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GiRiS

Alt cene diizlemi ile kafa kaidesi arasindaki
agl hem farkli yiiz tiplerinin tanimlanmasinda
kullanilmakta (1,2), hem de yiiz biyime ve
gelisiminin yonu ile iliskilendirilmektedir (3-5).
Schudy (6) ve Isaacson ve arkadaglari (7), alt
cene diizlem agisinin, alt ¢cene rotasyonunun iyi
bir gostergesi oldugunu ileri stirmus, Bjork (8)
ise, mandibula alt kenarinda gerceklesen
yeniden sekillenme faaliyetlerinin, alt cene
rotasyonunu gizledigini gostermistir. Yine Bjork
ve Skieller (9), yaptiklar implant calismasinda,
artmis alt cene diizlem agisina sahip vakalarin
bile 6ne rotasyon modeli gosterdigini tespit

etmiglerdir.
Alt gene diizlem agsi ile iskeletsel ve digsel
morfoloji  arasindaki iligki literattirde

irdelenmistir. Bishara ve Augspurger (10), alt
cene dizleminin S-N dizlemi ile yapmis
oldugu acidaki normal varyasyonlarin, iskeletsel
ve digsel iligkilerdeki varyasyonlarla baglantil
oldugunu tespit etmislerdir. Bishara ve Jakobsen
(11) ise, sinif 1 digsel iliskiye sahip 20 kiz ve 15
erkek bireyi longitudinal olarak incelemisler;
uzun, normal ve kisa yiiz tiplerindeki bireylerin
cesitli dentofasiyal yapilarinin hem boyutlarinda
hem de birbirleri ile olan iligkilerinde oldukga
buytk farkhiliklar tespit etmiglerdir. Karlsen
(3,12) ise, alt gene diizlem agisi diistik ve fazla
olan iki grup erkek cocugun 6 ila 15 yaglari
arasinda kraniyofasiyal yapilarinda olusan
degisiklikleri longitudinal olarak incelemistir.
Arastirict, 6 ile 12 vyaslar arasinda gruplar
arasindaki farklarin daha belirgin oldugunu, 12
ile 15 yaglar arasinda ise benzer degisiklikler
goruldigiini, alt cene dizlem agisi dusik
vakalarda  mandibulanin ~ 6ne  dogru
rotasyonunun  daha  fazla  oldugunu
bildirmiglerdir. Fakat, hem dusik hem de
yiiksek alt gene diizlem agisina sahip vakalarin
hepsinin ©6ne rotasyon gosterdigini de tespit
etmigti. Chung ve Mongiovi (13) ise, dusuk,
normal ve yiiksek alt gene diizlem agisina sahip
9 vyasindaki 68 sinif | maloklizyonlu bireyi
karsilagtirmislar ve alt cene diizlem agisinin
dustik oldugu vakalarin SNA, SNB acilarinin,
arka yiliz/6n yiiz oranlarinin ve ramus
yuiksekliklerinin daha biyik olduklarini tespit
etmiglerdir.

Bu calismanin amaci farkli alt cene diizlem
agisina sahip karisik dislenme donemindeki
bireylerin kraniyofasiyal yapilarinin da farkl
olup olmadigini incelemektir.

Tirkkahraman, Sayin

INTRODUCTION

The angle between mandibular plane and the
cranial base is used to define different face types
(1,2) and is related to growth direction of the face
(3-5). Schudy (6) and Isaacson et al (7), suggested
that mandibular plane angle was a good indicator
of mandibular rotation. Besides, Bjork (8) showed
that remodeling at the lower border of the
mandible masked the rotation of the mandible.
Moreover, Bjork and Skieller (9), in their implant
study, determined anterior rotation model even in
cases with increased mandibular plane angle

The relationship between mandibular plane
angle and skeletal, dental morphology is
evaluated in literature. Bishara and Augspurger
(10) determined an association between
variations of mandibular plane angle and skeletal
and dental relationships. Bishara and Jakobsen
(11) longitudinally evaluated 20 females and 15
males with Class | dental relationship and
determined wide variations in dimensions and
relationship of dentofacial structures of cases with
long, normal and short faces. Karlsen (3,12)
longitudinally evaluated craniofacial changes
occurred in boys with decreased and increased
mandibular plane angles between 6 and 15 years
of age. Researcher reported more significant
intergroup changes between 6-12 years and
similar changes between 12-15 years and greater
anterior rotation in cases with decreased
mandibular plane angles. However, he also
determined anterior rotation model in all cases
with either decreased or increased mandibular
plane angle. Chung and Mongiovi (13) compared
68 low, normal and high angle Class I cases at the
age of 9 and determined greater SNA, SNB
angles, posterior/anterior face height ratios and
ramus heights in cases with low mandibular
plane angles.

