241_mehmet 5/5/11 11:41 AM Page 241

&

ARASTIRMA / RESEARCH

Dis ve Minivida Destekli Yeni Bir Aparey ile Ust Molar
Distalizasyonu: Klinik Caligsma

Upper Molar Distalization with a New Tooth and
Miniscrew Supported Appliance: A Clinical Study

Yrd.Dog¢.Dr. Mehmet
BAYRAM
Yrd.Dog.Dr. Metin NUR

Karadeniz Teknik Univ.
Dishek. Fak. Ortodonti A. D.
Trabzon / Dept of
Orthodontics, Karadeniz
Technical Univ. Faculty of
Dentistry, Trabzon, Turkey

Yazigma adresi:
Corresponding Author:

Dr. Mehmet Bayram
Karadeniz Teknik Univ.
Dishek. Fak. Ortodonti A. D.
Trabzon 61080, Trabzon, Turkey
E-posta:
dtmehmetbayram@yahoo.com

Turkish Journal of Orthodontics 2010;23:241-255

241



241 mehmet

242

5/5/11

11:41 AM Page 242

GiRis

Maksiller bukkal dislerin meziyale dogru
kaymasi sonucunda meydana gelen yer kayip-
lari ve caprasikligin ortodontik olarak diizeltil-
mesi ortodontistler icin en sik karsilagilan du-
rumlardan birisidir. Bu Angle Sinif 1l hastalar,
ya maksiller posterior dislerin distalizasyonu
ya da maksiller iki premolar dis cekimi ile te-
davi edilebilirler. Notral bazal gene iliskisine
sahip hastalarda eger daimi dis cekimi isten-
miyor ise dislerin distalizasyonu ile dental ar-
kin sagital yonde genisletilmesi endikedir.

Ozellikle maksillada molar disleri distalize
etmek icin geleneksel yaklasim ekstraoral
traksiyondur (1, 2). Bu metodun avantaji dis-
talize edilmeyen disler Gzerindeki yan etkile-
rinin daha az olmasi ile birlikte ekstraoral an-
krajin stabil olmasidir. Fakat bu metodun ba-
sarisi hasta uyumuna baglidir. Bununla bera-
ber kullanim suresi ve estetik gortintisteki bo-
zulmadan kaynaklanan kaygilar, hasta uyu-
mu gerektirmeyen ve kisiye 6zel agiz ici apa-
reylerin kullanimini arttirmaktadir.

Son zamanlardaki cesitli sabit maksiller dis-
talizasyon apareylerinin klinik uygulamalar
basarilidir. Schwarz plak tipi apareyler (3),
Wilson distalizasyon arklari (4, 5), hareketli
zemberekli apareyler (6-8), distal jet (9), mik-
natislar (7, 10, 11), ve pendulum apareyi (12)
gibi klasik agiz ici molar distalizasyon teknik-
leri siklikla bu sekilde kullanilmaktadir. Bu-
nunla beraber ankraj bu apareylerin daima en
buytk dezavantaji olmustur. Bu tip distalizas-
yon sistemleri ile ihtiya¢ duyulan ankraj genel-
likle 6n bolge dislerinden veya damaktan sag-
lanmaktadir. Oysa dis destekli ankraj, modern
ortodontik tedavide énemli bir limitasyondur.
Cunkd disler maruz kaldiklar kuvvetlere ce-
vap olarak hareket ederler (13). Ortodontik te-
davi sirasinda maksimum ankraja gereksinim
duyuldugu zaman, ankraj disleri desteklemek
icin ilave uygulamalara siklikla ihtiyag duyul-
maktadir (14). Bundan dolayi implantlarin or-
todontik apareyler icin ankraj tnitesi olarak
kullanilmasi ile ilgili bircok girisim yapilmistir
(15-17). Bircok arastirmaya gore, sert damak
implant yerlestirmek igin gegici ve uygun bir
anatomik bolgedir. (14, 18-21).

Bu klinik calismanin amaci Gst molar dis-
talizasyonu igin tasarlanmis, dis ve minivida
destekli yeni bir apareyin dentofasiyal yapilar
Gzerindeki etkilerini sefalometrik olarak de-
gerlendirmektir.

o
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INTRODUCTION

Orthodontic correction of crowding and
loss of space caused from mesial drifting of
buccal teeth in the maxilla is one of the most
frequent tasks for orthodontists. Therefore,
these Angle Class Il patients can be treated
with either distalization of the maxillary pos-
terior teeth or extraction of two maxillary pre-
molars. Sagittal expansion of the dental arch
through distalization of teeth is indicated in
patients with a neutro-basal jaw base relati-
onship if the extraction of permanent teeth is
to be avoided.

The traditional approach to distalize mo-
lars, especially in the maxilla, is extraoral
traction (1, 2). The advantage of this method
is the stability of extraoral anchorage with fe-
wer side effects on the non-distalized teeth.
But this method has been compliance depen-
dent. However, concerns about wear time
and aesthetic impairment have resulted in the
increasing use of exclusively intraoral appli-
ances which are largely independent of pati-
ent compliance.

