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GiRis

Sefalometrik diagnozda sagital yondeki
maksillo-mandibuler konum ve iliskinin sap-
tanmasi ve bu konudaki gelisim tahmini ¢ok
onemlidir. Teghis ve tedavi plani bu temel tize-
rine oturturulur. Apikal kaidelerin sagital yonde
sefalometrik olarak degerlendirilmesinde ilk
adim Downs’in (1948) A ve B noktalarini ta-
nimlamasi ve bu noktalarin fasial dogru (N-P)
ile olusturdugu agiyr 6lcmesi ile atilmigtir (1).
Reidel 1952 yilinda SNA ve SNB agilarini ta-
nimlamis ve bu acilarin farki olan ANB agisinin
da apikal kaide iliskisinin tanimlanmasi ama-
ciyla kullanimini 6nermistir (2). ANB agisi ve
onu olusturan SNA ve SNB acilari zaman ige-
risinde uygulama kolayligi ve basit olmasi gibi
sebeplerden 6tiirti benimsenmis ve pek ¢ok se-
falometrik analizin vazgecilmez parametreleri
haline gelmistir. Ancak ilerleyen yillarda sade-
ce ANB agisi ile yapilacak olan teshisin yanil-
tict olabilecegi belirtilmis, bu aci yerine kulla-
nilabilecek yeni olgtimler (Wits, AF-PF, APDI,
vb.) 6nerilmistir. ANB agisi ile ilgili kritiklerin
cogu geometrik calismalara dayalidir (3-8). Ay-
rica ANB, SNA ve SNB ticlistiniin norm deger-
lerinin yagla birlikte degisime ugradigi, farkh
irklar ve etnik gruplarda ve farkli cinslerde de-
gistigi de rapor edilmistir (9-13). Tum bu eles-
tirilere ve onerilen yeni 6lctimlere ragmen bu
Gcli ve norm degerleri poplilaritesini kaybet-
memistir. Bir ¢ok klinisyen ve aragtirmaci tara-
findan, ayni Angle siniflamasi gibi, ortak bir dil
olarak kullanilmaya devam etmistir. Bu nokta-
dan hareketle bu calismanin amaci SNA, SNB
ve ANB agilarini bir baska yonden elestirmek
degil ;

1- SNA, SNB ve ANB acisi normlari ile

semptomatigin sinirlarini belirlemek, eger

mumkinse bu sinirlart genigletmek,

2- Bu normlarin farkli gelisim donemlerinde

ayni bilgileri verip vermediklerini test et

mektir.

GERECLER ve YONTEM

Calismanin materyali Ankara Universitesi
Dis Hekimligi Fakiltesi Ortodonti Anabilim
Dali Arsivinden secilmistir. Arastirma tedavi
gormemis 11 iskeletsel Sinif 1 (3 erkek, 8 kiz) ve
13 iskeletsel Sinif Il (5 erkek, 8 kiz) anomalili
bireyin prepeak, peak ve postpeak gelisim do-
nemlerine ait 72 adet lateral sefalogram ve el
bilek filmi Gzerinde yurutilmustir. Aragtirma
gruplari sadece bireylerin prepeak donemdeki
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INTRODUCTION

Evaluation of the sagittal relationship of the
maxillary and mandibular apical bases and
prediction of growth is important during cep-
halometric diagnosis. Diagnosis and treat-
ment planning are constructed on this base. In
evaluation of apical base relationship, first
progress was made by Downs (1948) with de-
finations of point A and B and the angle bet-
ween these points and NP line (1). In 1952
Reidel introduced angles SNA and SNB, defi-
ned the difference of these angles as ANB and
proposed this angle to be used in the evaluati-
on of maxillomandibular apical base relati-
onship (2). In the course of time, this angle be-
came widespread for being easy and simple
to use. But later on discussions were focused
on angle ANB as it was thought to be misle-
ading and new parameters (Witts, AF-PF, AP-
Dl....etc.) were proposed. Almost every critics
were addressed to the geometry of ANB ang-
le (3-8). Moreover, due to changing characte-
ristics of the norm values of ANB, SNA and
SNB angles with age and sex in different races
and ethnical groups, numerous researchers
have found them susceptible to use (9-13). In
spite of these critics and proposed new para-
meters, this angle and its norm value were re-
mained with their popularity. Besides it has
become a common language among the ort-
hodontists likewise Angle classification. From
this point, the aim of this study was not to cri-
ticise these angles but;

1- To define the limits of norms and

symptomatics of angles SNA, SNB and

ANB; i f possible to extend the borders.

2- To test whether these norms give the sa

me information in different growth and

development periods.

MATERIAL and METHODS

The material of the study consisted of 72
randomized non-treated skeletal Cl I (n=11; 3
male, 8 female) and Cl Il (n=13; 5 male, 8 fe-
male) lateral cephalograms and handwrist
films derived from the archives of University
of Ankara Department of Orthodontics. The
recruitment were done by classifying the ANB
angles at the prepeak period according to the
Steiner norms. The values of 0%-4° of ANB
angles were classified as Cl I, values higher
than 4° were classified as Cl Il group. There
was no other skeletal or dental criterion ex-
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ANB agilarina gore olusturulmustur. ANB agisi
0-4_ olanlar iskeletsel Sinif 1, 4_'den buylk
olanlar Sinif Il olarak siniflandirlmigtir. Bu
gruplamada ANB agisi normundan bagka dis-
sel ve kraniyofasiyal herhangi bir 6zellik dikka-
te alinmamistir. Sefalometrik filmler, el-bilek
grafilerinin Helm (14) kriterlerine gore incelen-
mesi ile; prepeak (t1), peak (t2), postpeak (t3)
biiyiime donemlerine ayrilmistir. Bireylerin pe-
ak gelisim donemine ait sefalometrik filmleri
secilirken MP3cap safhasina muhakkak erismis
olmalari sarti saglanmugtir. Prepeak gelisim do-
nemine ait sefalometrik filmler PP2=, MP3=
veya S ; postpeak gelisim donemine ait sefalo-
metrik filmler DP3u, PP3u, MP3u veya Ru ge-
lisim safhalarindan herhangi birinde elde edil-
mis filmlerdir. Prepeak donemde Sinif | grubu-
nun kronolojik yasi; ortalama 11.60, Sinif Il
grubunun ise; 11.17 , peak donemde sirasiyla
12.91 ve 12.69 ve postpeak donemde ise;
14.86 ve14.81 yildir.

