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Modifiye Nance Aygiti Destekli Kompakt RPE Vidasi
Kullanilarak Yapilan Ust Biiyiik Az1 Distalizasyonu’nun
Sefalometrik incelenmesi

Cephalometric Evaluation of Molar Distalization by a
Compact RPE Screw Combined with a
Modified Nance Appliance

OZET

Calismamizin amaci yeni bir agiz ici st biyuk
azi distalizasyon aygitinin etki ve sonuclarinin
degerlendirilmesidir. Calisma grubumuzu Sinif Il
dissel malokluzyona sahip 1 erkek 7 kiz olmak
tzere; toplam 8 birey olusturmustur. Bireylerin
yas ortalamasi 14,1 dir. Buyuk azi distalizasyo-
nu, kompakt bir R.P.E. vidasinin sag ve/veya sol
buytik azi dislerle kiiclik az1 disler arasina me-
zio-distal yonde ve birbirinden bagimsiz olarak
yerlestirilmesi ve aralikli kuvvet uygulanmasi
esasina dayanan bir mekanik ile saglanmaya ca-
lisilmistir. Biyiik azi distalizasyonu sonrasi pe-
kistirme icin, aygit pasif olarak 3 ay agizda bira-
kilmistir. Calismanin sonuclari, bireylerden dis-
talizasyon oncesinde ve distalizasyon sonrasin-
da alinan lateral sefalometrik filmler incelenerek
elde edilmistir. Buna gore; Ust birinci biiyiik az
disler ortalama 2,68 mm distal yonde hareket et-
mis ve 2,62° distal egilme gostermislerdir. Ust
santral kesici disler ortalama 2,5 mm 6ne dogru
hareket etmis ve ortalama 4,9°labial yonde egil-
me gostermigslerdir. Alt keser diglerin alt gene
dizlemiyle yaptigi agida 1,09° artis, alt birinci
buyik azi dislerde T mm uzama tespit edilmis-
tir. Overjet artisi ortalama 1,3 mm bulunmustur.
Calisma sonucunda istatistiksel olarak anlamli
herhangi bir iskeletsel degisiklik saptanmamustir.
(Ttrk Ortodonti Dergisi 2005;18:27-37)

Anahtar Kelimeler: Distalizasyon, Kompakt RPE
vidasi, Aralikli kuvvet

SUMMARY

The aim of this study is to evaluate the effects
and results of a newly designed intra-oral
molar distalization device. The study involves
8 (1 male and 7 females) patients with class Il
dental relationship. The mean age of the
patients was 14.1. Molar distalization was
achieved by intermittent forces, where the
compact RPE screw is placed in mesiodistal
direction between molars and premolars. After
the completion of distalization, the appliance
was kept in mouth passively for 3 months for
retention purpose. Patients were instructed to
turn the screw 1 time a week (meaning 1/4
turn each week) and activation continued until
super class one dental relationship was
achieved. The status will be retained with the
same screw, kept in position, for
approximately 3 months. Lateral
cephalometric radiographs were taken at the
day of insertion of the device (before opening
the screw), and at the end of treatment. Tracing
of these radiographs gave us a detailed view of
the result of our study and the effectiveness of
the new device. The significant changes
achieved were as follows: The upper first
molars were distalized in an average of 2.68
mm, tipped 2.62° distally. The upper central
incisors were proclined by an average of 2.5
mm and tipped 4.9° labially. IMPA increased
1.09°, the lower molars extruded Tmm, and
overjet increased 1,3mm. On the other hand,
there were no significant skeletal changes.
(Turkish | Orthod 2005;18:27-37)
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GiRisS

Sinif 1 digsel bozukluklar toplumda en ¢ok
rastlanan malokluzyonlar arasinda yer almak-
tadir. Bu malokluzyonlar cenelerin 6n-arka
yondeki iskeletsel bozukluklarinin bir sonucu
olabildigi gibi, normal iskeletsel cene iliskisi-
ne sahip bireylerde de gozikebilir. Bu tiir bir
malokluzyonun tedavisi, dogru yapilmis bir
klinik ve radyolojik tani ve dogru uygulanmis
bir tedavi planlamasiyla kolaylikla yapilabilir.
Tedavi planlamasinda, dissel Sinif Il malokluz-
yonun kaynaginin cok iyi tespit edilmesi gere-
kir. Cunkau iskeletsel Sinif 1l kaynakh digsel Si-
nif Il olgularin tedavileri ile iskeletsel Sinif |
digsel Sinif Il olgularin tedavi planlamalarinin
birbirinden farkl oldugu g6z 6niinde bulun-
durulmalidir.(1) Bireyin Sinif | iskeletsel yapi-
ya sahip olmasina ragmen Sinif Il digsel ma-
lokluzyonunun bulunmasinin nedenleri ara-
sinda; erken sut disi kaybi, mezial-distal st
disi curtkleri ya da st cenede dogumsal dis
eksiklikleri bulunmasi sonucu st birinci bu-
yuk azi dislerin meziale hareket etmesi sayila-
bilir. Bu tir malokluzyonlarin tedavisi icin, ya
buyuk azi dislerin, gergekte olmalari gereken
yere hareket ettirilmesi (distalizasyon), ya da
kigtk azi dislerden birinin cekilmesi gerek-
mektedir. Ancak son yillarda cekimli ortodon-
tik tedavi yontemlerine yonelim azalirken, ce-
kimsiz tedavilerle ilgili bircok yeni mekanik
tanitilmaktadir.

