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GIRIS
Sinif Il malokluzyonun tedavisi, genellikle
Simif 1 iliskinin elde edilmesi icin maksiller

molar dislerin distalizasyonunu gerektir-
mektedir.  Molar  distalizasyonu igin
geleneksel yaklagim, ozellikle maksillada
ekstraoral traksiyondur (1, 2). Bu metodun
avantaji distalize edilmeyen disler tzerinde
daha az yan etki ile ekstraoral ankrajin
stabilitesidir. Fakat bir ekstraoral metodun
major dezavantaji, tedavi slirecindeki hasta
koperasyon eksikligidir (3). Headgearin
kullanimindaki zorluk, bircok arastirmaciyi
molarlarin distal hareketi icin intraoral
apareyler ve teknikler gelistirmeye itmistir (4-
8). Bu teknikler ile maksiller molarlar etkili
bir sekilde distalize edilmektedir; fakat
caligmalarin  ¢ogunda maksiller keser
protruzyonu, overjette artis ve overbite'ta
azalma ile karakterize olan ankraj kayiplari
kacinilmaz olmaktadir (9).

Headger kullanimindaki estetik ve sosyal
kaygi ve intraoral sistemlerin uygulanmasi ile
meydana gelen ankraj kaybi, arastirmacilari
iskeletsel ankraj sistemlerini kullanmaya
yonlendirmistir ~ (10-12).  Gelgor  ve
arkadaglari (10) ve Karaman ve arkadaglari
(11) sikistirllmis coil springlerin bulundugu
kendi distalizasyon mekaniklerinde
intraosseous bir vida kullanmiglardir. Keles ve
arkadaslari (12), Keles Slider apareyindeki
Nance butonu yerine bir osteointegre palatal
implant  kullanmuslardir.  Diger taraftan
anterior dislerin kokleri ile implant arasindaki
yakinlk veya st kesici diglerin arkasinda
biyuk akrilik Nance apareyinin bulunmasi,
bu apareylerin kullanimi ile anterior dislerin
retraksiyonu sirsinda problem olabilir.

Son vyillarda cesitli  distalizasyon
apareylerinin dentoalveolar yapilar tzerin-
deki etkileri, bircok arastirici tarafindan
bildirilmektedir (5, 10-12). Fakat literattirde
birinci molarlarin distalizasyonu sirasinda
maksiller Gictincti molar dislerin pozisyonu ve
angulasyonu ile iliskili arastirma bulunma-
maktadir. Arastiricilarin cogu (12-14), distali-
zasyon oOncesinde Uciinci molar disleri
cekmislerdir ve distalizasyon 6ncesinde
Gcinct molar dislerin ¢cekimini genellikle
onermislerdir. Bu nedenle distalizasyon
mekaniklerinin maksiller tictincti molar disleri
Uzerindeki etkilerini inceleyen az calisma
mevcuttur (15-17).

Celikoglu, Nur, Kilkis, Bayram, Candirli

INTRODUCTION

Treatment of Class 1l malocclusions
frequently requires distalization of maxillary
molars into a Class | relationship. The
traditional approach to distalize molars,
especially in the maxilla, is extraoral traction
(1,2). The advantage of this method is the
stability of extraoral anchorage with fewer
side effects on the nondistalized teeth.
However, the major disadvantage of an
extraoral method is a lack of patient
cooperation during treatment (3). The
difficulty in the use of headgear wear has
stimulated many investigators to develop
intraoral devices and techniques for the distal
movement of molars (4-8). These techniques
effectively distalize the maxillary molars,
however, in most of these studies anchorage
loss is unavoidable characterized by
maxillary incisor protrusion, an increase in
overjet, and decrease in overbite (9).