Sefalometrik filmler 3 agisal, 7 boyutsal o6l-
cuimle degerlendirilmistir (Sekil 1). Kullanilan
sefalometrik noktalarin tekrarlanabilir oldukla-
ri ,arastiricilarin daha 6nce ayni materyal tize-
rinde yurattikleri calismalarla birgok kere sap-
tanmigtir. Ayrica aragtirmada asagida belirtilen
8 oran kullanilmistir.

1-ANS-PNS/GoMe 2-ANS-PNS/CdPg

3- ANS-PNS/SN 4- ANS-PNS/SBa

5- Go-Me/SN 6- Go-Me/SBa

7- Cd-Me/SN 8- Cd-Me/SBa

istatistik degerlendirme

Aragtirmada kullanilan 6l¢tim ve oranlar "
Tekrarlanan Olctimlii Varyans Analizi” teknigi
ile degerlendirilmistir. Anomali faktoriintn Si-
nif I ve Sinif Il olmak tzere iki seviyesi, gelisim
faktoriiniin prepeak (t1),peak (t2) ve postpeak
(t3) olmak tizere ti¢ seviyesi mevcuttur. Tekrar-
lanan 6lctimler bu faktorlerin seviyelerinde yu-
rattlmastir.Gelisime bagli degisimlerin 6nem
diizeylerinin saptanmasinda "Bonferroni Testi”
kullanilmistir.

BULGULAR

Aragtirmada kullanilan 6l¢im ve oranlarin
KI'I ve KI Il gruplarda t1,t2 ve t3 gelisim do-
nemlerine ait tanimlayici degerleri Tablo | de
verilmistir. Tekrarlanan Olciimlii Varyans Ana-
lizi” teknigi ile yapilan hesaplama sonuglari
Tablo II" de 6zetlenmistir.

Arastirma gruplan ve gelisim dénemleri ilis-
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cept the ANB angle in classification. The cep-
halometric films were classified as; prepeak
(t1), peak (t2) and postpeak (t3) growth peri-
ods according to handwrist films as related to
Helm criteria (10). Prepeak period included;
PP2=, MP3= or S stages, peak period inclu-
ded MP3cap stage whereas postpeak group
included; DP3u, PP3u, MP3u or Ru stages.
Average chronological ages of Cl | group at t1,
t2 and t3 were; 11,60; 12,91 and 14,86 res-
pectively, whereas Cl Il group were 11,17,
12,69 and 14,81 respectively.

Cephalometric films were evaluated with 3
angular and 7 lineer measurements (Figl).
The repeatibility of the cephalometric points
was shown several times in previous studies
on the same material, by the researchers. 8
proportional evaluations carried out in this re-
search were given below:

1-ANS-PNS/GoMe 2-ANS-PNS/CdPg

3- ANS-PNS/SN 4- ANS-PNS/SBa
5- Go-Me/SN 6- Go-Me/SBa
7- Cd-Me/SN 8- Cd-Me/SBa

Statistical Evaluation

The measurements and ratios used in the
study were evaluated by using ‘Repeated Me-
asures Analysis of Variance’ technique. The Cl
I and CI 1l levels constituted anomaly factor.
While the growth factor had 3 levels namely
prepeak (t1), peak (t2) and postpeak (t3). Re-
peated measures were held on the levels of
the factors. Bonferroni test was applied to de-
termine the significance levels of changes due
to growth.

RESULTS

The descriptive analysis of the values of
measurements and ratios of t1, t2 and t3
growth stages in Clas | and Cl Il groups were
shown in Table I. The results of repeated me-
asures Analysis of Variance were summarized
in Table I1.

The interaction between study goups and
growth stage revealed no significant result for
any measurements. According to this finding:

- The significantly different measurements
between Cl | and CI Il groups shown the same
difference in all growth stages.

- The significantly different measurements
between growth stages shown the same diffe-
rence in both Cl I and Cl Il groups.

According to this, the significant difference

255



Tablo I: Arastirma

gruplarinda 6l¢im ve

oranlarin ii¢ gelisim donemine

ait ortalama degeri ve
standart hatasi.
Table I: Mean values and

standart deviations of

measurements and ratios of
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three growth stages of the

groups.
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Fostpsak 13 114.16101.47 15,6711 6
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Cul-Ma Pzak 12 1. /R_1 40 144021151
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Propoek 11 43.71z0.50 87072
SHa Fzak 12 4+ 1058 4+, 35105
Fosthsak 13 46.24_n A& A7.750 274
Frapsak tl 1.7H10.22 0.5510.02
ANS-ENS/ GuMe Fzak 12 1. /AxN.30 M. A5xn.42
Mostreak 13 ILTAE ] 1L Ads 112
Mripetak 11 HIF LR 1.5+ 1401
ANS-PNS/ CdPg Poak 12 g+ L.5L+0.01
Poslpoek 18 H4d=n-n L.BL=01
Fropook 11 il. 7501 .7t
ANS-PNS/ SN Fzak 12 4.77x0.01 0.57+0.91
Fustomak 13 1.7d10.01 0.5118.91
Prapsak t1 1171022 1.2c10.02
ANS-ENS/ SEA Fzak 12 1. 18202 1.21#0.42
an;Th:-'!Flk 13 110402 1.29+.42
I'repatak 1 WY5+02 L. 833+1.07
Ga-M#/SN Pouk 12 HEL RNt L. 35+0.407
Paslpzak 13 1.uu=na2 L.u7=0.02
Propook 11 1.5540.03 1.52+0.42
Gd-Ma/SN Pzak 12 1.61x0.23 1.57x0.02
Fustpwak 13 1.6310.23 1.5e10.02
Frapasak t1 1471002 1. 111n.a02
Gua-Me/SEa Faak 12 1.4AA+".2 1.123+71.02
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kisi higbir dl¢timimiz igin onemli bulunma-
mustir. Bu bulgumuza gore:

- Sinif | ve Sinif Il gruplar arasinda farklihk
gosteren Olgtimler her lg gelisim déneminde
de ayni farki gostermektedirler.