Ust birinci biiyiik azi dislerin distalizasyo-
nu icin kullanilan mekanikler temel olarak
hasta uyumuna gereksinim duyulanlar ve has-
ta uyumundan bagimsiz olanlar olarak ikiye
ayrilabilir:

1. Hasta uyumu gerektiren mekanikler ara-
sinda headgearlar, Sinif 1l elastik destekli dista-
lizasyon teknikleri (2), Wilson 3D Maxillary
Bimetrik ark sistemi ve hareketli distalizasyon
apareyleri (3) sayilabilir.

2. Hasta uyumu gerektirmeyen mekanikler
arasinda ise "Pendulum" aygiti (4,5), sabit pis-
tonlu aparey (6), miknatislar (7), sikistirtlmig
celik ya da Ni-Ti yaylar, "distal jet" aygiti (8,9)
"Jones Jig" aygiti (10), IBMD (11), "Keles Slider"
(12), ve distal yonli hyrax vidasi sayilabi-
lir.(13)

Buyuk azi distalizasyonunda istenilen hare-
ket tipi, dislerin en az ankraj kaybiyla, paralel
olarak hareket etmesidir (10). Bir disin paralel
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INTRODUCTION

The prevalence of Class Il dental
malocclusion is high in most regions of the
world. This malocclusion is associated most
often with an anteroposterior skeletal jaw
discrepancy, associated with mandibular
deficiency, maxillary excess or both.
Although less common, a class Il dental
malocclusion may be present in association
with a normal skeletal jaw relationship.

The successful
malocclusions relies on accurate diagnosis
leading to a precisely sequenced treatment
plan. A good assessment of skeletal or
dentoalveolar imbalance can only be made
through  clinical and cephalometric
examination since the treatment of dental
Class 1 with
discrepancies are different from the treatment
of dental Class Il malocclusions with
skeletally Class | patients(1).

The reasons for having a dental Class Il
malocclusion although the patient has a
skeletal relationship can be
summarized as ; the mesial movement of
upper first molars due to early extraction of
primary molars, mesio-distal caries of
primary teeth, and congenitally missing teeth
of the upper jaw. These cases can be treated
either by the extraction of one of the
premolars or the distalization of the molars
back to their anatomic places. However,
lately, tendency towards extraction treatment
has decreased, and brand new mechanics
concerning distalization, to be used in non-
extraction treatments are being introduced.

Basically, the mechanics used for
distalization can be categorized to patient-
compliant and non-patient compliant
appliances.

1- The mechanics which need patient
cooperation are ; headgears, Class Il elastics
(2), Wilson 3-D bimetric arch system and
removable distalization appliances(3),

2- The mechanics which do not need
patient cooperation are ; pendulum
appliance (4,5), Fixed piston appliance (6),
repelling magnets (7), compressed SS or Ni-Ti
springs, distal jet appliance (8,9), Jones jig
appliance (10), IBMD(11), Keles Slider(12)
and mesio-distal hyrax screw(13).

correction of such

malocclusions skeletal

class |
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Keles ve Sayinsu (11) yaptiklari ¢alismada,
IBMD ile paralel biyitik azi distalizasyonu
saglamayi ve hasta uyum faktoriinii ortadan
kaldirmayi hedeflemisler ve sonuc olarak te-
davi zamanini kisaltip tedavi etkinligini arttir-
mak istemislerdir. Bunun icin yeni gelistirdik-
leri agiz ici distalizasyon aygitini kullanmiglar
ve sonug olarak hasta uyumuna ve headgear
kullanimina ihtiyag duymadan paralel biyuk
azi distalizasyonu elde ettiklerini belirtmisler-
dir. Keles (12) tarafindan daha sonra yapilan
bir calismada, paralel buiyiik azi - distalizasyo-
nu saglamak amaciyla kuvvet uygulama nok-
tasi, palatal bolgede, buyiik azi diglerin rezis-
tans merkezi hizasina indirilmistir. Bu nokta-
dan Nikel Titanyum yaylarla biyuk azi dislere
uygulanan 200 g distal yonli kuvvet ile para-
lel distalizasyon saglanmustir. Ust kesici disler-
de az miktarda 6ne devrilme gozlenmistir.
Nance aygiti ile yapilan 2 aylik pekistirme do-
neminde ise kiicuk azi digler transseptal fibril-
ler yardimi ile distal yonde hareket etmislerdir.
Mowafi'nin 2000 yilinda yaptigi tez ¢alisma-
sinda (13), hyrax vidasi mesio-distal yonde
yerlestirerek buyiik azi distalizasyonu yapil-
mis, ankraj Unitesi olarak lip bumper kullanil-
mis ve bunun sefalometrik sonuglarini ince-
lenmistir. Paralel hareket saglamak amaci ile
Hyrax vidasi blytik azi dislerin rezistans mer-
kezi hizasinda yerlestirilmistir. Calisma sonu-
cunda istatistiksel olarak anlamli bir iskeletsel
degisiklik gozlenmemistir. Bununla beraber
tst birinci buytk azi disler ortalama 4.17 mm
distal yonde hareket etmis ve 4,61° derece
distal yonlu egilme gostermis ve 1.11 mm go-
miilmaslerdir. Ust santral keserler ise ortalama
1.72 mm 6ne hareket etmisler ve 5.89° labial
egilme gostermislerdir. Ust ikinci kiiciik azi
disler ise ortalama 4.17 mm mezial yonde ha-
reket ederken, herhangi bir egilme gosterme-
mislerdir. Literatiirde aralikh kuvvet uygula-
yan agiz ici distalizasyon aygitlariyla yapilan
calisma sayisinin az oldugu gorilmistar. Bu
tip distalizasyon mekaniklerinin bazi deza-
vantajlarini ortadan kaldirmak amaciyla yapti-
gimiz bu calismada; aralikh kuvvet uygulayan
vidalar kullanarak olusturulan yeni bir distali-
zasyon aygiti ile Ust birinci blyuk azi diglerin,
daha az ankraj kaybiyla, paralel olarak distal
yonde hareket ettirilmesi hedeflenmistir.