Clinical applications of various fixed maxil-
lary distalization appliances have been very
successful recently. Conventional intraoral
molar distalization techniques such as
Schwarz plate-type appliances (3), Wilson dis-
talizing arches (4, 5), removable spring appli-
ances (6-8), distal jet (9), magnets (7, 10, 11),
and pendulum appliance (12) are frequently
used in this fashion. However, anchorage has
always been a major disadvantage of these
appliances. With these types of distalizing
systems, needed anchorage is generally supp-
lied from the anterior teeth or the palate. To-
oth-borne anchorage is a significant limitation
in modern orthodontic treatment, because te-
eth move in response to forces (13). When
maximum anchorage is required during ortho-
dontic treatment, additional aids are often
needed to support the anchoring teeth (14).
Therefore, attempts have been made to use
implants as anchorage units for orthodontic
appliances (15-17). According to many studi-
es, the hard palate is a suitable temporary ana-
tomic site for implant placement (14, 18-21).

The aims of this clinical study were to eva-
luate the effects of a new tooth- and minis-
crew-supported appliance designed for upper
molar distalization on dentofacial structures,
cephalometrically.
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Yeni bir apareyle tist molar distalizasyonu
Upper molar distalization with a new appliance

BIREYLER ve YONTEM

Calisma, bu yeni aparey kullanilarak ger-
ceklestirilen tst molar distalizasyonunun is-
keletsel ve dentoalveoler etkilerini sefalomet-
rik olarak degerlendirmek amaciyla dizayn
edildi. Bireyler ortodontik tedavi igin klinigi-
mize basvuran hastalardan secildi. Hastalara
uygulanacak tedavi prosedirii hakkinda bilgi
verildi ve ebeveynlerinin de onayi ile bilgi-
lendirilmis onam formu imzalatildi. Bagslan-
gigta 13 hastanin distalizasyonuna baslandi.
Fakat bunlardan iki tanesi apareyin kirilmasi
ve maksiller 6n bolgede cok ciddi ankraj kay-
bi meydana gelmesinden dolayi calismadan
cikarildi. Boylece calisma maksiller molarla-
rin distalizasyonunu gerektiren ve sagital
yonde ark boyu uyumsuzlugu bulunan geriye
kalan 11 hasta (6 kiz ve 5 erkek) ile yurittl-
di. Hastalar 13,54 + 1,84 yillik yas ortalama-
sina sahipti (Tablo I). Tablo Il her bir hastaya
ait hasta karakteristiklerini ve distalizasyon
stirelerini gostermektedir.

—p—

SUBJECTS and METHODS

The study was designed to evaluate the
skeletal and dentoalveolar effects of upper
molar distalization using this new appliance,
cephalometrically. Subjects were selected
from patients referred to our department for
orthodontic treatment. They were informed
about the procedures and signed informed
consent form with the approval of their pa-
rents. In the beginning, the distalizations of 13
subjects were started. But two of them were
excluded from the study because of the failu-
re of the appliance that results in significant
anchorage loss at the maxillary anterior regi-
on. Thus, this clinical study continued with
the remaining 11 consecutively treated pati-
ents (6 male and 5 female) with sagittal arch-
length discrepancies, requiring distalization
of the maxillary molars. Their average age
was 13.54 + 1.84 years (Table ). Table Il
shows the patients characteristics and durati-
on of distalization of each patient.

Hasta

Distalizasyon Siiresi (ay)

Distalizasyon Miktar

Sayisi / Cin;eiy)l(et I Yas ((y;l;if)Age / Duration of distalization (mm) / Amount of
Number Yy (mo) distalization (mm)
pat?gnts E/ Ortalama £ SS/ Ortalama £ SS/Mean *  Ortalama + SS / Mean *
M KJ/F Mean * SD SD SD
11 6 5 13,54 + 1,84 5,19 + 0,68 3,90 + 1,55

SS, Standart Sapma / SD, Standard Deviation

Yas (yil) / . . ikinci molar durumu / Distalizasyon Siiresi

Hasta/ Cinsiyet/ Age Iskelet lliskisi / Status of the second (ay) / Duration of
Patient Sex (year) Skeletal pattern molar distalization (mo)

1 ,\Eﬂrgleek/ 15 Class Il Erupted 4.3

o Frkex/ 12.3 Class | Erupted 57

3 prkex/ 14.1 Class | Erupted 6.0

4 ekl 16.3 Class | Erupted 55

5 Elezrr<ale 141 Class | Erupted 54

6 Erkek/ 115 Class Il Unerupted 5.0

7 'I\E/lr:%k/ 12.1 Class | Erupted 4.2

8 Egréale 14.6 Class Il Erupted 6.0

o Rzl 125 Class | Erupted 5.4

10 K2/ 16.4 Class Il Erupted 4.4

1 Rel 135 Class Il Erupted 52
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Tablo I. Yas, distalizasyon

stiresi ve miktariyla ilgili

tanimlayici istatistikler.

Table I Descriptive statistics

of age, distalization period

and amount of distalization.

Tablo II. Hastalarin

ozellikleri.

Table II. Characteristics of the

patients.
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Sekil 1. Calismada kullanilan
Memory vida ve mini

vidanin sematik gortintiisti.

Figure 1. Schematic
representations of the
Memory Screw and the

miniscrew used in this study.
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Calismaya dahil edilme kriterleri;

1) Cift tarafi 3 mm’den daha fazla molar
distalizasyonuna ve c¢ekimsiz tedaviye ih-
tiyaci olmasi,

2) Iskeletsel Sinif I veya Il malokltizyon ile
birlikte her iki tarafta da Sinif Il molar ilis-
kiye sahip olmasi,

3) Ust birinci kiictik azi dislerinin siirmiis ol-
mast,

4) Alt genede ¢ok az caprasiklik olmasi veya
hi¢ caprasiklik olmamast,

5) Transversal yonde uyumsuzluk bulunma-
mast,

6) Ust birinci molar dislerin prognozunun
iyi olmasidir.