The aim of this study was to investigate
whether mixed dentition cases with different
mandibular plane angles also had significant
differences in their craniofacial morphology.

MATERIALS and METHODS

The material of this study consisted of 30
skeletal Class | patients (18 females, 12 males)
referred to Orthodontic Department of Suleyman
Demirel University Faculty of Dentistry. All
patients were in mixed dentition period and they
had no previous orthodontic treatment. The cases
were divided into 2 groups according to
mandibular plane angle (GoGnSN). Group 1
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GERECLER ve YONTEM

Bu c¢alismanin  materyalini, Sileyman
Demirel Universitesi, Dig Hekimligi Fakiiltesi,
Ortodonti Anabilim Dalina bagvuran, daha
once ortodontik tedavi gormemis, erken karisik
dislenme doneminde, 30 iskeletsel sinif I hasta
(18 kiz, 12 erkek) olusturmaktadir. Vakalar, alt
cene diizlem agisina (GoGnSN) gore 2 gruba
ayrilmiglardir. Grup 1, alt ¢ene diizlem acisi

g LAamoup | iGadns™=1o

consisted of 15 cases who had mandibular plane
angle lower than 30°, while Group 2 consisted of
15 cases who had mandibular plane angle higher
than 36°. Mean chronological ages of the groups
are similar (Table 1). Lateral cephalometric
radiographs were obtained to
craniofacial structures of both groups. All
radiographs were traced and digitized by the
same researcher and 12 linear and 12 angular

compare
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Tablo I : Gruplara ait
kronolojik yas ve alt cene
diizlem agisi degerlerinin
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Vel o] € Tacs 405 . al = = g . T2 = e |t Table I: Descriptive statistics
a0 agle afe of the chronologic ages and
mandibular plane angles of
TrmaCiraem WY 14l 2w tady .7 ERE | i ERR] e the groups.

30%den kiiglik olan 15 bireyden, Grup 2 ise, alt
cene dizlem agisi 36%den buyiik olan 15
bireyden olusmaktadir. iki grubun da kronolojik
yas ortalamalari benzerdir (Tablo 1). Her iki
grubun kraniyofasiyal yapilarini
karsilagtirabilmek amaciyla lateral sefalometrik
filmler elde edilmistir.  Ayni arastirmaci
tarafindan cizimleri yapilan filmler daha sonra
Vistadent AT programi aracihg ile dijitize
edilmis ve 12 agisal, 12 dogrusal olmak tzere
24 olciim hesaplanmistir (Tablo 2). Olctimler
hata kontrolii amaciyla 1 ay sonra tekrarlanmisg
ve tekrarlanabilirlik katsayilarr  0,900'tn
tzerinde bulunmustur (Tablo 3). Gruplara ait
sefalometrik 6lctim degerleri Mann-Whitney U
testi ile karsilagtinlmigtir (Tablo 4). Alt gene
dizlem agisi ile kraniyofasiyal yapi arasindaki
iliski icin Pearson korelasyon testi uygulanmigtir
(Tablo 5). Buittin istatistiksel hesaplamalar, SPSS
11.0 (SPSS Inc, lllinois,USA) programi ile
gergeklestirilmistir.