4

anchorage lost (10). The forces should pass
towards the center of resistance in order to
have parallel tooth movement. (14)

Keles and Sayinsu (11 ), have done a study
in which their objectives were to achieve
bodily molar distalization, eliminate the need
for patient cooperation and finally minimize
the treatment period and maximize the
treatment efficiency. They used a newly
designed intraoral distalization appliance
and reported that they achieved parallel
distalization of molars eliminating the need
for patient cooperation.

Later on, Keles (12) has done a study to
achieve parallel molar distalization. To
achieve bodily distal movement, the point of
distal force application was carried toward
the center of resistance of the maxillary first
molar on the palatal side. Nickel titanium
coil springs were used, and 200 g of distal
force was applied to the Class Il first molars.
There was minimal anchorage loss on
premolars and little incisor proclination;
however, during the 2-month stabilization
period with the Nance button, the premolars
drifted distally with the help of transeptal
fibers.

In a thesis study in 2000, Mowafi (13) has
done a cephalometric evaluation of molar
distalization by hyrax screw, used in
conjunction with a lip bumper as an
anchorage unit. The type of the force was
intermittent. The adjusted
according to the level of the first molars
center of resistance in order to achieve bodily

screw was

movement. Their cephalometric analysis
showed that there were no significant skeletal
changes. The significant changes achieved
were as follows: The upper first molars were
distalized in an average of 4.17 mm, tipped
4.61° distally and intruded by 1.11T mm. The
upper central incisors were proclined by an
average of 1.72 mm and tipped 5.89°
labially. The upper second premolars moved
mesially by an average of 4.17 mm with no
noticeable tipping or extrusion.

The number of the studies in the literature
involving with
intermittent forces is not more than a few.
That” why in this study, we fabricated a new
appliance, using screws with interrupted

intraoral  distalization



IODFYE y 29/1/08 15:53

Sekil 1:

A) Ust birinci buyiik azi bantlarinin
modele taginmig goriintist B) Vida
eksenlerinin okluzyon ¢izgisine
paralel olarak yerlestirilmesi C) Vida
kollarinin mum blok rehberliginde
bikilmesi D) Vida kollarinin bantlara
lehimlenmesi E) Akrilik 1sirma
diizlemi yapilmis aygitin okluzal
goriinttisti F) Distalizasyon yoniiniin
model tizerinde kontrolii.

Figure 1:

A) The occlusal view of the model
with molar bands B) Parallelism of
the screw axis to the occlusal plane
and occlusal line C) Bending of the
anterior arms D) Welding of the
screw arms to the molar bands E) The
appliance with anterior bite plane F)
Distalization vector on the model.
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8 birey (1 erkek, 7 kiz) dahil edilmistir. Birey-
ler agsagidaki kriterlere gore segilmislerdir:

1. iskeletsel Sinif 1 iliski,

2. Sinif 1l buyuk azi iligkisi,

3. Birinci ve ikinci kiictk azi dislerin, birin-
ci ve ikinci buytk azi dislerin agizda bulun-
masi,

4. Az ya da orta siddette st keser caprasik-
lig1 bulunmasi,

5. Alt keser bolgede caprasiklik olmamasi
ya da ¢ok az olmasi,

6. Agiz hijyeninin iyi olmasi.

Baslangicta hastalarin ayrintili anamnezi,
algi modelleri, lateral sefalometrik rontgen
filmleri, agiz ici ve agiz disi fotograflar alin-
mistir.

AYGITIN YAPIMI ve

UYGULANMASI

ilk olarak hastalarin birinci biiyiik azi ve bi-
rinci ktiglik azi diglerine bantlar yerlestirilmis
ve aljinat ile 6lctleri alinmig, sonra bantlar 6l-
cliye taginarak calisma modelleri elde edil-
mistir (Fig 1A). Ormco firmasi tarafindan tre-
tilmis olan kompakt vidalar (Ormco Co. CA/
USA) bu calisma modelleri tizerine, sag ve sol
dislere ayri ayri mesio-distal yonde kuvvet uy-
gulayacak sekilde uyumlanarak yerlestirilmis-
tir. Vida kollarinin bikimu sirasinda:

1. Yatay dizlemden bakildiginda vidanin
ekseninin okluzal diizleme paralel olmasina,

2. Okluzalden bakildiginda vidanin ekseni-
nin okluzyon gizgisine paralel olmasina, (Fig
1B)

3. Vidanin damak bolgesinde birinci buytik

Al Masry, Alcan, Ceylanoglu

tipping with least anchorage loss and to
minimize patient cooperation and treatment
time.