Apareyin Yapimi

Aparey kiitlesel olarak distal hareket elde
etmek icin Gst molar dislere distalizasyon
kuvveti uygulamak amaciyla tasarlandi. Sis-
tem bir adet palatal sagital vida (Forestadent
Memory screw, Pforzheim, Almanya) ve pa-
latinalde insiziv kanalin arkasina ve iki san-
tral kesici disin kokleri arasina yerlestirilen 2
mm c¢apinda ve 10 mm uzunlugundaki bir
adet minividadan (Dual-top Anchor, Jeil Me-
dical Corporation, Seoul, Kore) olusmaktadir
(Sekil 1).

Prosedir lokal anestezi altinda paramedi-
an bolgeye minividanin vyerlestirilmesi ile
basladi. Transvers diizlemde, minivida direk
olarak midpalatal sutur bolgesine yerlestiril-
medi. Dis koklerinde hasar olusturmamak
amaciyla radyolojik degerlendirme ile belir-
lenen yol boyunca minividaya rehberlik et-
mesi icin akrilikten hazirlanmis bir sablon
kullanildi (Sekil 2). Minivida, cerrahi prose-
dirt kolaylastirmak amaciyla invaziv olma-
yan bir teknikle (insizyon, flep ve siitir ol-

NiTi coil springs

Bayram, Nur

The inclusion criteria for the investigation

were

1) Need for nonextraction treatment and bila-
teral molar distalization more than 3 mm;

2) Skeletal Class | or Il malocclusion with
Class Il molar relationships on both sides;

3) Presence of the erupted upper first premo-
lars;

4) Minimal or no crowding in the mandibu-
lar arch;

5) No transverse discrepancy; and

6) Availability of good prognosis of the upper
first molars.

Appliance Construction

The appliance is designed to deliver a dis-
talizing force to the upper molars for bodily
distal movement. The system consists of a pa-
latal sagittal screw (Forestadent Memory
screw, Pforzheim, Germany) and a miniscrew
(Dual-top Anchor, Jeil Medical Corporation,
Seoul, Korea), 2.0 mm in diameter and 10
mm in length, placed in the palatal region
between the roots of the central incisors be-
hind the incisive canal (Fig. 1).

First of all, the procedure was begun with
the placement of the miniscrew in the para-
median region under the local anesthesia. In
the transverse plane, the miniscrew was not
placed directly into the midpalatal suture. To
avoid root damages, we used an acrylic surgi-
cal template to guide the miniscrew along the
path determined by the radiological evaluati-
on (Fig. 2). The implant was placed using a
noninvasive technique (incision, flap, and su-
ture elimination) and left transmucosally to fa-
cilitate the surgical procedure (Fig. 3A) (20).

After one week healing period, the maxil-
lary first molars and premolars were banded.

;
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maksizin) transmukozal olarak yerlestirildi ve
cikarildi (Sekil 3A) (20).

Bir haftalik iyilesme periyodundan sonra,
maksiller birinci molar ve birinci premolar
disler bantlandi. Bantlar aljinat ile alinan tst
cene odlcustine transfer edilerek al¢i model
elde edildi. Sagital vidanin gévde kismi, ok-
ltizal diizleme paralel olacak sekilde vertikal
yonde Gst birinci molarlarin diren¢ merkezi
seviyesine konumlandirildi. Al¢i model tze-
rinde minividanin vyeri isaretlenerek sagital
vidanin govde kisminin 6n bolgesi bu isaret-
lenen noktaya yakin olacak sekilde pozis-
yonlandirildi. Uyumlama islemi bittikten
sonra sagital vidanin kollari birinci molar ve
birinci premolar dislerdeki bantlara lehim-
lendi (Sekil 3B).

Aparey agiz icerisine adapte edildikten
sonra multi-cure cam iyonomer ortodontik
bant simani  (3M  Unitek, Monrovia,
California, ABD) kullanilarak yapistirildi (Se-
kil 3C). Yapistirma isleminden sonra aparey

Turkish Journal of Orthodontics 2010;23:241-255

The bands were transferred to the maxillary
alginate impression and a plaster model was
obtained. The body of the sagittal screw was
located at the level of the center of resistance
of the upper first molars parallel to the occlu-
sal plane vertically. The location of the minis-
crew was marked on the plaster model and
the anterior border of the sagittal screw was
positioned to the marked point as close as
possible. After the completion of adjustment
of the sagittal screw, the arms of it were solde-
red to the first molar and the first premolar
bands (Fig. 3B).

The appliance was adjusted into oral ca-
vity and then cemented using a multi-cure
glass ionomer orthodontic band cement (3M
Unitek, Monrovia, California, USA) (Fig. 3C).
After cementation of the appliance, a light-cu-
re restorative composite resin (Filtek Supreme
XT, 3M Espe, St.Paul, Minnesota, USA) was
filled between the anterior part of the applian-
ce and the miniscrew and cured with a LED

Sekil 2. Sefalometrik ¢izim ve
minivida yerlestirilmis
rehber giris yoluna sahip
cerrahi akrilik sablon ile
birlikte al¢1 model kesitinin
lateral (A) ve frontal (B)

goriintiileri.

Figure 2. Lateral (A) and
frontal (B) views of the
plaster cast section with a
tracing and surgical template
with a guiding hole

containing a miniscrew.