The esthetic and social concerns of the
use of headgear wear and the anchorage loss
that occurs with the application of intraoral
systems have stimulated the investigators to
use skeletal anchorage (10-12). Gelgor et al
(10) and Karaman et al (11) used an
intraosseous screw with their distalization
mechanics including compressed coil
springs. Keles et al (12) wused an
osseointegrated palatal implant instead of a
Nance button in the Keles slider appliance.
On the other hand, the proximity between
the implant and the roots of anterior teeth or
the presence of a bulky acrylic Nance
appliance behind the upper incisors may
become a problem during the retraction of
anterior teeth with those appliances.

The effects of various distalization
appliances on dentoalveolar structures have
been documented in recent years by many
authors (5,10-12). However, the position and
angulation of the maxillary third molars
when distalizing the first molars was not
investigated in the literature. Most of the
authors (12-14) have the maxillary third
molars extracted prior to the distalization and
the extraction of the third molars before
distalization is usually recommended (12-
14). Thus few studies (15-17) examined the
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Bu calismada yeni gelistirilmis bir aparey
olan Zygoma-Gear apareyinin (ZGA)
maksiller Gctinct molar disler Gzerindeki
etkilerinin incelenmesi amaclanmistir. Ayrica
ZGA apareyinin iskeletsel, dentoalveolar ve
yumusak doku olctimleri tzerindeki etkileri
de incelenmistir.

BIREYLER ve YONTEM

Bu retrospektif, klinik ¢alisma, Sinif 1l
malokluzyona sahip 10 hastanin verilerini
kapsamaktadir. Hastalarin verileri, Karadeniz
Teknik  Universitesindeki  boélimimiiziin
arsivinden alinmistir. Calismaya dahil edilen
hastalarin sahip oldugu kriterler sirasiyla; (1)
Sinif Il malokluzyonun dizeltilmesi igin
yapilan bilateral maksiller birinci molar
distalizasyonunda ortodontik tedavinin ilk
fazi olarak ZGA apareyinin kullanimi; (2)
Cekimsiz tedavi plani; (3) Distalizasyonun
hemen 6ncesinde ve sonrasinda alinan iyi
kalitede sefalometrik filmlerin mevcudiyeti.

Maksiller birinci molarlarin  bilateral
distalizasyonu igin c¢alismada kullanilan
aparey, zigomatik ankraj plaklari ile kombine
edilen agiz ici bir distalizasyon mekanigidir.
ZGA, iki adet zigoma plagi (Multi-Purpose
Anchor Mpi 1000, Tasarim Med, istanbul,
Turkiye), bir adet agiz ici ark ve kapali coil
springden (GAC International, Bohemia, NY,
ABD) olusmaktadir. Miniplaklar, lokal
anestezi altinda maksillanin  zigomatik
buttress bolgesine yerlestirilmektedir ve
titanyumdan vyapilan ti¢ kemik vidasi (boy,
5,0 mm; cap, 2,0 mm) ile sabitlenmektedir
(Sekil 1). ZGA apareyinin agiz igi arki,
konvansiyonel yiz arkinin modifiye edilmis
bir versiyonudur. Agiz icin arkin lateral
dislerin bulundugu bolgede kalan kismina iki
adet cengel lehimlenmekte ve maksiller
birinci molarlarin 6niinde kalan kismina
bilateral olarak U biktmleri yapilmaktadir.
Agiz ici arki, yaklasik olarak anterior diglerin
3 mm oniinde kalacak sekilde ayarlanarak
maksiller  birinci  molar  bantlarindaki
headgear tiplerine vyerlestiriimektedir.
Distalizasyon sirasinda anterior disler ve agiz
ici arki arasindaki mesafe 1 mm’ ye
yaklastiginda U bukiamleri, pir pens ile
genisletilerek aparey ayarlanmaktadir (9).

Cerrahiden 3 hafta sonra 0,01 ing
paslanmaz celik tel ile baglanan sentalloy
kapali coil spring ile her iki tarafa 300
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effects of distalization mechanics on
maxillary third molars.

In the present study, we aimed to
investigate the effects of a newly produced
appliance, named as Zygoma-Gear
Appliance (ZGA) (9), on maxillary third
molars. We also investigated the effects of
ZGA on skeletal, dentoalveolar, and soft
tissue measurements.