MATERIALS and METHOD

This study involved 8 patients (1 male and
7 female); their average age was 14.1 years.
Patients were selected according to the
following criteria.

1. Skeletal Class I relationship

2. Class Il molar relationship.

3. The upper premolars, first molars and
the second molars should be present.

4. Mild to moderate upper anterior
crowding.

5. Well-aligned lower arch with minimal
or no crowding.

6. Good oral hygiene.

All the records were taken including
medical history of the patient, clinical
study  models, lateral
cephalometric X-rays and photographs.

examination,

APPLIANCE DESIGN and

APPLICATION

Preformed bands were seated on the
upper first permanent molars and first
premolars and an alginate impression was
taken to produce a construction model.
When the stone model was set (Fig 1A) then
the next step is adjusting the compact screw
(Ormco co. CA/USA) to the bands in a
manner that they will apply mesiodistal
force to the left and right teeth separately.
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azi disin rezistans merkeziyle ayni yatay diiz-
lemde konumlanmasina dikkat edilmistir.

4. Daha iyi hijyen saglanabilmesi amaciyla
vidalarin yumusak dokudan bir miktar uzak
olacak sekilde buikiilmesine dikkat edilmistir.
Bunun icin 6ncelikle vida gévdesinin yerlesti-
rildigi bolgeye 2 mm kalinhginda bir mum
blok ile tespit edilmis ve bikimler bu mum
blok tizerinde yapilmistir.(Fig 1C)

5. Vidanin 6n kolu, kiictik azi digsin bandi-
na adapte edildikten sonra 6ne uzatilarak da-
magin rugalar bolgesinde sonlandirilmistir.

Vidalarin kurallara uygun olarak bikilmesi
ve yerlestirilmesinden sonra, vida kollar bu-
yuk ve kictk azi diglerin bantlarina lehimlen-
mistir (Fig 1D). Bu islemi takiben, birinci bi-
yuk azilar bolgesinde diskluzyon gerceklestir-
mek amaciyla damagin 6n bolgesine, akrilik-
ten 1sirma diizlemi hazirlanmustir. (Fig 1E, 2B).
Bu asamada sag ve sol vidalarin mezial kolla-
rinin akrilik bolimun iginde kalmasina dikkat
edilmistir. Boylece sag ve sol vidalar ve modi-
fiye Nance aygiti tek bir tnite haline getiril-
mistir (Fig 1E). Arka bolgede diskluzyon olus-
turma nedeni, bu bolgedeki interdijitasyonu
engelleyerek distalizasyon hareketini kolay-
lagtirmak ve derin kapanisli bireylerde, bu de-
rin kapanisin dizelmesine katki saglamaktir
(Fig 2 A, B, C). Hazirlanan distalizasyon aygi-
tiisikla polimerize olan cam iyonomer siman
(Unitek Co. Monrovia, CA, ABD) kullanilarak
hasta agzina uygulanmistir. Hastalar ve ailele-
ri tedavi planlamasi ve tedaviden beklenenler

4

The compact screw was adjusted according
to the level of the first molars’ center of
resistance. Attention was paid to:

1) Parallelism of the screw axis to the
occlusal plane relative to the horizontal
plane

2) Parallelism of the screw axis to the
occlusal plane relative to the occlusal line
(Fig 1B)

3) Alignment of the screw as if the force
vector would pass towards the center of
resistance of upper first molars.

4) For a better oral hygiene, extra care was
taken for bending the arms of the screw away
from the tissue. 2 mm thick wax block was
placed on the palate where the screw should
be placed and the screw was bended

Sekil 2:

A) Aygit uygulanmadan 6nceki agiz igi
sag gorunti B) Aygit uygulandiktan
sonraki agiz igi sag gorunti

C) Distalizasyon sonrasi agiz igi sag
goriinti D) Aygit uygulanmadan
onceki agiz ici okluzal gortntu

E) Aygit uygulandiktan sonraki agiz ici
okluzal goriintii F) Distalizasyon
sonrasi agiz i¢i okluzal goruntu.

Figure 2:

A) Right intraoral view before the
insertion of the appliance B) Right
intraoral view after the insertion of the
appliance C) Right intraoral view after
distalization D) Occlusal view before
the insertion of the appliance E)
Occlusal view after the insertion of
the appliance F) Occlusal view after
distalization.

Sekil 3: Kartezyen koordinat
sistemine gore kullanilan
dizlemler.