Sekil 3. Apareyin yapim
asamalar1: A) Premolar ve
molar bantlarmin
uyumlanmasi ve minividanin
yerlestirilmesi, B)
Hazirlanmis apareyin
calisma modeli tizerindeki
goriintiisii, C) Apareyin
diglere uyumlanmasi ve bir
bant yapistirict kullanilarak
yapistirilmasi, D) Memory
vidanin govde kismi ve
Minividanin 1sikla sertlesen
bir restoratif kompozit rezin
kullanilarak birbirine

baglanmasi.

Figure 3. Stages of the
appliance construction: A)
Adjustment of the premolar
and the molar bands and
placement of the miniscrew,
B) Constructed appliance on
study model, C) Fitting and
cementation of the appliance
on teeth by means of a band
adhesive, and D) Connecting
of miniscrew and the body of
Memory screw using a light
cured restorative resin

composite.
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Sekil 4. Bir olguya ait
distalizasyon 6ncesi (A) ve
distalizasyondan hemen
sonra (B) alinan lateral

sefalometrik radyograflar.

Figure 4. Lateral
cephalometric radiographs of
a case taken before (A) and
immediately after the

distalization (B).

Sekil 5. Yumusak doku
Olctimleri ve agisal iskeletsel
Ol¢timler: 1) SNA, 2) SNB,
3) ANB, 4) MP/PP agisi,

5) SN/MP agis1, 6) FMA,

7) SN/PP agisi,

8) UL-E diizlem mesafesi,

9) LL-E diizlem mesafesi,

10) Nazolabial ac1.

Figure 5. Soft-tissue and
angular skeletal
measurements: 1) SNA,
2) SNB, 3) ANB,

4) MP/PP angle,

5) SN/MP angle, 6) FMA,
7) SN/PP angle,

8) UL-E plane distance,

9) LL-E plane distance,
10) Nasolabial angle.
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govdesinin 6n kismi ile minivida arasina isik-
la sertlesen restoratif kompozit rezin (Filtek
Supreme XT, 3M Espe, St.Paul, Minnesota,
ABD) dolduruldu ve LED cihazi ile polimeri-
ze edildi (Sekil 3D). Aparey anahtari aracili-
giyla her 5 haftada 3 ceyrek tur olacak sekil-
de aktive edildi. Klinik olarak Sinif Il molar
iliskiden stiper Sinif I molar iliskiye gecis sag-
lanincaya kadar distalizasyona devam edildi.
Distalizasyon tamamlandiginda, premolar
dislere uzanan kollar kesildikten sonra aygit
retansiyon apareyi olarak agizda tutuldu.

o

device (Fig. 3D). As for the management of
the appliance, the screw was activated by me-
ans of a customized key at the rate of three
quarter turns in every 5 weeks. The distaliza-
tion was continued until the Class Il molar re-
lationship was overcorrected clinically to a
super Class | molar relationship. At the end of
distalization, the device was then left in place
as a retention appliance after cutting the arms
of premolars.

Cephalometric Analysis

To evaluate the effects of distalization on
dentofacial structures, the standardized lateral

Tirk Ortodonti Dergisi 2010;23:241-255
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Yeni bir apareyle tist molar distalizasyonu
Upper molar distalization with a new appliance

Sefalometrik Analiz

Distalizasyonun dentofasiyal yapilar tize-
rindeki etkilerini degerlendirmek icin distali-
zasyon oncesinde (Tg) ve sonrasinda (T7) ali-
nan standart lateral sefalometrik radyograflar
kullanildr (Sekil 4). Sefalometrik radyograflar
bir arastirici (M.B.) tarafindan cizildi ve diger
arastirict (M.N.) tarafindan dogrulugu teyit
edildi. Sefalometrik degisiklikleri 6lgmek
amaciyla pterygoid vertikal diizlem ve Frank-
furt horizontal dizlem dikey ve yatay refe-
rans dizlemleri (VRL ve HRL) olarak kullanil-
di (Sekil 5, 6, 7) (22).

istatistiksel Analiz

Verilerin istatistiksel analizi SPSS 15.0 is-
tatistik paket programi (SPSS Inc., Chicago,
[llinois, USA) kullanilarak yapildi ve sonucg-
lar ortalama + standart sapma seklinde gos-
terildi. ilk olctimlerden 1 hafta sonra rastge-
le secilmis 10 radyograf ayni arastirici tara-
findan yeniden gizilerek metot hatasi kontrol
edildi. Metot hatasinin (Dahlberg’in formiild)
acisal olctimler icin 0,7 dereceyi ve dogrusal
olcumler igin ise 0,5 mm’yi gegmedigi belir-
lendi. Her iki 6lcim arasindaki farklar esles-
tirilmis t-testi kullanilarak degerlendirildi. P

Turkish Journal of Orthodontics 2010;23:241-255

cephalometric radiographs taken before (Tg)
and after (T;) distalization were used (Fig. 4).
One investigator (M.B.) traced the cephalo-
metric radiographs, and a second one (M.N.)
verified the landmarks. The pterygoid vertical
plane and the Frankfort horizontal plane we-
re used as vertical and horizontal reference li-
ne (VRL and HRL) for measuring the cephalo-
metric changes, respectively (Fig. 5, 6, 7) (22).