SUBJECTS and METHODS

This retrospective, clinical study included
the data of 10 patients with Class I
malocclusion. The data of the patients were
obtained from the archive of our department
in Karadeniz Technical University. All of the
patients included to the study met the
following criteria: (1) Use of ZGA as the first
phase of the orthodontic treatment for
bilateral distalization of the maxillary first
molars in order to correct the Class Il
malocclusion; (2) Nonextraction treatment
plan; (3) Availability of good quality of the
cephalometric films taken immediately
before and after distalization.

The appliance used in this study was an
intraoral distalizing mechanic combined with
zygomatic ~ miniplates  for  bilateral
distalization of maxillary first molars. The
ZGA consists of two zygomatic miniplates
(Multi-Purpose Anchor MPI 1000, Tasarim
Med, Istanbul, Turkey), an inner-bow, and
closed coil spring (GAC International,
Bohemia, NY, USA). The miniplates were
placed at the zygomatic buttress of the
maxilla under local anesthesia and were
fixed by three bone screws made of titanium
(length, 5.0 mm; diameter, 2.0 mm) (figure 1).
The inner-bow of the ZGA was a modified
version of the inner part of a conventional
facebow. Two hooks were soldered onto the
inner-bow at the lateral teeth regions, and U
bends were bent bilaterally in front of the
maxillary first molars. The inner-bow was
adjusted to the headgear tubes on the
maxillary first molar bands as the anterior
component of the inner bow was about 3 mm
away from the anterior teeth. The appliance
was adjusted by widening the U bends with a
plier when the distance between anterior
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Sekil 1. Maksiller molar
distalizasyonu icin kullanilan

zigomatik miniplaklar.

Figure 1. Zygomatic miniplate
used for maxillary molar

distalization.

Sekil 2. Maksiller molar
distalizasyonu icin kullanilan

distalizasyon mekanigi.

Figure 2. The distalization

mechanic used for maxillary

molar distalization.
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kuvveti uygulan-
maktadir. Distalizasyon stresince distali-
zasyon kuvveti, bir kuvvet olcer ile (Correx;
Haag-Streit, Koeniz, Isvicre) kontrol ve
kalibre edilmektedir. Her iki tarafta stiper
Sinif | iligki elde edildikten sonra Edgewise
sabit apareyler, ortodontinin ikinci fazi olarak
uygulanmaktadir. Miniplaklar, premolar ve
anterior diglerin retraksiyonu sirasinda eger
gerekirse ankraj kontroli icin
kullanilmaktadir ve debonding sonrasinda
¢ikariimaktadirlar.

Distalizasyon oncesi ve sonrasi alinan
sefalometrik filmler, ayni X-ray cihazi ve
sefalostat (Veraviewepocs; Morita, Kyoto,
Japonya) ile bir operator tarafindan standart
kosullarda cekilmistir. Sefalometrik
degisikliklerin olctlmesi icin Pterygoid ve
Frankfort horizontal duzlemleri sirasiyla
vertikal ve horizontal referans dtizlemleri
olarak  kullanilmiglardir.  Dentoalveolar,
iskeletsel ve yumusak doku degisikliklerinin
degerlendirilmesi, 16 degisken ile yapilmistir
(7 dogrusal ve 9 acisal 6lciim) (Sekil 2 ve 3).
Bitin sefalometrik cizimler ve olgtimler 1
arastirict tarafindan yapilmistir (DK).

gramlik distalizasyon

Celikoglu, Nur, Kilkis, Bayram, Candirli

teeth and the inner bow was close to the 1
mm during the distalization if needed.9

Three weeks after the surgery, a
distalization force of 300 g per side was
performed via the sentalloy closed coil
spring, which was attached with 0.01-in
stainless steel ligature. The distalization force
was checked and calibrated with a gram-
force gauge (Correx; Haag-Streit, Koeniz,
Switzerland) during the distalization period.
After super Class | relationship was achieved
in both sides, edgewise fixed appliances were
performed for the second phase of the
orthodontic treatment. The miniplates were
used for anchorage control during the
retraction of the premolar and anterior teeth
if required and then they were removed after
debonding.