- Gelisim donemleri arasinda farklilik goste-
ren dlctimler hem Kl [ hem KI Il gruplarinda ay-

between ANB angles of skeletal Cl I and Cl II
groups determined in prepeak stage (t1)
(p<0,01) remained constant in t2 and t3
growth stages. ANB angle did not reveal any
significant difference with growth in neither
groups (Table I). Mean values of ANB angle
indicated that the maxillomandibular relation
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ni farki gostermektedirler.

Buna gore, prepeak gelisim donemindeki
(t1) ANB agisina gore olusturulmus iskeletsel Kl
I ve KI Il gruplarin ANB agilari arasinda saptan-
mis p<0.01 diizeyinde 6nemli fark t2 ve t3 ge-
lisim donemleri icin de gecerlidir. Her iki aras-
tirma grubunda da ANB agisi gelisimle 6nemli
bir degisiklik gostermemistir (Tablo Il). Ortala-
ma degerler, prepeak donemde ANB normuna
gore degerlendirilen maksillo-mandibular ilis-
kinin peak ve postpeak dénemlerde de bu nor-
ma uygun oldugunu gostermektedir (Tablo I).

SNB acisi ve mandibular boyutla ilgili 6l-
climler iskeletsel KI I ve KI Il gruplar arasinda
farkli bulunmamustir. SNA acisi ve ANS-PNS
boyutu ise; gruplar arasinda onemli fark goster-
mektedir (p<0.05). Bu iki 6lciime ait ortalama
degerler iskeletsel KI Il anomalili bireylerde da-
ha buyiktir ( Tablo 111).

Maksiller ve mandibuler boyutsal 6l¢timler
beklenildigi gibi her iki grupta da buytimekte
ve gelisim donemleri arasinda 6nemli farklilhk
gostermektedir (p<0.01). Maksiller biyiimeyi
SNA acisinin yansitmadigi ve gelisim donemle-
ri arasinda iki grupta da énemli bir degisiklik
gostermedigi saptanmigtir. SNB acisinin ise; ge-
lisim dénemleri arasinda farkli oldugu saptan-
mistir (p<0.05). Bu farkin hangi gelisim do-
nemlerinden kaynaklandigi Bonferroni testi ile
arastirilmis ve SNB agisinin t1 ve t3 gelisim do-
nemlerine ait ortalama degerleri arasindaki
farktan kaynaklandigi bulunmustur ( Tablo 1V).
Bu bulgumuza gore; aragtirma gruplarimizin
her ikisinde birden gelisimle artan mandibuler
boyutla SNB agisinin ortalama degeri de biiy-
mastar.

On (S-N) ve arka (S-Ba) kraniyal kaide bo-
yutlart arastirma gruplari arasinda benzer bu-
lunmustur. Bu boyutlarda biiyiime ile meydana
gelen artislarin p<0.01 diizeyinde 6nemli ol-
dugu saptanmustir (Tablo Il). Bonferroni testi ile
yapilan inceleme sonucunda SN boyutu igin
t¢ gelisim donemi arasindaki fark 6nemli bu-
lunmugken ( P< 0.05), S-Ba 6lgtimii igin t2 ve
t3 gelisim donemleri arasindaki farkin onemli
bulunmamis olmasi ilgingtir (Tablo 1V).

Aragtirmada ANB acisi normu ile prepeak
gelisim déneminde siniflanan maksillo-mandi-
bular sagital iliski gene boyutlari arasindaki
oranla incelendiginde; ANS-PNS boyutunun
Go-Me boyutuna oraninin gruplar arasinda
onemli  farklihk gosterdigi  saptanmistir
(p<0.01). ANS-PNS/Cd-Pg oraninda bu fark

Turkish Journal of Orthodontics 2005;18:253-264

Geliglm Gruplar/Graups
Gruplar/  Dansmlari/
Graups Grawth  Gellgim Danemlzd/
Stapga Growth Staga
4\B
SNk N
S\e *
ANS-FNS * -
G. M4 “
Cd-B *
Ci-Pa **
Cd-Ma **
3N
S3a -
BNS-FNS/Gz-Ms »
BNS-TNS/Col-M
HNS-FNS/SN - *
ANS-FNS/S
Ga-Ms SN *
Cr-M=a/SN *
Ga-Ms SE=
Cd-M=/SEa

which was determined according to ANB
angle norm in prepeak stage did not change
in concequent growth stages (Table I).

The measurements defining mandibular li-
near dimensions and SNB angle did not differ
between the groups in any of the growth peri-
ods. However, SNA angle and ANS-PNS di-
mension showed significant variation betwe-
en the two groups at all growth periods
(p<0,05), exhibiting higher values in Cl Il gro-
up (Table 111).

The maxillary and mandibular linear di-
mensions increased with growth and de-
monstrated significant difference during t1, t2
and t3 periods in both groups (p<0,01). It was
ascertained that SNA angle did not reflect this
situation and remained similar between two
groups at all growth stages. SNB angle was fo-
und to be different at t1 and t3 periods
(p<0,05). Bonferroni test was used to determi-
ne from which growth stage these differences
caused and it was found that the difference
occured between t1-t3 stages (Table 1V). The
average values of angle SNB increased due to
the linear sagittal increment of growing man-
dible dimension, in both groups.