Figure 3: The planes of the
Cartesian coordinate system.
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lenmis ve distalizasyon islemi bitene kadar 3
haftada bir kez randevu verilmistir. Ust birinci
buyuk azi disler, digsel sinif I iliskiye geldikle-
ri zaman, vidalarin aktivasyonu sonlandiril-
mustir. Distalizasyon islemi bittikten sonra ka-
yitlar tekrarlanmis ve kiiciik azi diglerin bant-
lari aygittan ayrilarak, transseptal fibriller yar-
dimiyla distal hareket yapabilmeleri icin ser-
best birakilmiglardir. Aygit bu bicimiyle pekis-
tirme amaciyla 3 ay daha agizda tutulmustur.
Calismamizin sonuglarini, distalizasyon
oncesi ve sonrasinda elde edilen lateral sefa-
lometrik rontgen filmlerinin incelenmesi ve
degerlendirilmesi olusturmaktadir. Calismada
12 sefalometrik nokta kullanilmistir. Digsel de-
gerlendirmeler icin 4 acisal, 8 lineer paramet-
re, iskeletsel degerlendirmeler icin ise 6 aci-
sal, 2 lineer parametre kullaniimistir. Sefalo-
metrik 6lcimlerde kartezyen koordinat siste-
mi kullanilmis (Fig 3) ve 6lctimler Tablo 1 ve
Tablo 2’de gosterilmistir. Biiytk azi dislerin re-
ferans duzlemine olan uzakliklarinin 6lci-
miinde, buyik azi dislerine yerlestirilmis olan
bandlarin sefalometrik filmde goriinen mezial
¢izgisinin orta noktasi rehber alinmistir. Daha
sonra sag ve sol biiytik azi dislerin hesaplanan
uzakhklarinin ortalamalar alinmigtir. Blytik
azi dislerin egiminin olc¢iilmesinde ise, vida-
nin biyuk azi diglerin bantlarina lehimlenen
dikey kollari rehber alinarak olctilmistir. Ca-
lismadaki tim sefalometrik rontgen cizimleri
ayni arastirmaci tarafindan yapilmistir. Calis-
mada elde edilen veriler Wilcoxon Sign Rank
testi kullanilarak degerlendirilmistir. Her bir
parametre icin ortalama, standart sapma,
maksimum, minimum degerler ve p degerleri
hesaplanmisti. Metot hatasi igin Dahlberg
yontemi kullanilmis, 8 sefalometrik film tekrar
cizilerek hata oranlari saptanmistir. Buna go-
re; acisal 6lctimlerde 0.65° , dogrusal 6lgtim-
lerde ise 0.36 mm hata orani bulunmustur.

BULGULAR

Distalizasyon oncesi ve sonrasi iskeletsel
sefalometrik degisiklikler:

Aktif distalizasyon donemindeki iskeletsel
degisikliklere bakildiginda SNA agisi 0.1°,
ANB acisi 0.12°, FH-NA acisi 0.68°, SN-PP
agist 0.06° azalma gostermisler, SNB acisi ise
0.06° artis gostermis ve bu degisiklikler istatis-
tiksel olarak anlamsiz bulunmustur. Buna kar-
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referring this wax block (Fig 1C).

5) After the adaptation to the premolar
bend, the anterior arm of the screw was
extended to the rugae of the palate (Fig 1C)

After adjustment was completed, the arms
were soldered to the lingual surfaces of the
bands. (Fig 1D) After that, an anterior bite
plane was constructed to achieve a posterior
disclusion. The mesial arms of the screw
were covered by the acrylic of the anterior
bite plane (Fig 1E, 2B). In this manner, the
right and left screws and the modified Nance
appliance were gathered as one unit (Fig 1E).
The purpose of creating an anterior bite plane
was to disocclude the posterior teeth, in
order to ease their movement and enhance
molar distalization, and correct the anterior
deep bite, if present (Fig 2a, 2B, 2C). The
appliance was inserted by using light cure
glass ionomer cement (Unitek Co. Monrovia
CA/USA).

Patients and their parents were informed
about the treatment plan and what is
expected from it. The patients
instructed to open the screw once a week,
where each turn counts for 0.25mm (Fig 5.7).
Appointments were given every 3 weeks
from the beginning of opening till the end of
distalization. Activations were finished when
the upper
relationship. At the end of the distalization
procedure, another set of records were taken
and the premolar bands were separated from
the appliance in order to achieve free distal
movement with the help of transseptal fibers.
The appliance was kept in the mouth for 3
months without any activation.

The study was carried on Lateral
Cephalometric X-ray films, which were taken
before and right after distalization. 12
cephalometric points, 4 angular and 8 linear
parameters for dental evaluations and 6
angular and 2 linear parameters for skeletal
evaluations were used. In cephalometric
measurements, Cartesian coordinate system
was used (Fig 3) and measurements are
shown in Table 1 and Table 2. The distance
between upper molars and the reference
lines was measured from the midpoint of the
mesial line of molar bands seen in the
cephalometric film. Then the mean values for

were

molars reached Class |
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A ARV (Vertical Line) uzunlugu 0.44 mm,
azalirken A A RH (Constructed Frankfurt Hori-
zontal) uzunlugu 0.31 mm artmis ve bu degi-
siklikler de istatistiksel olarak anlamsiz bulun-
mustur.

Distalizasyon 6ncesi ve sonrasi dissel sefa-

measuring the inclination of  the vertical
arms of the screws.

The data were evaluated using Wilcoxon
Sign rank test. For every parameter, average,
standard deviation, maximum, minimum

value and p value are calculated. For the
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AN L'z 13z T 1.3 ez w23 Table I: Evaluation of skeletal changes
. . before and after distalization.
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lometrik degisiklikler:

Aktif distalizasyon donemindeki dissel de-
gisikliklere bakildiginda; UI-SN agisi 4.9°, Ul-
RH acisi 5.03°, IMPA acisi 2.09° artis gosterir-
ken, U6-RH agisi 2.62° azalma gostermis ve
bu acisal degisiklikler istatistiksel olarak an-
lamli bulunmustur. Lineer parametrelerde ise
UI_RV uzunlugu 2.5 mm, L6_MP uzunlugu
Tmm ve ortalama overjet miktari 1.25 mm ar-
tis gosterirken, U6_RV uzunlugu 2.68 mm,

U6_RH uzunlugu 0.06 mm ve L1_MP uzunlu-

Method error Dahlberg formula was used
and 8 cephalometric films were traced again.
According to this, 0,65° method error in
angular measurements and 0,36mm method
error in linear measurements were found.