BULGULAR

Grup 1'deki bireylerin SNA ve SNB acilan
Grup 2'ye oranla istatistiksel olarak ©nemli
olgude fazladir. Fakat ANB agisi her iki grupta
da benzer bulunmustur. Ust ve alt keser
konumlari acisindan gruplar arasinda tek fark
IMPA agisinda tespit edilmistir. Buna gore alt
gene diizlem agisi dusuk olan grupta alt keserler
bazal kaideye gore daha protriiziv konumdadir.
Okliizal diizlem ve Y aksi acilari Grup 2'de
daha fazla bulunmustur. Overjet ve overbite
Grup 1 bireylerinde bir miktar fazla olmasina
ragmen, farklar istatistiksel olarak anlamli
degildir. Kafa kaidesi acisi Grup 2’de, arka
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measurements were calculated by Vistadent AT
software (Table 2). All measurements were
repeated 1 month later for method error and the
reliability coefficients were above 0,900 (Table 3).
Cephalometric measurements of the groups were
statistically compared with Mann-Whitney U test
(Table 4). Pearson correlation test was applied to
find out the correlation between mandibular
plane angle and craniofacial morphology (Table
5). All statistics were performed by SPSS 11.0
(SPSS Inc, lllinois, USA).

RESULTS
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Table II: Angular and
linear measurements.
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Tablo Il : Olgiimlerin
tekrarlanabilirlik
katsayilari.

Table llI: Reliability
coefficients of the
measurements.
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yuiz/6n yliz orani ile ramus ytiksekligi ise Grup
1'de belirgin ol¢ude fazladir. McNamara
Olgtimleri arasinda tek anlaml fark ise efektif
maksiller uzunluk 6lgimiinde tespit edilmistir.

Korelasyon analizi sonuglarina gore ise, alt
cene diizlem agisi ile SNA, SNB, alt keser NB,
IMPA agilar, arka kafa kaidesi, arka ytiz/on yiiz
yuksekligi orani, ramus vyiksekligi ve efektif
maksiller uzunluk olgtimleri arasinda negatif
korelasyon; keserler arasi aci, okliizal diizlem, Y
aksi ve kafa kaidesi agilarn arasinda ise pozitif
korelasyon tespit edilmistir.

TARTISMA
Bu cross-sectional calismanin verilerine
gore, alt cene diizlem acisi yiiksek bireylerin alt

Tirkkahraman, Sayin

SNA and SNB angles of cases in Group 1 were
significantly greater than those in Group 2.
However, ANB angle was similar in both groups.
When upper and lower incisors’ positions were
evaluated, only difference between groups was
determined in IMPA angle. Lower incisors -in
relation with the apical base- were more
protrusive in group with low mandibular plane
angle. Occlusal plane and Y axis angles were
greater in Group 2. Although overjet and overbite
were slightly great in Group 1, the differences
were not statistically significant. Cranial base
Group 2,
posterior/anterior face height ratio and ramus
height were greater in Group 1. Only difference
in McNamara measurements was found in

angle was greater in while

effective maxillary length.

According to the results of correlation analysis,
negative correlations were found between
mandibular plane angle and SNA, SNB, lower
incisor NB, IMPA angles, posterior cranial length,
posterior/anterior face height ratio, ramus height

and effective maxillary length. Positive
correlations  were  determined  between
mandibular plane angles and interincisal,

occlusal plane, Y axis and cranial base angles.

DISCUSSION

According to the results of this cross-sectional
study, it was determined that cases with high
mandibular plane angles had lower SNA and
SNB angles. Similar results were found in studies
of Isaacson et al (7), Bishara and Augspurger (10),
Chung and Wong (14) and Chung and Mongiovi
(13). However, ANB angle was found to be
similar in both groups. In the study of Chung and
Mongiovi (13), it was reported that males with
high mandibular plane angles also had greater
ANB angles, although no difference was found in
ANB angles of females at the age of 9. Similar
results were found in Class Il subjects (12).

In our study, no significant differences were
found in anterior and posterior cranial base
lengths between the groups. Bishara and
Augspurger(10), in males and Chung and
Mongiovi (13), in females, reported that cases
with higher mandibular plane angles had smaller
anterior cranial base lengths. Bishara and
Jakobsen (11) determined that males with longer
face heights had greater total cranial base lengths.
On the other hand, the studies of Chung and
Mongiovi (13) in Class | subjects, Chung and