S-N and S-Ba cranial base dimensions fo-
und to be similar between the groups. The
increments in these dimension by growth we-
re significant at p<0,01 level (Table II). It was
interesting that while S-Ba measurement did
not demonstrate significant variation between
the t2-t3 stages, S-N dimension differed bet-
ween the all stages (p<0,05) (Table IV). It was

Tablo II: Tekrarlanan

Ol¢timlii Varyans Analizi

Teknigi ile yapilan hesaplama

sonuglari.

(P<0.05) *

. (P<0.01) **

Table II: Results of Repetable

Variance Analysis.

(P<0.05) *

. (P<0.01) **
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onemli degildir. ANS-PNS/Go-Me orani ANB
acisi ile benzer sekilde arastirma gruplari ara-
sinda farkhdir ve iskeletsel sapma gosteren
gruptaki ortalama degeri buyiktir (Tablo Il1).
Bulgular ANB acisi normuna gore karar verdi-
gimiz maksillo-mandibular sagital sapmanin
mandibulaya gore biiyiik maksiller boyutla bir-
likte oldugunu ifade etmektedir. Bu oran geli-
sim donemleri arasinda fark gostermeyip, geli-
simle degismemektedir.

KI I grupta; ANS-PNS/S-N oraninin da Kl |
gruptan 6nemli diizeyde buyik oldugu saptan-
mistir (p<0.05). ki grupta da t1-t2 ve t1-t3 ge-
lisim donemleri arasinda p<0.05 diizeyinde
onemli artis gosteren ANS-PNS/S-N orani, t2
ve t3 gelisim donemleri arasinda farkh bulun-
mamistir. ANS-PNS/S-Ba oraninin ise aragtirma
gruplari ve gelisim donemleri arasinda farkl
olmadigi goralmustir (Tablo 1I-1V).

Mandibuler korpus ve korpus+ramus bo-
yutlarinin 6n kafa tabani boyutuna goére oran-
lart aragtirma gruplarinda farklihk gosterme-
mektedir. Bu oranlarin biyime ve gelisimle
artigini gelisim donemleri arasinda saptanan
p<0.05 diizeyinde onemli farkliliklar ve biyi-
yen ortalama degerler gostermektedir (Tablo 11-
1IV). Ancak sadece Go-Me boyutunun arka ka-
fa tabanina gore orani iskeletsel Kl I ve Kl Il gu-
ruplar arasinda p<0.05 diizeyinde onemli fark
gostermektedir. Bu oran gelisim dénemleri ara-
sinda farklilik gostermemektedir. Go-Me/S-Ba
orani iskeletsel KI 1l anomalili bireylerde daha
kictik bir ortalama degere sahiptir (Tablo II-111)
ve bu oran gelisimle degismemektedir.

TARTISMA

ANB, SNA ve SNB acilari literatiirde bildi-
rilmis mahsurlarina (3-8), cinsiyet, yas ve irkla-
ra gore norm degerlerinin farkli olmasi gerekti-
gini ileri stiren arastiricilara (9-13) ragmen en
cok kullanilan olctmlerdir. Oktay (15) calis-
masinda ANB agisinin bu agiya alternatif ola-
rak ileri suriilen Wits, AF-BF ve APDI 6lgtimle-
rinden daha az giivenilir olmadigini ortaya
koymustur. Bugtine kadar onerilen alternatifle-
ri genellikle tek baglarina bu tg¢ agt olmaksizin
kullanilmamugtir .

Bu aragtirmada ANB, SNA ve SNB normla-
ri ile belirlenen semptomlarin sinirlarini belir-
lemeye calistik. Bu nedenle hicbir 6zelligi dik-
kate almadan sadece ANB acisi normuna gore
sagital yonde iskeletsel maksillo-mandibular
sapmasi olan Kl Il anomalili ve sapmasi olma-

Altiok, Giimus, Koklii, Novruzov

interesting that S-Ba measurement did not de-
monstrate significant variation between the
groups at t1 and t3 periods despite the
growth.

As the ANB angle norm and sagittal inter-
maxillary relation, determined by means of
intermaxillary dimensional ratio, was evalu-
ated; ANS-PNS/Go-Me ratio presented signifi-
cant difference between the groups (p<0,01).
The difference of ANS-PNS/Co-Pg ratio was
not significant. ANS-PNS/Go-Me ratio, similar
to ANB angle, showed significant variation
between the groups at all times and the valu-
es of Cl I group was responsible for this diffe-
rence (Table Ill). This situation revealed that,
maxilla was bigger than mandible in sagittal
dimension. The groups did not demonstrate
any significant difference in growth periods,
besides the changes in this ratio remained
constant thoroughout growth.

ANS-PN/SN ratio had higher values in Cl Il
group at all of the growth periods than Cl |
group (p<0,05). This ratio showed significant
increment at t1- t2 and t1- t3 stages but did
not differ in t2 - t3 stage. ANS-PNS/S-Ba ratio
did not differ neither between the groups nor
among the growth stages.

The significant differences at growth peri-
ods and increased mean values showed that
mandibular corpus and corpus+ramus dimen-
sions increase more than anterior cranial base
dimension (p<0,05) (Table II-IV). However;
only Go-Me/S-Ba ratio differed significantly in
all growth periods between Cl | and Il groups
(p<0,05). This ratio did not display any signi-
ficant difference between the growth stages.
Go-Me dimension was smaller than posterior
cranial base in Cl Il group and did not display
any difference at any time (Table II-1I).