Cephalometric films, taken before (T1)
and after (T2) distalization, were taken in a
standard condition by one operator using the
same X-ray machine and cephalostat
(Veraviewepocs; Morita, Kyoto, Japan). The
pterygoid vertical and Frankfort horizontal
planes were used as vertical and horizontal
reference lines (VRL and HRL, respectively)
for measuring the cephalometric changes,
respectively. Evaluation of the dentoalveolar,
skeletal and soft tissue changes was made
with 16 variables (7 linear and 9 angular
2 and 3). All
cephalometric tracings and measurements

measurements) (figures

were performed by 1 researcher (DK).

Statistical Analyses

All statistical analyses were performed
with Statistical Package for Social Sciences,
15.0 software for Windows (SPSS Inc,
Chicago, Illlinois, USA). Kolmogorov Smirnov

test was applied to the data to test the
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istatiksel Analizler

Tum istatistiksel analizler istatistik paket
programi (SPSS), sirim 15,0 (SPSS Inc,
Chicago, 1l ABD) kullanilarak yapilmustir.
Normal dagilima uygunlugun belirlenmesi
icin Kolmogrov Smirnov testi uygulanmistir
ve butin veriler normal dagilima uygun
bulunmustur. Her bir degiskenin T1’ den
T2'ye degisimleri, eslestirilmis t-testi ile
analiz edilmistir. Distalizasyon stiresinin
kisahigi ve ornek sayisinin azhgr nedeniyle
cinsiyet farklihgi dikkate alinmamuistir.

Radyolojik ol¢timler ile iliskili hatalarin
belirlenmesi icin 8 radyografi rastgele
secilmistir. Noktalarin tanimlanmasi, ¢izim
ve olctimler, ilk 6lcimlerden bir ay sonra
ayni arastirici tarafindan tekrarlanmustir.
Olctimlerin giivenilirliginin degerlendirilmesi
icin Houston tarafindan tanimlandigi gibi
grup ici korelasyon katsayisi uygulanmustir
(18). Butiin testler icin onemlilik seviyesi, P
<0.05 olarak belirlenmistir.

BULGULAR

Butin olgumlerin  guvenilirlik katsayisi
0,91 ve 0,97 arasindadir ve olctimlerin
gtiveni-lirligini dogrulamaktadir.

Tablo 1, calisma o6rneginin demografik
verisini gostermektedir. Hastalarin ortalama
yast, 18,3+1,8 yil (erkekler icin 17,3+0,3 yil
ve kizlar icin 18,9+2,1 yil) dir.

Turkish Journal of Orthodontics 2012;25:31-39

normality, and all data were found normally
distributed. Thus, the changes of each
variable from T1 to T2 were analyzed with a
paired t-test. Gender difference was not
considered due to the short time of the
distalization and few number of the sample.

To determine the errors associated with
radiographic measurements, 8 radiographs
were  selected randomly.  Landmark
identification, tracing, and measurements
were repeated 1 month after the first
measurements by the same author (DK).
Intra-class correlation coefficients were
performed to assess the reliability of the
measurements as described by Houston (18).
The level of signiScance for all tests was set at

P <0.05.

RESULTS

The coefficients of reliability for all
measurements were between 0.91 and 0.97,
confirming  the  reliability = of  the
measurements.

Table 1 shows the demographic data of
the study sample. The mean age of the
patients was 18.3+1.8 years (17.3+£0.3 years
for males and 18.9+2.1 years for females).
The duration of the distalization was 7.9+3.1
months (8.0+3.3 for males and 7.8+3.3 for
females).