Statistical Analysis

Statistical analyses were performed using
the SPSS 15.0 statistical package (SPSS Inc.,
Chicago, lllinois, USA) and the results were
shown as the mean + standard deviation. The
method error was examined by retracing 10
randomly selected radiographs 1 week after
the first measurement by the same investiga-
tor and the casual error (Dahlberg’s formula)
of the method did not exceed 0.70 degrees or
0.5 mm. The differences between the two me-
asurements were evaluated with a paired-
samples t-test. P values less than or equal to
0.05 were considered statistically significant.

RESULTS
The Class | molar relationships were ac-

o

Sekil 6. Dogrusal iskeletsel
Ol¢timler: 1) A noktast ile
Nasion perpendicular
mesafesi, 2) Pg noktasi ile
Nasion perpendicular
mesafesi, 3) N-ANS,

4) ANS-Me, 5) N-Me, 6) S-Go,
7) A-HRL, 8) B-HRL,

9) Pg-HRL, 10) A-VRL,

11) B-VRL, 12) Pg-VRL.

Figure 6. Linear skeletal
measurements: 1) A point to
Nasion perpendicular,

2) Pg point to Nasion
perpendicular, 3) N-ANS,

4) ANS-Me, 5) N-Me, 6) S-Go,
7) A-HRL, 8) B-HRL,

9) Pg-HRL, 10) A-VRL,

11) B-VRL, 12) Pg-VRL.

247



241_mehmet 5/5/11

11:41 AM Page 248

Sekil 7. Maksiller ve
mandibular dogrusal ve
agisal Ol¢timler: 1) U1/PE,
2) L1/MP, 3) U1-HRL,

4) U4-HRL, 5) U6-HRL,
6) L1-HRL, 7) L6-HRL,

8) U1/HRL, 9) U4/HRL,
10) U6/HRL, 11) U1-VRL,
12) U4-VRL, 13) U6-VRL,
14) L1-VRL, 15) L6-VRL.

Figure 7. Linear and angular
maxillary and mandibular
dentoalveolar measurements:
1) U1/PL, 2) L1/ME,

3) U1-HRL, 4) U4-HRL,

5) U6-HRL, 6) L1-HRL,

7) L6-HRL, 8) U1/HRL,

9) U4/HRL, 10) U6/HRL,
11) U1-VRL, 12) U4-VRL,
13) U6-VRL, 14) L1-VRL,

15) L6-VRL.

248

VRL

degerinin 0,05’den kiiciik veya esit oldugu
durumlar istatistiksel olarak onemli seklinde
yorumlandi.

BULGULAR

Ortalama 5,1 = 0,6 aylik donem sonunda
tim hastalarda Sinif I molar iliskisi elde edil-
di (Sekil 8, 9). Tim parametreler igin tanim-
layici istatistikler ve Student-t testi sonuclari
Tablo Ill'te gosterilmistir. Ust birinci molarlar-
da, Tg ve Tq olctimleri arasinda dikkate deger
bir degisiklik saptandi. Maksiller dentisyonda

o

Bayram, Nur

HRL

hieved in a mean period of 5.1 = 0.6 months
in all patients (Fig. 8, 9). The descriptive sta-
tistics and the results of the Student-t test for
all parameters are shown in Table Ill. Remar-
kable changes of the upper first molars were
found between Ty and Tq. Schematic illustra-
tion of average sagittal dental changes (linear
and angular) on the maxillary dentition is
shown in Figure 10. The upper first molars
showed a significant distalization of 3.9 = 1.5
mm (p<.001), associated with a significant dis-
tal axial inclination of 3.5 £ 2.4° (p=.001). As

Tiirk Ortodonti Dergisi 2010;23:241-255
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sagital yonde meydana gelen ortalama dissel
degisiklikler (dogrusal ve acisal) sematik ola-
rak Sekil 10’da gosterilmistir. Ust birinci mo-
larlarda 3,5 = 2,4°'lik (p=,001) distal aksiyel
egilme ile birlikte 3,9 + 1,5 mm’lik (p<,001)
distalizasyon gozlendi. Ankraj kaybi olarak,
birinci premolar dislerde (ankraj disler) 1,5 +
0,6 mm’lik (p<,001) 6Gnemli meziyale hareket
saptandi. Ancak premolar dislerde istatistik-
sel olarak anlamli bir meziyal aksiyel egilme
gozlenmedi. On bolgede ise, tist kesici disler-
de 1,6 = 1,52°lik (p<,01) énemli bir prokli-
nasyon ile birlikte 0,8 = 0,6 mm’lik (p<,01)
one hareket saptandi.

Tum on yuz yiksekligi (N-Me) (p<,01), alt
on yuz yiksekligi (ANS-Me) (p<,01) ve arka
yuiz yiksekliginde (S-Go) (p<,05) istatistiksel
olarak anlamli artiglar bulundu. Ayrica HRL-
B ve HRL-Pog olctimlerinde (p<,05) énemli
vertikal degisiklikler gozlemlendi.

VRL'ye gore A noktasinin sagital pozisyo-
nunda (VRL-A) 6nemli bir degisiklik belirlen-
di (p<,01). ANB acisinda 0,75°lik ve overjet-
tede 0,55 mm’lik 6nemli bir artis gozlendi.
Yumusak doku 6l¢timlerinde istatistiksel ola-
rak anlamli bir degisiklige rastlanmad.