DISCUSSION

ANB, SNA and SNB angles are still the
most popular measurements despite the re-
ported fallicies (3-8) and researchers who had
stated that the norm values should be different
in accordance with sex, age and race (9-13).
Oktay (15) stated that ANB angle was not un-
realiable while it was compared to it’s sugges-
ted alternatives namely Wits, AF-BF and APDI
measurements. These suggested alternatives
has been used without these three angles, un-
til today.

We aimed to line out the borders of the
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yan KI'I anomalili bireylerden iki aragtirma gru-
bu olusturduk. Sagital yonde ¢eneler arasi ilis-
ki degerlendirilirken asil 6nemli husus; aktif
biiyiime periyodu boyunca bu iligkinin nasil
degiseceginin tahmin edilebilmesidir. Bunun
yanisira; ANB agisi normunun bunu yansitip
yansitmadiginin da aragtirilmasi gereklidir. Ge-
lisimin bu semptomatik tizerindeki etkisini in-
celeyebilmek icin bu gruplamayi bireylerin
prepeak gelisim donemlerindeki ANB acilarina
gore yaptik. Prepeak donem ile birlikte peak ve
postpeak gelisim donemlerine ait sefalometrik
grafileri bulunan tedavi edilmemis bireyler
arastirma kapsamina alindigi icin Kl | grupta
11, Kl Il grupta 13 birey mevcuttur. iskeletsel KI
Il grup olusturulamamustir. Bireylerin gelisim
donemlerini el-bilek grafileri ile literatiirde cok
kullanilan Helm (14) kriterlerini kullanarak be-
lirledik.

Sagital yonde iskeletsel sapma teshisi ANB
agist normu ile saptanmig Kl Il grubumuzda bu
semptom maksilla ve mandibula boyutlari ile
ilgili midir? ilgili ise acaba ANB acisi normu
daha ¢ok hangi ceneye ait hangi sorunu ifade
etmektedir? Bu sorunlari SNA ve SNB acisi
normlari bize yasitabiliyor mu? Calismamizda
bu sorulara cevap bulmak icin iskeletsel sap-
masi olmayan Kl | anomali grub kontrol olarak
kullanildi. Calismada dik yondeki morfoloji ve
cenelerin rotasyonlari dikkate alinmamustir.
Ctinkt amacimiz iskeletsel dik yon 6zellikleri-

Sinifl/ Class | Sinf IV Class |l
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symptoms that were defined with norms of
angles SNA, SNB and ANB. As a causality the
groups were classified according to ANB ang-
les. In order to evalute the growth influence
on these symptomatics, the classification was
done according to the prepeak ANB values.
Growth periods were determined according
to Helm criteria (10). As the study was const-
ructed on longitudinal material Cl I group inc-
luded 11, CI 1l group included 13 individuals.
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Tablo III: Aragtirma
gruplarinda dl¢im ve
oranlarin ii¢ gelisim donemine
ait ortalama degeri ve
standart hatasi.

Table III:

standart deviations of

Mean values and

measurements and ratios of
three growth stages of the

groups.

Tablo IV: Biiyiime ile degisen
Ol¢tim ve oranlarin
ortalamalar1 ve Bonferroni test
sonuglari (p<0.05).

Table IV: Mean values and
Bonferroni test results of
measurements and ratios
which are changed by growth
(p<0.05).
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nin ANB, SNA ve SNB acilar tizerindeki etki-
sini aragtirmak degildir. Cenelerin sagital yon-
deki konumlarinin rotasyonel konumlarindan
bagimsiz olmasi mimkiin degildir. Nanda ve
Ghosh (16) ayni nedenle ceneler arasi sagital
iliskide blytime ile meydana gelen degisikligi,
86 bireylik KI I kapanigh 6rneklemde agisal 6l-
ctimlerin neden olacagi hatalara deginerek bo-
yutsal olctimlerle saptamislardir. A,B ve Pg
noktalarinin pterigoid vertikal plana dik uzak-
liklarinin btytime ile degisimini 6-24 vyaslar
arasinda cinsiyete gore ayri ayri incelemigler-
dir. A,B ve Pg noktalari i¢in saptamig olduklar
total bytime miktarlarinin boyutsal 6lgiim ol-
malarina ragmen rotasyonlardan etkilenmedigi
ve ¢enelerde biyiime ile meydana gelen boyut
artiglarini yansittigi soylenemez. Yiziin ve ge-
nelerin dik yon o6zellikleri, gelisim tahmini, te-
davi ve aperey plant icin klinik rutinde hig kus-
kusuz dikkate alinmaktadir. Ancak, iskeletsel
sagital sapmanin ortopedik tedavisi cenelerin
gelisimleri inhibe veya sitimiile edilmeden sa-
dece rotasyonel konumlari normale dondiiri-
lerek yapilamamaktadir. Prognatizm yiiz for-
masyonun énemli bir belirleyicisidir, ve Bjork
(17)'e gore belli bir irkta gozlenen cesitli dere-
celeri cene boyutlari ile pek de siki sikiya ilis-
kili degildir. Bu nedenle klinik rutinde ANB,
SNA ve SNB acilarina ait normlarin bize cene
boyutlari ile ilgili 6zellikleri longitudinal olarak
ne derecede yansittigini bilmek istedik. Cene
boyutlarini yiziin dik yon yapisi ve genelerin
rotasyonlarindan etkilenmeyecek direkt o6l-
climlerle saptadik. Ayrica, boyutsal 6lctimlerde
bireysel degiskenlik ¢ok fazla olacag icin 6n
ve arka kafa tabani boyutlari ile oranlarini da
degerlendirmeye aldik. Kraniofasiyal formas-
yon belli boltimlerinin boyutlari veya bu bo-
yutlarda biiyime ile meydana gelen artiglarla
degil; iliskileri veya bu iliskilerde meydana ge-
len degisikliklerle belirlenmektedir. Bjork
(17)tin de bildirdigi gibi: ‘insan viicudu fonksi-
yonel bir buttindir, higbir parca diger pargalar-
da bir takim degisiklikler olusturmadan degi-
sim gosteremez’.