Sekil 3. Iskeletsel,
dentoalveolar ve yumusak
doku olgtimleri: 1) SNA (9), 2)
SNB (%), 3) ANB (), 4) SN/MP
(9, 5) UL-E (mm), 6) LL-E
(mm), 7) Nasolabial angle (°),
8) U1/PP (9),9), L1/MP (9),
10) Overjet (mm), 11) Overbite
(mm), 12) VRL-U6 (mm), 13)
HRL-U6 (%), 14) VRL-U8
(mm), 15) HRL-U8 (mm), 16)
HRL-US (9).

Figure 3. Skeletal,
dentoalveolar, and soft tissue
measurements: 1) SNA (9, 2)
SNB (%), 3) ANB (9), 4) SN/MP
9, 5) UL-E (mm), 6) LL-E
(mm), 7) Nasolabial angle (9,
8) U1/PP (), 9), L1/MP (9),
10) Overjet (mm), 11) Overbite
(mm), 12) VRL-U6 (mm), 13)
HRL-U6 (%), 14) VRL-U8
(mm), 15) HRL-U8 (mm), 16)
HRL-US (9).
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Tablo I. Calisma Grneginin

demografik verisi.

Table I. Demographic data of
the study sample.

Tablo II. Diztalizasyondan

kaynaklanan iskeletsel,

iskeletsel, dentoalveolar ve yumusak doku
olctimlerindeki degisikliklerin ortalama ve
standart sapma degerleri, Tablo 2’ de
gosterilmistir. Distalizasyon  sirasinda
iskeletsel ve yumusak doku 6lgctimlerinde
onemli  degisimler  gozlemlenmemistir
Maksiller birinci molar distalizasyonunun
ortalama miktari, 3,7+3,0° (p< 0,01) distal
tipping ile birlikte 3,8+2,1 mm (p<0,001) dir.
Molar dislerin distalizasyon hareket orani
aylik 0,5 mm’dir. Ayrica overjette azalma (-
0,4+0,3 mm) (P>0,05) mevcuttur ve bu
durum ZGA kullanimi sirasinda ankraj kaybi

olmadigini gostermektedir.

Celikoglu, Nur, Kilkis, Bayram, Candirli

The mean and standard deviation values
of the changes in the skeletal, dentoalveolar,
and soft tissue measurements are shown in
Table 2. No significant changes in skeletal
and soft tissue measurements were observed
due to the distalization. The mean amount of
the maxillary first molar distalization was
3.8+2.1 mm (p< 0.001), with distal tipping of
3.7+3.0° (p< 0.01). And thus the rate for the
distal movement of the molar teeth was 0.5
mm per month. Furthermore, there was a
decrease in overjet -0.4+0.3 mm) (P>0.05),
indicating that there was no anchorage loss
by using the ZGA.

Yag Ortalamasi/ Distalizasyon Suresi /

dentoalveolar ve yumusak

doku degisimleri.

Table II. Skeletal,
dentoalveolar, and soft tissue

changes due to the

distalization.