Wong (14) in Class Il subjects reported

Tiirk Ortodonti Dergisi 2005;18:123-129
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cene dizlem agisi distik bireylere gore SNA ve
SNB acilarinin daha kigik oldugu tespit
edilmistir. Benzer sonuglar, Isaacson ve
arkadaglarinin (7), Bishara ve Augspurger (10),
Chung ve Wong (14) ve Chung ve Mongiovi’'nin
(13) yaptiklari calismalarda da ortaya ¢ikmustir.
Fakat ANB acisi her iki grupta da benzerlik
gostermektedir. Chung ve Mongiovi'nin (13)
calismasinda ise 9 yasindaki kiz bireylerin ANB
agilarr arasinda fark bulunamamasina ragmen,
alt cene dizlem agisi yuksek olan erkek
bireylerin daha buyik ANB agisina sahip
olduklari bildirilmistir. Benzer sonuglar Sinif Il
bireylerde de ortaya gikmistir (14).
Calismamizda, gruplar arasinda hem 6n hem
de arka kafa kaidesi uzunluklari agisindan
istatistiksel ~ olarak  anlamli  bir  fark

Turkish Journal of Orthodontics 2005;18:123-129

comparable anterior cranial base lengths
between the groups. Chung and Mongiovi (13)
determined that posterior cranial base lengths
were smaller in males with higher mandibular
plane angles. Chung and Wong (14) found that
Class Il patients with lower mandibular plane
angles had greater posterior cranial base lengths.
In our study, it was determined that anterior and
posterior cranial base lengths were smaller in
cases with higher mandibular plane angles.
However, differences were not statistically
significant. Separate evaluation of the sexes in the
aforementioned studies may be the cause of the
contradiction with our study.

Another interesting finding in the current study
was that cases with higher mandibular plane
angles had greater cranial base angles. In

Tablo IV : Gruplara ait

ol¢timlerin Mann-
Whitney U testi ile
kargilastirmasi.

Table IV: Statistical

comparison of the groups
with Mann-Whitney U

test.

ns: non-significant;
*P<.05; *P<.01;
***¥P<.001
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bulunamamistir. Bishara ve Augspurger (10)
erkeklerde, Chung ve Mongiovi (13) ise
bayanlarda, dik yoni artmig bireylerin 6n kafa
kaidesi uzunluklarinin daha kisa oldugunu
bildirmiglerdir. Bishara ve Jakobsen (11), total
kafa kaidesi uzunlugunun, uzun yiz tipine
sahip erkek bireylerde daha biyiik oldugunu
tespit etmigslerdir. Diger yandan Chung ve
Mongiovi'nin (13) sinif | bireylerde, Chung ve
Wong'un (14) sinif 1l bireylerde yaptiklar
calismalarda on kafa kaidesi uzunluklarinin her
iki grupta da benzer oldugu bildirilmistir. Chung
ve Mongiovi (13), arka kafa kaidesinin, alt cene
dizlem acisi yiksek erkeklerde daha kisa
oldugunu tespit etmislerdir. Chung ve Wong
(14), alt gene dizlem agisi diisiik olan sinif I
bireylerin, daha uzun arka kafa kaidesi
uzunluguna sahip olduklarini bildirmislerdir.
Bizim calismamizda, 6n ve arka kafa kaidesi
uzunluklar alt ¢ene duzlem acisi yuksek
vakalarda daha kisadir, fakat farklar istatistiksel
olarak anlamli degildir. Bu farklilik bahsedilen
calismalarda,  cinsiyetlerin ~ ayri  ayn
degerlendirilmis olmasindan kaynaklanabilir.

Bu calismada bir diger dikkat ¢eken bulgu
ise, kafa kaidesi agisinin alt gene diizlem agisi
artmis bireylerde daha biiyiik olmasidir. Bishara
ve Jakobsen (11), uzun yiiz tipine sahip
erkeklerde kafa kaidesi acisinin, bayanlarda ise
saddle agisinin  daha buytk oldugunu
bildirmislerdir. Bu baglamda, ¢alismamizin
sonuclari Bishara ve Jakobsen’in (11) sonuglari
ile paralellik gostermektedir.