RESULTS

Skeletal ~changes in the
cephalometric films, after distalization.

The skeletal changes are; SNA angle
decreased 0.1°, ANB angle decreased 0.12°,

|ateral
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tur. Bunlarin yaninda UI_RH uzunlugu, 0.25
mm artig, ortalama overbite miktari ise 0.68
mm azalma gostermis, ancak bu degisiklikler
istatistiksel olarak anlamsiz bulunmustur.

Sonuglara bakildiginda distalizasyonun is-
keletsel yapilarda anlamli bir degisiklige se-
bep olmadig goriilmektedir (Tablo 1). Dissel
yapilarda olusan anlamli ve anlamsiz degisik-
likler ise Tablo 2 de gosterilmistir.

TARTISMA

Ust birinci biyiik azi distalizasyonu konu-
sunda literatirde pek ¢ok ¢alisma bulunmak-
tadir. Bu calismalara bakildiginda, distalizas-
yon isleminin yan etkilerinin de bulundugu ve
en cok karsilasilan yan etkilerin baginda ank-
raj bolgesi olan st keser dis bolgesinin 6ne
dogru hareketinin geldigi anlasilmaktadir.
Agizdisi kuvvet veya implant destekli sabit
ankraj kullanilmadigr stirece, Ust buyik azi
distalizasyonu sirasinda st keser dislerin ileri
itiminin olusmadig bir agiz ici distalizasyon
yonteminin bulunmadigi gorilmektedir (7,
13, 15, 16, 17, 18, 19). Ozellikle tst birinci
buytk azi diglerin paralel olarak distalizasyo-
nunu amagclayan aygitlarda, keser bolgedeki
ankraj kayiplarinin daha fazla olustugu dikkat
cekmektedir. Bu ylizden bircok arastirmaci,
paralel hareket saglarken ankraj kaybini azal-
tacak kuvvet sistemleri tizerinde calismalar
yapmiglardir (11, 12) . Bu g¢alismada da ayni
amagla, farkh bir kuvvet tipi uygulayan yeni
bir distalizasyon aygiti tasarlanmig ve biiyik
azi dislerin paralel olarak distalizasyonu sag-
lanirken ankraj tinitesi olan st kesici dis bol-
gesinde ankraj kaybinin minimum dizeyde
olusmasi hedeflenmistir.

Calismamizin sonuglarina bakildiginda, tist
keser dislerde olusan degisikliklerle ilgili bul-
gularin, literattirdeki diger distalizasyon calis-
malariyla benzerlik gosterdigi gortilmektedir.
UI-SN agisi Ust keser diglerin ileri itimini ifade
eden 4.9 derecelik anlamli bir artis gostermis-
tir. Bu hareket distal yonlt kuvvetlerin ankraj
inite olan Ust keser disler tizerinde olusturdu-
gu aksi yonltu kuvvetlerden kaynaklanmakta-
dir. UI-RH agisinda goriilen 5.03 derecelik an-
lamli artis da keser ileri itimini ifade etmekte
ve ayni bulgular desteklemektedir. Ust keser
diglerin ileri itimini gosteren diger bir bulgu da
UI_RV uzunlugunun anlamli olarak 2.5 mm

Al Masry, Alcan, Ceylanoglu

0.06° and these changes are found to be
insignificant. However, SN-MP angle
increased 0.75° and this change was found to
be significant.

A N RV (Vertical Line) distance decreased
0.44 mm, while A A~ RH (Constructed
Frankfurt Horizontal) distance increased 0.31
mm and these changes were found to be
insignificant. (Table 1)

Pre and post treatment dental changes in
the lateral cephalometric films, before and
after distalization.

The dental changes are; UI-SN angle
increased 4.9°, UI-RH angle increased 5.03°,
IMPA increased 2.09° while, U6-RH angle
decreased 2.62° and these changes found to
be significant. Linear changes are; UI_RV
distance increased 2.5 mm, L6_MP distance
increased Tmm and mean overjet increased
1.25 mm while, U6_RV distance decreased
2.68 mm, U6_RH distance decreased 0.06
mm and L1_MP distance decreased 0.12 mm
and these changes were found to be
significant. On the other hand, UI_RH
distance increased 0.25 mm, mean overbite
decreased 0.68 mm but these changes were
found to be insignificant. (Table 2)