Cinsiyet / Sayi / Mean Age Duration of distalization
Gender Number (years) (months)
Kiz / Male 4 17.3+0.3 8.0+3.3
Erkek / Female 6 18.9+2.1 7.8+3.3
Toplam / Total 10 18.3+1.8 7.9+3.1
— Olgtmler / Distalizasyon Distalizasyon Mean
8 | Measurements &éncesi / Before sonrasli / After  difference
2 distalization distalization
< P
%)
= | SNA (® 79.2+5.1 79.1+£5.0 -0.1+0.5 NS
(0]
% SNB (°) 75.21+5.3 75.315.2 0.1+£0.4 NS
T | ANB (°) 3.9+1.7 4.0+1.7 0.1+0.5 NS
2 | SN-MP ) 32.3+6.5 32.2+6.6 -0.1+x1.2 NS
Overbite (mm) 5.512.8 5.6+3.3 0.1+£0.3 NS
Overjet (mm) 6.6+3.0 6.2+2.9 -0.4+0.3 NS
EE U1-PP (°) 110.7+6.8 109.3+5.5 -1.4x1.2 NS
gg L1-MP (°) 95.8+5.9 95.9+5.7 0.1+0.3 NS
%g HRL-UG6 (°) 82.8+5.6 79.1+£5.1 -83.7+3.0 0.003**
%‘g VRL-U6 (mm) 32.0+4.2 28.214.6 -3.8£2.1 0.000***
80 VRL-U8 (mm) 15.1+2.5 14.1x+2.8 -1.0£0.9 0.016*
HRL-U8 (mm) 31.9+2.9 31.4+£3.0 -0.5x1.1 NS
HRL-US8 (°) 56.6x17.1 49.1+16.4 -7.5£5.5 0.002**
UL-E duzlemi 2.6x1.1 2.7+1.5 0.1+£0.4 NS
~ | / UL-E plane
2| (Mm)
O >
T» .
~ 2| LL-E duzlemi/ 1.7+2.4 1.6+1.9 -0.1+0.2 NS
©| LL-E plane
>5%/| (mm)
En
3
> Nazolabial agl 122.7x11.1 121.4+£13.0 -1.3x4.5 NS
/ Nasolabial
angle (°)

NS: Not significant; *: p< 0.05; **: p< 0.01; ***: p< 0.001.
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Maksiller tgtincti molalar, 7,5+5,5° (p<
0,01)" lik distal tipping ile 1,0£0,9 mm (p<
0,05) distale hareket etmislerdir. Maksiller
Gclinci molarin horizontal  duzleme
mesafesinde (-0,5+1,1) (p> 0,05) 6nemli bir
degisim gozlemlenmemisti.

TARTISMA

Bu calismada kullanilan aparey ilk olarak
Nur ve arkadaslari (9, 19) tarafindan
gelistirilmistir. Arastiricilar  (9), Dbilateral
maksiller molar distalizasyonunda ZGA
apareyinin dentoalveolar,  iskeletsel ve
yumusak doku etkilerini degerlendirmislerdir
ve calismaya dahil edilen hastalarin yasini
dikkate almaksizin ve kisa bir stirede ankraj
kaybi meydana gelmeksizin maksiller molar
distalizasyonu meydana geldigini
bulmuslardir. Fakat arastiricilar (19), maksiller
molar distalizasyonunun maksiller Gg¢iincu
molar disler tzerindeki etkisini
incelememislerdir. Bu calismada ayrica ZGA
ile distalizasyon kuvvetinden kaynaklanan
maksiller Gg¢linct molarlarin pozisyon ve
angulasyonundaki degisimler de incelen-
mistir.

ZGA  apareyi, ankraj plaklarinin
zigomatik buttress bolgesine yerlestirilmesi
icin  minor cerrahi operasyona ihtiyac
duyulmasi ve bu plaklarin ¢ikarilmasi icin
ikinci bir operasyona gerek olmasi gibi bazi
dezavantajlara sahip olsa da; ZGA apareyinin
ankraj kaybi olmaksizin maksiller molar
distalizasyonu icin etkili bir sistem oldugu
gosterilmistir (9). Nur ve arkadaslarina (19)
gore maksiller molarlarin distalizasyon
miktari, 5,21 ayda 4,37+2,15 mm dir ve
molarlarin distal hareket orani aylik 0,84 dur.
Bunun tersine, bizim calismamamizda
maksiller molarlarin distal hareket orani aylik
0,5 mm’dir. Bu farklilik, bizim calismamiza
ve daha onceki calismaya dahil olan
hastalarin  ortalama yas dagilimindaki
farklhihiklardan  kaynaklanabilir. ~ Bizim
calismamizdaki hastalarin ortalama yasi,
18,3+1,8'dir ve distalizasyon stiresi, 7,9+3,1
aydir. Fakat Nur ve arkadaslarn (19), ZGA
apareyinin  etkilerini  15,87+1,09  vil
yasindaki hastalarda degerlendirmislerdi ve
onlarin distalizasyon siresi, 5,21 aydir. Aylik
dis hareket miktari, iskeletsel ankraj destekli
intraoral mekaniklerinkinden daha azdir ve
aylik 0,66 -1,2 mm arasinda degismektedir
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Maxillary third molars moved distally
1.0+£0.9 mm (p< 0.05), with a distal tipping of
-7.5£5.5° (p< 0.01). No significant change
was observed in the distance of the maxillary
third molars to the HRL (-0.5+1.1) (p> 0.05).