ANB agisi ile ilgili bulgularimiz, sagital
maksillo-mandibular iliski ANB agisi normuna
gore degerlendirildiginde bu iliskinin gelisimle
degismedigini gostermektedir. Kl | grupta pre-
peak gelisim doneminde norm iginde bulunan
ortalama deger, postpeak donemde de norm
icindedir. KI Il grupta ortalama degerler geli-
simle normal sinirlar igine girmemistir (Tablo I).

Altiok, Giimus, Koklii, Novruzov

Skeletal Cl 11l group could not be establis-
hed in our study.

In the CI Il group which was evaluated sa-
gittaly by means of ANB angle norm, was this
symptom related to maxillary and mandibular
dimension? If so, for which jaw did ANB ang-
le norm describe the problem? Did SNA and
SNB angles reflect these problem? In order to
answer these questions Cl | anomaly group
was constituted as control in our study. As the
main goal of the study was not to investigate
the effects of skeletal vertical dimension on
ANB, SNA and SNB angles, vertical morpho-
logy and jaw rotations were not taken into ac-
count. The sagittal positions of the jaws can
not be independent from rotations. Nanda
and Ghosh (16), with the same reason, deter-
mined the growth changes in intermaxillary
sagittal relation, by using dimensional measu-
rements in Cl | group with 86 individual
sample size, mentioning the faults caused by
angular measurements. They investigated the
growth changes of vertical distance of points
A, B and Pg to Ptm Vertical, in different sexes
between 6-24 years of age. It can not be said
that despite the fact that they were dimensi-
onal measurements, the determined total
growth amounts of A,B and Pg points were
not effected by rotations and reflect the di-
mensional increments of jaws by growth. Un-
doubtfully, the vertical characteristics of face
and jaws are considered in growth prediction,
treatment and appliance planning in clinical
routine. Yet, the orthopedic correction of the
sagittal discrepancies can not be achieved
only by normalizing the rotational position
without inhibiting or stimulating the develop-
ment of jaws. Prognathism is an important
identifier of the facial formation, and accor-
ding to Bjork (17) various degrees of prognat-
hism is not in close relation with jaw dimen-
sions. That is why we were eager to know
how ANB, SNA and SNB angle norms inform
us about the jaw sizes longitudinally. The size
of jaws were measured directly eliminating
the effects of vertical dimension and rotations.
Moreover, ratios with anterior and posterior
cranial bases were calculated as linear me-
asurements could present higher individual
variability. Craniofacial formation is determi-
ned not by dimensions of specific parts and
their changes with growth, but their relations
and changes of these relations. The geometric
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Bulgularimiz, ANB acisi normunun biittin geli-
sim donemlerinde kullanilabilecegini goster-
mektedir. ANB agisinin arastirma gruplari ara-
sinda gosterdigi farki ANS-PNS/Go-Me orani
da gostermektedir. iskeletsel Kl Il grupta anlam-
Ii sekilde buytk bulunan bu oran ,ANB agisi
normunun ¢enelerin boyutlari arasindaki
uyumsuzlugun da gostergesi oldugunu belirt-
mektedir. ANS-PNS/Go-Me orani ayni ANB
acisi gibi prepeak donemden postpeak done-
me kadar 6nemli bir degisiklik gostermemekte-
dir (Tablo 1I-IV). Bulgularimiz, iskeletsel sap-
masi olmayan Kl | ve sapmasi olan Kl Il grupta
farkli oldugu saptanan maksiller ve mandibuler
kemik boyut iligkilerinin ANB acisi normu ile
degerlendirilebilecegini gostermistir. ANS-
PNS/Go-Me oraninin ¢enelerin rotasyonel ko-
numlari, ytzin dik yon boyutlari ve 6n kafa ta-
bani boyutundan etkilenmesi s6z konusu de-
gildir.

Arastirma gruplarimizda mandibuler bo-
yutlar gelisimle 6nemli diizeyde artmis, SNB
acisi postpeak donemde prepeak doneme gore
daha biiyiik bir deger almistir. Ancak mandibu-
lanin boyutu ve konumu Kl | ve KI Il gruplarda
benzer bulunmustur. Mandibula boyutunun 6n
kafa tabani boyutuna oranini veren 6lgiimler
de arasgtirma gruplarinda benzerdir ve gelisim-
le 6nemli degisiklik gostermislerdir. On kafa ta-
banina gore boyut artisi daha fazla olan man-
dibula nedeni ile bu oranlara ait ortalama de-
gerler prepeak donemden postpeak doneme
kadar gelisimle 6nemli 6lgtide buyimustir.
SNB agisi buylime ve gelisimle boyutlari artan
ve daha prognatik bir konum alan mandibula-
y1 belirleyebilmektedir. Ancak Kl Il sapmali bi-
reylerde 80%lik norm degerin altindaki SNB
acist, gelisimi inhibe olmus bir mandibulay
ifade etmemektedir. SNB agisinin ortalama de-
gerleri, iskeletsel sapmasi olan ve olmayan
gruplarda 3 gelisim doneminde de 80°'nin al-
tinda olup, retrognatik bir mandibulay ifade
etmektedir (Tablo I-1V). SNB acisinin bir kolu
olan S-N boyutu ve bu boyutta gelisimle mey-
dana gelen degisiklik de arastirma gruplarinda
benzer bulunmustur. Bu bulgu iskeletsel Kl Il
vakalarda SNB acisi ve normuna gore yapilan
mandibular konum ve boyut degerlendirmesi-
nin yanilticr oldugunu gostermektedir. Mandi-
bular boyutlar, KI I ve Kl Il gruplarda yine ben-
zer olduklari gorilen arka kafa tabani boyutla-
rina oranlanarak degerlendirildiginde, Go-
Me/S-Ba oraninin Kl 1l anomalili bireylerde an-
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studies are assessed, one must consider
Bjork’s opinion: ‘The human body constitutes
a functional entity, no part of which can be
varied without entailing some changes in ot-
her parts. Similarly, the facial skeleton and the
dentition are functional parts of the skull as a
whole. It follows, therefore, that variations in
the bite will be largerly related to the facial
and cranial structure’.