DISCUSSION

Since considerable data have been
published on many distalization devices,
they all had side effects. The major side effect
seems to be the forward movement of the
anchor followed by the forward
movement of the incisor segment. Our
findings about the incisors proclination are
supported by the literature, as there is no
intraoral distalization method avoiding

unit,

proclination of the incisors except the usage
of implants or extra oral forces (7, 13, 15, 16,
17,18, and 19). Especially the parallel distal
movements of upper first molars need more
anchorage. That's why a lot of researchers
work on new force systems to achieve
parallel distalization with less anchorage loss
(11, 12). So we performed this study on a new
distalization device where we were aiming to
achieve bodily distal movement of molars
without tipping, control the anchorage unit,
reduce patient cooperation and minimize the
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¢imi olan U6 A RV uzunlugu 2.68 mm’lik
anlamli bir degisiklik gostermistir. Bu bulgu
st birinci buyuk azi dislerin ortalama 2.68
mm distal yonde hareket ettigini gostermekte-
dir. Distalizasyon hizi ayda 0.5 mm olarak be-
lirlenmistir. Gianelly ve arkadaslari (20) yap-
tiklari calismada, miknatislarla yapilan distali-
zasyon hizinin ayda 0.75- T mm kadar oldu-
gunu belirtmislerdir. Ayni arastirmacilarin
yaptigi baska bir calismada ise stiper elastik
yaylar, Ni-Ti teller ve Sinif 1l elastikler kullani-
larak ve Nance aygiti ile ankraj destegi sagla-
narak yapilan distalizasyon hizinin ayda
1-1.5 mm oldugu belirtilmistir. Muse ve
ark.(21) Wilson hizli molar distalizasyonu ile
ayda 0.56 mm hareket elde edebildiklerini be-
lirtmiglerdir. Reiner ise (23) modifiye Nance
aygiti ile yapilan cift tarafli biyik azi distali-
zasyonunda haftada 0.19 mm hareket elde et-
tigini bildirmistir.

Kuvvet sistemi acisindan bizim calismami-
za en yakin calisma Mowafi'nin (13) yaptigi,
lip bumper destekli, mesio-distal yonde yer-
lestirilmis hyrax vidasi ile elde edilen distali-
zasyonun sefalometrik sonuclarinin inceleme-
sidir. Bu ¢alisma sonucunda st birinci buytk
azi diglerin ortalama 4.17 mm distalize oldu-
gu ve aylik distalizasyon hizinin da 0.93 mm
oldugu belirtilmistir. Buna karsihk ankraj bol-
gesi olan kesici dislerde ortalama 1.17 mm
one hareket gozlenmistir. Bizim ¢alismamizda
ise 2,68 mm distalizasyona karsilik, keser bol-
gede 2,5 mm ankraj kaybi gézlenmistir. Bu so-
nuclara bakildiginda 6n bolge ankrajini kuv-
vetlendirmek amaci ile kullanilan lip bumper’
in bizim kullandigimiz modifiye Nance aygiti-
na oranla daha etkin oldugu ortaya ¢ikmakta-
dir. Ancak lip bumper aygiti hasta uyumu ge-
rektirdiginden, hasta uyumsuzlugu durumun-
da ankraj kaybinin daha da siddetli olabilece-
gi goz onunde bulundurulmalidir. Mowafi’nin
kullandigi vida sistemi, calismamizda kullan-
digimiz vida sisteminde oldugu gibi aralikli
kuvvet uygulayan bir sistemdir. Ancak kullani-
lan hyrax vidasi, bizim galismamizda kullani-
lan kompakt vidalara gore daha biyik ol-
dugundan damakta fazla yer kaplamakta ve
hasta konforunu olumsuz yonde etkilemek-
tedir. Hyrax vidasinin baska bir dezavantaji
ise sag ve sol buytik azi diglere tek bir vidanin
kollari ile baglaniyor olmasi ve bu ytizden

4

showed a significant increase of 4.9, which
is presenting the proclination of the upper
incisors. This movement is due to the forces
exerted by the screw during the molar
distalization on the reversed side, which was
affecting the anchorage unit. UI-RH angle
showed a significant increase of 5.03¢, also
presenting the upper incisors proclination
and supporting the findings related to UI-SN
angle. UI_RV distance showed a significant
increase of 2.5 mm and this is the distance
between the vertical reference and the tip of
the upper incisors. This result is also
supporting the proclination of the upper
incisors as we discussed in the earlier two
measurements.

U6 A RV distance showed a significant
decrease of 2.68 mm, and that is the amount
of distalization measured between the corner
of the band on the upper first molars and the
vertical reference, this finding is showing that
the appliance was able to cause a significant
amount of distalization of the upper first
molars. The amount of molar distalization in
our study was 2.68 mm in average, and the
rate of the molar movement in our study was
0.5mm per month. Gianelly et al. (20) stated
that the rate of molar movement in patients
with second molars using magnets is usually
0.75-1 mm per month. In another study;
Gianelly et al. stated that NiTi and
superelastic coils with a Nance button and
most preferably Class Il elastics can distalize
the molars 1-1.5 mm per month. Muse et al.
(21) reported that; with Wilson rapid molar
distalization 0.56 mm of distalization could
be achieved per month. Reiner (22) has done
a study with modified Nance appliance for
unilateral molar distalization and found a
mean of 0.19mm molar distalization per
week. Mowafi (13) has done a thesis about
cephalometric
distalization by converted hyrax screw used
in conjunction with a lip bumper. Their
results showed that the upper molars
distalized 4,177mm and amount of
distalization was 0.93 mm per month. The
anchorage loss on the incisor region was
1.17 mm. In our study we gained 2.68 mm
distalization while we were loosing 2.5 mm
anchorage. This shows that lip bumper is

evaluation of molar
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gereken intermolar mesafenin distalizasyon
sirasinda sabit kalmasina, dolayisiyla alt gene
kavsine gore goreceli olarak daralmasina
sebep olmaktadir. Bizim calismamizda ise,
sag ve sol buyik azi dislerine baglanan kom-
pakt vidalar birbirinden bagimsiz olduklarin-
dan, yonleri t¢ boyutlu olarak ayarlanabilir,
bu sayede distalizasyon sirasinda diglerin is-
tenilen yone hareketi saglanabilmektedir (Fig
1F). Bu durum ayni zamanda, sag ve sol dis-
lerin birbirinden farkli miktarlarda distalize
edilmesi icin de avantaj olusturmaktadir.