TARTISMA

Headgear (1, 2) veya hareketli plak apa-
reyleri (3) gibi hasta uyumu gerektiren ape-
reyler tist molarlarin distalizasyonu icin gele-
neksel olarak kullanilmaktadir. On yildan da-
ha fazla bir stredir hasta uyumu gerektirme-
yen cesitli ilgi cekici apareyler tanimlanmistir
ve bu apareyler sadece agiz icerisinde kulla-
nilmakta, gecici olarak sabitlenmekte ve te-
davinin basarisini hasta kooperasyonundan
bagimsiz hale getirmektedir (4-12, 23). Her
ne kadar palatal Nance apareyi veya premo-
lar dislere uzanan ankraj kollar kullanilsa da
bu apareyler ile molar distalizasyonu sirasin-
da meydana gelen ankraj kaybi problemleri
hentiz ¢ozilememistir. Son yillarda, ankraj
kaybini minimale indirmek ve daha iyi bir bi-
yomekanik sistem olusturmak amaciyla bu
apareyler palatal bolgeye yerlestirilen kemik
ici vidalarla kombine edilerek kullaniimakta-
dir (19-22, 24-31). Bu sekilde distalizasyon
apareyi kemik destekli bir hale gelmekte ve
boylece maksiller arkta anterior dentisyon
tzerindeki istenmeyen yan etkiler azal-
tilmaktadir. Bu klinik calismada, hasta uyumu-
na ihtiyac duyulmadan etkili bir molar distali-
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for anchorage loss, the first premolars (anchor
teeth) exhibited a significant mesial movement
of 1.5 + 0.6 mm (p<.001). No statistically sig-
nificant mesial axial inclination was observed
in the premolars. In the anterior region, a sta-
tistically significant anterior movement of the
upper incisor of 0.8 = 0.6 mm (p<.01) was fo-
und associated with a significant incisor proc-
lination of 1.6 = 1.52° (p<.01).

The statistically significant increases in to-
tal anterior face height (N-Me) (p<.01), lower
anterior face height (ANS-Me) (p<.01), and
posterior face height (S-Go) (p<.05) were de-
termined. Additionally, the significant vertical
changes were also observed in HRL-B and
HRL-Pog measurements (p<.05).

According to VRL, a statistically significant
change in the sagittal position of A point
(VRL-A) was determined (p<.01). The signifi-
cant increases of 0.75° and 0.55 mm in ANB
angle and overjet were also observed, respec-
tively. No significant changes in soft-tissue
measurements were found.

o

Sekil 8. Bir olgunun ag1z ici
okliizal goriintiileri:

A) Tedavi 6ncesi, B) Aparey
simantasyonundan sonra,
Q) Distalizasyonun
tamamlanmasindan hemen

sonra.

Figure 8. Intraoral occlusal
views of a patient:

A) Before treatment,

B) After cementation of the
appliance, and

C) Immediately after the

completion of distalization.
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Sekil 9. Bir olgunun a8z ici
lateral goriintiileri: A) Tedavi
oncesi, B) Aparey aktive
edilmeden hemen &nce,

C) Distalizasyonun
tamamlanmasindan hemen

sonra.

Figure 9. Intraoral lateral
views of a patient: A) Before
treatment, B) Just before the
activation of the appliance,
and C) Immediately after the

completion of distalization.
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zasyonu elde etmek amaciyla klinigimizde ta-
sarlanan dis ve minivida destekli yeni bir dista-
lizasyon apareyinin etkinligi analiz edildi. Kli-
nik acidan kuvvet sisteminin secimi ve opti-
mum kuvvet miktari istenen dis hareketini elde
etmek icin 6nemli faktorlerdir (32). Calismada
kullanilan hafizali vida, devamli kuvvetler
olusturmak amaciyla iki parca NiTi sarmal yay
ihtiva etmektedir. Vida aktive edildiginde NiTi
sarmal yaylar sikismakta ve ortaya bir kuvvet
¢tkmaktadir. Bu devamli karakterde ve dis ha-
reketi icin istenen bir kuvvettir. Uretici firmaya
gore, bu hafizali vidalar her T mm’lik aktivas-
yonda toplam 800 gr kuvvet uygulamaktadir.
Bu calismanin sonunda, maksiller molar
disler hasta kooperasyonuna ihtiyag duyul-
madan Sinif | iliskiye dogru etkili bir sekilde
distalize edildi. Sinif I molar iliskisi elde et-
mek igin ortalama distalizasyon suresi 5,19
ay olarak hesaplandi. Distalizasyon stiresi is-
keletsel ankraj destekli diger agiz ici meka-
niklerle 4-8 ay olup bizim ¢alismamizla ben-
zerdir (20-22, 24-26, 28-31). Ayrica maksiller
birinci molar disler i¢in ortalama aylk dista-
lizasyon miktari 0,76 mm olarak hesaplandi.

o

DISCUSSION

Compliance-dependent appliances such as
headgear (1, 2) or removable plate appliances
(3) were traditionally used for upper molar
distalization. For over a decade, various inno-
vative “non-compliance” appliances have be-
en described that are worn only intraorally,
are placed to remain fixed temporarily, and
make treatment success independent of pati-
ent compliance (4-12, 23). The problem of
anchorage loss during molar distalization
with these appliances has not been solved,
however, by using Nance palatal buttons or
premolar anchorage arms. Recently, these
appliances have been used in conjunction
with intraosseous screws placed in the palatal
side to minimize anchorage loss and to provi-
de a better biomechanical system (19-22, 24-
31). In this way, the distalizing appliance be-
comes bone-supported, thus presumably re-
ducing the undesired side effects to the ante-
rior dentition in the maxillary arch.