Our findings about ANB angle revealed
that the maxillomandibular relation, which
was determined by ANB angle norm, did not
change by growth. For CI Il group the mean
value in norm values in prepeak stage rema-
ined constant in the postpeak stage in Cl Il
group, the mean values did not normalize by
growth (Table I). Our findings showed that the
norm of ANB angle could be used in all
growth periods. ANS-PNS/Go-Me ratio sho-
wed the similar difference with ANB angle,
between the groups. This ratio which was sig-
nificantly bigger in Cl Il group points out that
the ANB angle was also indicative for the in-
termaxillary dimensional discrepancies.
ANS-PNS/Go-Me ratio, likewise ANB angle,
did not significantly change through the
growth stages (Table 1I-IV). Our findings also
indicated that, maxillary and mandibular size
relations could be evaluated by ANB angle
norm in both Cl | and CI II groups. ANS-
PNS/Go-Me ratio can not be effected by rota-
tional position of jaws, vertical dimension of
face and the and the length of anterior crani-
al base.

In our study groups, mandibular length
increased significantly by growth and SNB
angle had greater value in postpeak stage than
in prepeak. However, mandibular length was
similar in both ClI I and CI Il groups. The ratio
of mandibular length to anterior cranial base
was similar in study groups and revealed sig-
nificant changes by growth. Due to the over
increase of mandibular dimension compared
to anterior cranial base, the mean values of
these ratios increased significantly through
the growth periods. SNB angle could determi-
ne the increasing size and more prognathic
position of mandible with growth and deve-
lopment. Yet in Cl Il subjects lower values
than 80° norm value of SNB angle did not
describe the inhibited growth of mandible.
The mean values of SNB angle, in skeletal
discrepancy and normal groups were lower

261



262

laml bir sekilde kiicik oldugu saptanmugtir. Kl
Il anomalili bireylerde mandibulanin sagital
yondeki boyutu ve konumu iskeletsel sapmasi
olmayan bireylerle benzerdir. Bu grupta man-
dibula boyutu ile ilgili ayirici 6zelligin Go-
Me/S-Ba orani oldugu saptanmistir. Cd-Me/S-
Ba orani igin ayni bulgu s6z konusu degildir.
Bunun nedeni buyik bir olasilikla Cd-Me bo-
yutunun gonial aci ile gosterebilecegi varyas-
yondur. KI I ve KI I gruplar arasinda anlamli se-
kilde farkh oldugu saptanan Go-Me/S-Ba orani
gelisimle degisiklik gostermemektedir. Arastir-
ma gruplarini mandibula boyutu bakimindan
karakterize edebilen bu oran prepeak donem-
deki degerini maksimum pubertal gelisim atili-
mi sonrasinda da korumaktadir (Tablo I1I-1V).
Prepeak gelisim déneminde belirlenmis olan
ve gelisimle degismeyen bu oranin kullaniima-
st ile SNB agisinin diagnostik degeri iyilestirile-
bilir.

SNA acisi ve ANS-PNS boyutu Kl Il grupta
KI'I gruba gore énemli dlglide biyik ve prog-
natik maksillayr gostermektedir. ANS-PNS/S-N
orani da ayni bulguyu ifade etmektedir (Tablo
II-111). Aragtirma gruplarinda gelisimle 6nemli
olctide buylyen maksiller boyut ve ANS-
PNS/S-N oranina ragmen, SNA acisinin geli-
simle 6nemli bir degisiklik gostermedigi sap-
tanmustir (Tablo [1-1V). SNA agisinin 822lik nor-
mu, daha buylk SNA agisina sahip bireylerde
maksiller boyutun genellikle buyuk oldugunu
gostermektedir. Fakat buyume ve gelisim
doneminde maksillanin boyutu 6n kafa tabani
boyutuna gore onemli olglide arttigi halde
SNA agist bunu anlamli bir sekilde yan-
sitamamaktadir. Bu bulgu 6zellikle tedavi et-
kilerini incelerken maksiller gelisimin SNA
acisi ile degerlendirilmesinde yanilma payinin
buytk oldugunu gostermektedir. Buna bir 6r-
nek verecek olursak; bir ortopedik Kl Il tedavisi
sonunda 6nemli bir degisiklik gostermeyen
SNA agist maksiller gelisimin ihhibe edildigi
anlamini verememektedir. Bulgularimiza gore,
ANS-PNS/SN oraninin prepeak ve peak
doneme ait ortalama degerleri gelisimle sagital
boyutu artan veya gelisimi inhibe olan maksil-
la hakkinda SNA agisindan daha gegerli bilgi
verecektir. Williams ve ark. (18) da normal
biytime ve gelisimle SNA agisinin az miktarda
artis gosterdigini, maksiller prognatizm so6z
konusu oldugunda SNA acisinin Nasion’un
one buyumesi ile acisal olarak kiigtik degerler
sergileyebilecegini ve yaniltici olabilecegini
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than 80° through the 3 growth stages indica-
ting retrognathic mandible (Table I-IV). The
SN dimension, which is a part of SNB angle,
and it's changes by growth were similar in
study groups. This finding emphasizes that,
evaluation of mandibular size and position by
SNB angle in skeletal CI Il cases was found to
be misleading. As the mandibular dimensions
were evaluated in ratio with posterior cranial
base dimensions which are similar in both CI
I 'and CI Il group; Go-Me/S-Ba ratio revealed
significantly smaller values in Cl Il anomaly
subjects. The sagittal dimension and position
of mandible in Cl [ anomaly group were simi-
lar to skeletally normal subjects in this group,
the differentiating spesification of mandibular
dimension was found to be Go-Me/S-Ba ratio,
contrarely, same finding could not be menti-
oned for Cd-Me/S-Ba ratio, due to the possib-
le variation of Cd-Me dimension because of
gonial angle. The significantly different Go-
Me/S-Ba ratio between Cl | and Cl Il groups
was not found to be changing by growth. This
ratio which represents mandibular dimension
kept its prepeak value in the postpeak stage
(Table 1I-IV). The diagnostic value of SNB ang-
le may be improved by using this ratio which
had been determined in the prepeak growth
stage and remained unchanged.