Kompakt vida oldukca saglam ve egilmeye
direncli bir yapidadir. Bu yiizden diglere ok-
luzal dizleme paralel ve rezistans merkezi
seviyesinden kuvvet uygulandiginda herhangi
bir egilme, uzama veya gomilme gercekles-
meden paralel distalizasyon hareketi olusmasi
beklenmistir. Calismamizin sonuglarina bakil-
diginda U6-RH agisinda 2.62 derecelik bir ar-
tis oldugu gorilmektedir. Bu artis Gst birinci
biytk azi diglerin distal yonde egildigini yani
beklendigi gibi paralel hareket olusmadigini
gostermektedir. Buna sebep olarak; anatomik
farkhliklar gosteren st birinci biyiik azi dis-
lerin rezistans merkezlerinin tespitinin tah-
mini olarak yapilmis olmasi gosterilebilir.
Diger bir sebebin ise; vida kollarinin buytik
azi diglerin bantlarina lehimlenmesi sirasinda
olusan fazla isidan dolayr egilmeye olan
direnclerini kaybetmesi oldugu dustintlmek-
tedir. Ayrica kompakt vidalarin belli bir miktar
acilmadan sonra serbestlesmeye basladigi tes-
pit edilmis, dislerdeki egilmede bu serbestles-
menin de katkisi bulundugu distintlmustar.
Bunlarin yaninda biyiik azi dislerde, dis-
talizasyon sonucunda herhangi bir anlamli
gomilme ya da uzama tespit edilmemistir.
Daha 6nce yapilan calismalarda da tst birin-
ci buyik azi diglerde distalizasyon sirasinda
distal yonli egilmeler olustugunu gormek-
teyiz. Mowafi'nin tez calismasinda, benzer
saglamhikta kollari olan bir vida kullanil-
masina ragmen Ust birinci buytk azi disler or-
talama 4,61° distal yonlt egilme gostermis ve
1.11 mm gomulmuglerdir (7, 8,13, 15,16, 17,
21, 22, 24, 25, 26, 27) .

SONUC
Bu calismanin sonucunda elde edilen bul-
gulara gore; Calisma grubumuzu olusturan

Al Masry, Alcan, Ceylanoglu

upper molars, like our force system but their
appliance compared to ours is more bulky in
the mouth so patient will feel less
comfortable. Also when we distalize the
molars they tend to go to a larger and wider
area (Fig 1F), in their appliance it is not
possible because it’s very rigid and it comes
as one unit connecting both the right and the
left side together, thus preventing the
freedom of movement of the molars while
they are moving distally. Also another
disadvantage of the appliance when we have
unilateral class Il molar relationship or we
don’t need the same amount of distalization
in both the right and the left side molars this
appliance is not suitable because its one unit
and moves symmetrically both in the right
and left side. It is well known that the
compact screw is a rigid appliance where the
teeth are supposed to be carried bodily
without any deflection. We placed the screw
being parallel to the occlusal plane in a
manner that it will open up a space between
the upper first molars and the first premolars
by distalizing the upper first molars. The
screw was placed deep in palate as we were
trying to get it closer to the upper first molar’s
center of resistance to assure a bodily
movement rather than tipping. Also the
orientation of the screw was made parallel
with the occlusal plane on each side, for we
don’t want any uncontrolled extrusion or
intrusion of the molars and the anchor unit.
U6-RH angle showed a significant decrease
of 2.62° presenting that we had distal tipping
of the molars, and that we didn’t achieve the
bodily movement of the molars that we were
requesting, and that might be due to the fact
that the point of force application was higher
than the center of resistance of the upper first
molars. Another reason could be the over
heating of the screw wires attached to the
bands of the upper first molars, thus creating
a dead wire effect causing less rigidity of the
attachment between the wire and the band,
or may be the roots of the molars couldn’t
follow the rate of the crown movement.
Studies in the literature support our findings.
(7,8,13,15,16, 17, 21, 23, 24, 25, 26)

CONCLUSION
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talize edilmislerdir. (Fig 2 C,F) Ancak distal
hareket sirasinda bir miktar distale egilme de
gozlenmistir. Bununla birlikte st keser digler-
de ileri itim gorilmus, overjet olusmus, yani
ankraj kaybr meydana gelmistir. Bu sonuglar,
literatiirdeki diger aygitlarla elde edilen
sonuglarla karsilastirildiginda, bazi dezavan-
tajlarin bu galismada da olustugu gorilmastar.
Buna ragmen Nance aygiti ile kombine edil-
mis kompakt vidali distalizasyon aygiti, st
birinci buytk azi dislerin distalizasyonunda
etkili bulunmustur.

4

until they reach Class | relationship (Fig 2C,
2F). But during distalization, the molar teeth
were tipped distally. The incisors also moved
mesially representing an anchorage loss.
According to these findings, this newly
designed distalization system has the same
side effects with most of the other
distalization systems in the literature.
However it is an effective appliance system
to distalize upper first molars.
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