DISCUSSION

The appliance used in the present study
was firstly produced by Nur et al. (9,19) The
authors (19) evaluated the dentoalveolar,
skeletal and soft tissue effects of the ZGA
when used for bilateral distalization of the
maxillary molars and they found that
maxillary molar distalization without
anchorage loss could be achieved in a short
time regardless of the age of the patients
included to their study. However, the authors
(19) did not investigate the effects of
maxillary molar distalization on maxillary
third molar. Thus, we also investigated the
changes in the angular and position of the
maxillary third molars due to the distalization
force with ZGA.

Although ZGA has some disadvantages
such as needing minor surgical operation to
place the anchorage plates on the zygomatic
buttress was the main disadvantage of this
appliance and the necessity of a second
operation for the removal of these plates, it
has been shown that ZGA was an effective
system to distalize maxillary molars without
anchorage loss (9). According to Nur et al
(19), the amount of the maxillary molar
distalization was 4.37+2.15 mm in 5.21
months and thus the rate for the distal
movement of the molars was 0.84 mm per
month. In contrary, we found that the rate for
the distal movement of the maxillary molars
was 0.5 mm per month. This difference might
be due to the differences in the distribution of
the mean ages of the patients included to our
study and the previously published study. The
mean age of the patients in our study was
18.3+1.8 years and thus the duration of the
distalization was 7.9+3.1 months. However,
Nur et al (19) evaluated the effects of ZGA on
patients aged 15.87+1.09 years and their
distalization period occurred 5.21 months.
This amount of tooth movement per month
was less than those of intraoral mechanics
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(10,12,20,21). Gelgor ve arkadaslart (10),
yast 11,3 — 1,65 yil arasinda degisen
hastalarda kemik ici vida destekli ankraj
sistemi ile aylik 0,85 mm distalizasyon elde
etmislerdir. Oberti ve arkadaslari (20), yasi
13+2,1 yil olan hastalarda kemik destekli,
molar distalizasyon apareyi ile aylik 1,18 mm
molar distalizasyonu elde etmislerdir.

Onceki calismalarda (10,20,21) maksiller
birinci molarlar distalizasyon = kuvveti
nedeniyle istatiksel olarak 6nemli derecede
tipping gostermislerdir. Kircelli ve arkadaglari
(21), bone-anchored pendulum apareyi ile
maksiller  birinci  molarlarda  ortalama
10,9+2,8° tipping bulmuslardir. Oberti ve
arkadaslari (20), mini-implant destekli dual-
force distalizer maksiller birinci molarlarin
egiminin 5,6 +3,7° degistigini bulmuslardir.
Nur ve arkadaslarina gore distalizasyon
kuvveti nedeniyle maksiller birinci molarlarin
inklinasyon miktari, 3,30+2,31° dir (19). Bu
calismada maksiller birinci molarlarin tipping
miktari, Nur ve arkadaslarinin(19) ayni
sistem ile yaptiklari ¢aligmalarindaki verilere
(3,7%3,0°) yakindir. Distalizasyon kuvvetinin
vektori, maksiller birinci molarlarin rezistans
merkezine yakindir ve bu nedenle ZGA ile
maksiller molarlarin inklinasyon miktarinin
daha o6nce vyayinlanan verilerden daha az
olduguna inanmaktayiz.