In this clinical study, we analyzed the ef-
fectiveness of a new tooth and miniscrew sup-
ported distalization appliance, designed in
our clinic to obtain an effective and compli-
ance-free molar distalization. From a clinical
point of view, the choice of force system and
the optimum force magnitude are the decisive
factors for obtaining the desired tooth move-
ment (32). The Memory screw used in this
study contains two pieces of NiTi coil springs
to generate a continuous force. When the
screw is activated, the NiTi coil springs are
compressed and a force generates. This is a
continuous and a desirable force for tooth mo-
vement. According to the manufacturer, the
Memory screw delivers a total force of 800
gram in activation of every one millimeter.

At the end of this study, the maxillary mo-
lars were efficiently distalized into overcor-
rected Class | relationships without patient
cooperation. The average duration of distali-
zation to achieve Class | molar relationships
was 5.19 months. The distalization periods
were similar to those with other intraoral
mechanics supported with a skeletal anchora-
ge, ranging from 4 to 8 months (20-22, 24-26,
28-31). Additionally, the average distalization
rate was calculated as 0.76 mm per month for
the maxillary first molars.

Tirk Ortodonti Dergisi 2010;23:241-255
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Yeni bir apareyle tst molar distalizasyonu
Upper molar distalization with a new appliance

3.90+1.55 mm
350+242°

Bu calismada Sinif Il iliskinin diizeltilmesi
maksiller birinci molarlarin ortalama 3,90
mm distalizasyonu ile gerceklestirildi. Bu
bulgular, iskeletsel ankraj ile desteklenen
agiz ici aparey kullanan Escobar ve ark. (29),
Gelgor ve ark. (21, 30), ve Oncag ve ark.
(31) gibi arastiricilarin bulgulari ile uyumlu-
dur. Maksiller birinci molarlar 3,50° distale
devrildi. Bircok arastirmaci iskeletsel ankraj
destekli apareyler ile distalizasyonun bir so-
nucu olarak 0,75° ile 11,3° araliginda devril-
me meydana geldigini bulmusglardir (21,22,
28-30). Keles ve ark. (20) ve Keles ve isgiiden
(33) kuvvet yoniini daha iyi kontrol edebil-
mek amaciyla kalin rehber teller kullanimini
rapor etmisler ve kayan mekaniklerle paralel
distalizasyon elde etmislerdir. Bu calismada,
maksiller birinci molarlarin paralele yakin bir
sekilde distalize edilmesine apareyin cok ri-
jid olmasi ve oklizal diizleme paralel olarak
birinci molarlarin diren¢g merkezinden gecen
kuvvet vektoru katkida bulunmus olabilir.

Ankraj kaybi, premolar ve kesici dislerin
6ne hareketi 6lciilerek saptandi. On bolgede,
tst kesici dislerin kesici ucu 1,60°lik hafif la-
biale devrilme ile birlikte labiale dogru hare-
ket etti (ortalama 0,85 mm). Ayni zamanda
overjet artti (ortalama 0,55 mm) ancak bu ar-
tis klinik olarak 6nemli derecede degildi. Ay-
rica birinci premolar dislerde 0,65°'lik mezi-
yale devrilme ile birlikte 1,55 mm meziyale

Turkish Journal of Orthodontics 2010;23:241-255

1.55 + 0.64 mm
0.65+3.57°

0.85 +0.66 mm
1.60+1.52°

In this study, the correction of the Class Il
relationship was achieved by maxillary first
molar distalization of 3.90 mm. This finding
agree with the results of other authors who
used the intraoral distalization appliances
supported with a skeletal anchorage such as
Escobar et al (29), Gelgor et al (21, 30), and
Oncag et al (31). The maxillary first molars
were tipped distally 3.50°. Many authors fo-
und tipping occurring as a result of distaliza-
tion with a skeletal anchorage supported app-
liance, ranging from 0.75° to 11.3° (21,22,
28-30). Keles et al (20) and Keles and Isguden
(33) reported the use of heavy rods for better
control of the direction of the force and also
achieved bodily distalization with sliding
mechanics. In our study, this nearly parallel
distalization of maxillary first molars can be
attributed to the extreme rigidity of appliance
and the vector of effective force passing thro-
ugh the centre of resistance of the first molar
parallel to the occlusal plane.

Anchorage loss was determined by measu-
ring the anterior movements of incisors and
premolars. In the anterior region, the tip of
upper incisor’s crown was moved labially
(mean, 0.85 mm) with a slight labial tipping of
1.60°. At the same time, overjet was increa-
sed (mean, 0.55 mm), but it was not important
clinically at the end of movement. Additio-
nally, the mesial axial inclination of 0.65° and

o

Sekil 10. Maksiller
dentisyonda meydana gelen
sagittal dissel degisikliklerin
ortalama (dogrusal ve agisal)
ve standart sapmalarinin

sematik olarak gosterimi.

Figure 10. Schematic
illustration of average sagittal
dental changes (linear and
angular) and standard
deviations on the maxillary

dentition.
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Tablo III. T() ve Tq

donemlerinde

lateralsefalogramlardaki

iskeletsel, dissel ve yumusak

doku degisikliklerinin

tanimlayuci istatistkleri ve t-

testi sonuglari.

Table III. Descriptive statistics

and comparisons of skeletal,

dental and soft-tissue changes

on lateral cephalograms

between Ty and T; using the

252

Student t-test.