Calismamizin sonuglari, alt ¢ene duzlem
acisi kiigtik olan bireylerde, arka yiiz/on yiiz
oranlari ile ramus yiksekliginin artmig
oldugunu, fakat mandibula efektif uzunlugunda
farkhihk olmadigini gostermektedir. Bu sonuglar,
Chung ve Mongiovi'nin (13) sonuglari ile
aynidir. Buna gore, alt ¢enenin kafa kaidesine
gore egiminin belirlenmesinde, alt cene
uzunlugundan ziyade ramus ytiksekliginin daha
belirleyici oldugu gorulmektedir. Nitekim,
korelasyon analizi sonuglarina baktigimizda alt
cene duzlem acisi ile ramus yuksekligi
arasindaki ytiksek derecede negatif korelasyon
bu savimizi ispatlamaktadir. Diger yandan,
Chung ve Wong (14), sinif Il bireylerde alt cene
diizlem agisi distk bireylerin ayni zamanda
daha buyik mandibula kaidesine de sahip
olduklarini bildirmislerdir. Yine Ferrario ve
arkadaglari (15), hiperdiverjan yiiz yapisi
gosteren kiz bireylerin, hipodiverjan yiiz yapisi

Tirkkahraman, Sayin
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Tablo V : Olctimlerin alt cene diizlem acisi ile olan

korelasyonlarr.

Table V: . Correlations of the measurements with

mandibular plane angle.

accordance with our results, Bishara and Jakobsen

(11) reported that males with long face heights had
greater cranial base angles and females with long
face heights had greater saddle angles.

The results of our study demonstrated that
patients with lower mandibuler plane angles had
larger posterior/anterior face height ratios but
similar effective mandibular lengths. These results
are also in accordance with Chung and Mongiovi
(13).

These results suggest that ramus height is a
more important determinant factor in mandibular
plane inclination than mandibular length.

Tiirk Ortodonti Dergisi 2005;18:123-129
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gosteren kiz bireylere gore daha kucik
mandibulaya sahip olduklarini bildirmislerdir.
Y aksi agisi, yiiziin biyiime yoniini gosteren
onemli  bir  gostergedir.  Calismamizin
sonuclarina gore, alt gene diizlem agisi distik
bireylerin, Y aksi agilarinin da dustik oldugu ve
daha anteriora bir blyime gosterdigi tespit
edilmistir. Bu sonuglar, simif | ve siif |l
bireylerde yapilan diger cross-sectional
calismalarin (13,14) sonuclariyla da uyumludur.

SONUC

e Farkh alt cene dizlem acilarina sahip
karisik  dislenme donemindeki bireylerin
kraniyofasiyal yapilarinda da onemli farklar
bulunmaktadr.

e Alt c¢ene dizlem agisi disik olan
bireylerin, daha buyik SNA, SNB ve IMPA
agilarina, arka yuiz/6n yiiz oranina, ramus
yiiksekligine ve efektif maksiller uzunluga sahip
olduklari, bunun yaninda oklizal dizlem, Y
aksi, kafa kaidesi agilarinin ise daha kigutk
oldugu tespit edilmistir.

¢ Alt cene dizlem agisi ile SNA, SNB, alt
keser NB, IMPA acilari, arka kafa kaidesi, arka
yliz/on yuz yiksekligi orani, ramus yuksekligi
ve efektif maksiller uzunluk 6lgtimleri arasinda
negatif korelasyon, keserler arasi agi, okliizal
diizlem, Y aksi ve kafa kaidesi acilari arasinda
ise pozitif korelasyon tespit edilmistir.

Significant  negative  correlation  between
mandibular plane angle and ramus height
supports this hypothesis. On the other hand,
Chung and Wong (14) reported that Class Il
subjects with lower mandibular plane angles had
greater mandibular apical base. Ferrario et al (15)
found that hyperdivergent girls had smaller
mandibles than hypodivergent girls.

Y axis angle indicates the growth direction of
the face. According to our results, subjects with
smaller mandibular plane angles had also smaller
Y axis angles. These results are in concordance
with other cross-sectional studies (13,14).

CONCLUSION

e Mixed dentition cases with different
mandibular plane angles had significant
differences in their craniofacial morphology.

e Cases with low mandibular plane angles had
bigger SNA, SNB and IMPA angles, face height
ratios, ramus heights and effective maxillary
lengths, besides, they had smaller occlusal plane,
Y axis and cranial base angles.

* Negative correlations were found between
mandibular plane angle and SNA, SNB, lower
incisor NB, IMPA angles, posterior cranial length,
posterior/anterior face height ratio, ramus height
and effective maxillary length. Positive
correlations  were  determined  between
mandibular plane angles and interincisal,
occlusal plane, Y axis and cranial base angles.
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