Bu calismada iskeletsel ve yumusak doku
olcimlerinde onemli bir degisim
gozlemlenmemistir ve bu bulgu Kinzinger ve
arkadaslari(16), Nur ve arkadaslari (19) ve
Oberti ve arkadaslari (20)  tarafindan
desteklenmektedir.

Premolar ve kesicilerin retraksiyonu ve
distalizasyonu sirasinda molarlar ankraj
olarak kullanildiklari zaman genellikle molar
distalizasyonun relapse ugradigi
gozlemlenmektedir ve bu yiizden maksiller
molarlarin  premolarlarin distalizasyonu ve
retraksiyonu icin kullanilmasi
onerilmemektedir (22). ZGA  sistemi
kullanildigi zaman premolar ve anterior
dislerin retraksiyonu sirasinda ankraj igin
molarlara ihtiya¢ duyulmamaktadir. Ayrica
distalizasyondan sonra maksiller santral
disler retriize olmusladir  (-1,4+1,2) ve
overjet azalmistir (-0,4+0,3). Bu durum ZGA
apareyinin kullanimi sirasinda ankraj kaybi
olmadigini gostermistir.

Celikoglu, Nur, Kilkis, Bayram, Candirli

supported with a skeletal anchorage, ranging
from 0.66 to 1.2 mm per month
(10,12,20,21). Gelgor et al (10) found a
distalization of 0.85 mm per month by using
intraosseous screw-supported anchorage in
patients aged between 11.3 to 16.5 years;
Oberti et al (20) found 1.18 mm per month
with  bone-supported molar distalizing
appliance in patients aged 13+2.1 years.

In previous studies (10,20,21), the
maxillary first molars showed statistically
significant tipping due to the distalization
force. Kircelli et al (21) found an average of
10.9+2.8° tipping of maxillary first molars
with a bone-anchored pendulum appliance;
Oberti et al20 found that the inclination of
the maxillary first molars was changed 5.6
+3.7° with the dual-force distalizer supported
by mini-implants. According to Nur et al(19),
the amount of maxillary first molar
inclination due to the distalization force was
3.30+2.31°. In the present study, the amount
of maxillary first molar tipping was close to
the data published by Nur et al (19) with the
same system (3.7+3.0°). The vector of the
distalizing force was located close to the
center of the resistance of the maxillary first
molars and thus we believe that the amount
of the maxillary molar inclination with ZGA
was less than previously published data.

In the present study, no significant
changes in skeletal and soft tissue
measurements were observed and this
finding was supported by Kinzinger et al (16),
Nur et al. (19) and Oberti et al. (20).

Relapse of molar distalization was
commonly seen as the molars are usually
used as anchorage during distalization and
retraction of the premolars and incisors and
thus it has been recommended that the
maxillary molars should not be used for
distalization and retraction of the premolar
teeth (22). By using the ZGA system, the
molars are never required for the anchorage
during the retraction of the premolars and
anterior teeth. In addition, maxillary central
incisors were retruded (-1.4+1.2) and overjet
was decreased (-0.4+0.3) after distalization,
showing that there was no anchorage loss by
using the ZGA
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Zygoma-gear apareyi ile Molar Distalizasyonu

Maxillary molar distalization with Zygoma-gear appliance

SONUC

Bitiin hastalarda maksiller molar digler
Simif | molar iliski elde edilecek sekilde
distalize edilmiglerdir ve molar diglerin distal
hareket orani ankraj kaybi olmaksizin aylik
0,5 mm’dir. Maksiller Gciincti molar disler,
7,5+5,5° (p< 0,01) distal tipping ile 1,0+0,9
mm (p< 0,05) distale hareket etmislerdir.

CONCLUSION

The maxillary molar teeth were distalized
into a Class | relationship in all patients and
the rate for the distal movement of the molar
teeth was 0.84 mm per month without
anchorage loss. Maxillary third molars moved
distally 1.0£0.9 mm (p< 0.05), with a distal
tipping of -7.5+5.5° (p< 0.01).
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