SNA angle and ANS-PNS dimension was
bigger in ClI 1l group than in Cl | group, and
pointed prognathic maxilla. ANS-PNS/S-N
ratio also had the similar finding (Table II-11I).
Eventhough the ANS-PNS/S-N ratio and
maxillary dimensions significantly increased
with growth, SNA angle did not display a sig-
nificant change (Table II-1V).

The 82° norm value of SNA angle in-
dicated that as the SNA angle increased, the
maxillary  dimension increased also.
However, SNA angle did not reflect the inc-
rease of maxillary dimension in relation to an-
terior cranial base. This finding emphasized
that SNA angle might cause disinformation for
evaluating treatment effects on maxillary
growth. As an example, SNA angle which has
not been changed by orthopedic Cl Il treat-
ment, does not indicate the maxillary in-
hibition. According to the findings, ANS-
PNS/S-N ratio would give were reliable infor-
mation than SNA angle about the increasing
or inhibited maxillary sagittal dimension by
growth.
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bildirmiglerdir. Bundan o6tirti SNA agisinin
yaninda maksiller lineer boyutun da (ANS-
PNS) degerlendirilmesini nermistir.

Bulgular hep beraber 6zetlenecek olursa:
Bu calismada ANB agisi normuna gore sinif-
lanmig KI 1l anomalili bireylerde bu sinif-
lamanin maksilla ve mandibula korpus boyut-
lart arasindaki uyumsuzluga isaret ettigi gorul-
mustar. Kl 11 grubun SNA ve SNB ortalama
degerleri bitlin gelisim donemlerinde prog-
natik bir maksilla ve retrognatik bir man-
dibulay ifade etmektedir. KI Il anomalili grup-
ta iskeletsel sapmasi olmayan gruba gére mak-
siller sagital boyutun bttn gelisim donem-
lerinde biiyiik oldugu ve bunun SNA acisi ile
saptanabilecegi gortlmustir. Ancak maksiller
sagital boyut on kafa tabani boyutuna gore
gelisimle onemli ol¢tide arttigi halde bu artisi
SNA agisi anlamli bir sekilde yansitamamugtir.
Kl Il grubumuzda mandibulanin boyut ve
konum olarak iskeletsel sapmasi olmayan
bireylerden farkli olmadigi ve gelisiminin de
benzer oldugu saptanmigtir. Kl I gruba ait SNB
ortalamasi bu grupta da mandibulanin retrog-
natik oldugunu gostermektedir

SONUCLAR ve KLINIK YORUM

1) ANB agisi, normuyla belirlenen semp-
tomatik cene boyutlari arasindaki uyumsuz-
lugun da gostergesidir ve bitin gelisim
donemlerinde kullanilabilir.

2) SNB acisi biyiime ve gelisimle boyutlari
artan ve daha prognatik bir konum alan man-
dibulayr belirleyebilmektedir. KI Il vakalarda
SNB acisi ve normuna gore yapilan man-
dibular konum ve boyut degerlendirmesi yanil-
tici olabilecektir. Iskeletsel KL Il vakalarda
mandibula boyutu ile ilgili ayirici 6zelligin Go-
Me/S-Ba orani oldugu saptanmistir. Prepeak
gelisim doneminde mevcut olup gelisimle
degismeyen bu oranla SNB agisinin diagnostik
degeri iyilestirilebilir.

3) SNA agisinin 82¢lik normu, daha buyik
SNA agisina sahip bireylerde maksiler boyutun
da genellikle buyik oldugunu gostermektedir.
Fakat blyime ve gelisim doéneminde artan
maksiller boyutu SNA agisi yansitamamaktadir.
Bu bulgu ozellikle tedavi etkilerini incelerken
maksiller gelisimin SNA agisi ile degerlendiril-
mesinde yanilma payinin biytk oldugunu gos-
termektedir. ANS-PNS/S-N oraninin prepeak
ve postpeak doneme ait ortalama degerleri ile
SNA acisinin diagnostik degeri iyilestirilebilir.
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CONCLUSIONS and CLINICAL

INTERPRETATION

1) The symptomatics which is determined
by ANB angle norm is also indicative for in-
termaxillary discrepancies and can be used in
all growth stages.

2) In Cl I patients mandibular position and
dimension evaluation depending on SNB
angle might be misleading. Differential diag-
nostic criterion about the mandibular lineer
dimension in Cl Il individuals was ascertained
as Go-Me/S-Ba ratio. Symptomatics of SNB
angle might be improved with this ratio which
could be defined in prepeak period and
remained the same during the other growth
periods.

3) 82° of norm of angle SNA indicated that
individuals having higher values of SNA ang-
le had bigger maxillary lineer dimensions. But
according to our results SNA angle did not
reflected the increment of the maxillary
growth which was exceeding anterior skull
base. This finding indicated that maxillary
growth evaluation due to SNA angle might be
misleading. Instead of that, ANS-PNS/SN ratio
might give more acute information in excess
maxillary growth or inhibited maxillary
growth in prepeak or peak periods.
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Gelisimle sagital boyutu artan veya gelisimi in-
hibe olan maksilla hakkinda bu oran daha
gecerli bilgi verecektir.
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