Bayram, Nur

Ti-To
To T
Ortalama/ SS/ Ortalama SS/ Ortalama SS/
Mean SD /Mean SD [Mean SD P
iskeletsel/Skeletal
SNA (°) 79.05 5.64 79.40 550 0.35 0.91 257
SNB (°) 75.50 4.97 75.02 5.17 -0.30 0.71 217
ANB (°) 3.55 1.67 4.30 1.75 0.75 0.67 .007 **
A noktasi Nasion dikmesi uzakligi / A
point to Nasion perpendicular (mr%) 2.25 3.51 -1.90 3.92 0.35 0.70 153
Pg noktasi Nasion dikmesi uzakligi /
?g p)oint to Nasion perpendicular -9.25 566 -10.00 6.85 -0.75 1.85 234
mm
MP/PP (°) 28.25 4.06 28.20 4.18 -0.05 1.01 .879
SN/MP (°) 37.05 424 3755 479 0.50 0.91 117
FMA (°) 28.25 485 2860 512 0.35 1.58 502
SN/PP (°) 8.75 2.13 9.10 2.37 0.35 0.70 158
N-ANS (mm) 53.80 510 53.90 497 0.10 0.39 443
ANS-Me (mm) 69.30 3.88 70.25 3.38 0.95 0.86 .007 **
N-Me (mm) 12140 7.69 12305 6.96 1.65 1.31 .003**
S-Go (mm) 76.35 758 7690 7.06 0.55 0.76  .048*
HRL-A (mm) 30.00 4.57 30.10 417 0.10 0.51 .555
HRL-B (mm) 70.40 487 7145 459 1.05 116  .019*
HRL-Pg (mm) 84.70 574 8550 534 0.80 0.82 .013*
VRL-A (mm) 50.65 452 51.30 4.59 0.65 0.52 .004 **
VRL-B (mm) 43.25 4.37 43.60 5.70 -0.50 1.81 405
VRL-Pg (mm) 4415 5.58 42.75 7.16 -0.55 2.16 443
Dissel/Dento alveolar
Overbite (mm) 2.45 1.84 1.85 2.49 -0.60 1.1 415
Overjet (mm) 3.20 2.44 3.75 2.86 0.55 0.59 017~
Wits (mm) 1.50 3.07 2.10 3.01 0.60 1.04 104
U1/PP (°) 108.80 7.79 109,85 7.25 1.05 1.84 415
L1/MP (°) 93.45 177  93.20 1.61 -0.25 0.82 .363
HRL-U1 (mm) 53.35 493 5345 467 0.10 0.61 619
HRL-U4 (mm) 50.65 3.93 50.85 3.81 0.20 0.85 479
HRL-U6 (mm) 48.65 4.31 4840 448 025 067 .273
HRL-L1 (mm) 51.05 436 51,65 4.01 0.60 0.99 .089
HRL-L6 (mm) 48.40 4.43 48.75 4.18 0.35 0.62 A1
HRL/U1 (%) 109,05 7.72 11065 6.92 1.60 1.52  .009 **
HRL/U4 (°) 95.75 3.40 9640 4.59 0.65 3.57 579
HRL/U6 (°) 80.75 339 7725 430 -350 242 .001***
VRL-U1 (mm) 54.30 464 5515 423 0.85 0.66 .003 **
VRL-U4 (mm) 38.10 4.32 39.65 4.23 1.55 0.64 .000 ***
VRL-U6 (mm) 27.10 324 2320 409 -3.90 1.55 .000 ***
VRL-L1 (mm) 50.45 415 5040 480 -0.05 140 913
VRL-L6 (mm) 24.20 3.59 24.15 412 -0.05 1.27 .904
Yumusak doku / Soft-tissue
UL-E plane (mm) -2.90 2.29 -2.60 2.45 0.30 0.88 313
LL-E plane (mm) -0.65 2.98 -1.00 263 -0.35 1.22  .390
Nazolabial agi / Nasolabial angle (°) 107.55 9.45 107.60 8.74 0.05 2.38 .949

*P<.05 **P<.01;** P<.001; SD, Standard deviation SS, Standart sapma

hareket gozlemlendi. Premolarlarin meziyale
hareketi ve devrilmesi, osseointegrasyonun
olmamasindan dolayi minividanin palatal ke-
migin icine dogru az miktarda hareket etme-
si ve kemigin elastik yapisindan kaynaklan-
mis olabilir. Molar distalizasyonu sirasinda
ankraj dislerin meziyale hareketi kesici disle-
rin labiale devrilmesine katkida bulunmus
olabilir.

Molar distalizasyon apareylerinin cogu
mandibulanin asagi ve geri rotasyon yapma-
sina neden olarak mandibular diizlem agisini
arttirir (22, 27-30, 34-37). Aksine bu calisma-
da 6nemli derecede mandibulanin saat yoni

o

the mesial movement of 1.55 mm were seen
in the first premolars. Mesial movement and
tipping of the premolars might have been du-
e to small movements of the miniscrew in the
palatal bone because of no osseointegration,
elasticity of the bone, and, indirectly, loading
of the screws. This mesial movement of the
anchor teeth can attribute to labial tipping of
the incisors during molar distalization.

Most rapid molar distalization appliances
tend to cause the mandible to rotate down-
ward and backward, opening the mandibular
plane angle (22, 27-30, 34-37). Conversely, in
the present study, no significant clockwise ro-
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rotasyonuna rastlanmadi. Bu sonuca, apare-
yin rijiditesi ve apareyin okltizal diizleme pa-
ralel olarak yerlestirilmis olmasi katkida bu-
lunmus olabilir.

Distalizasyon esnasinda bazi komplikas-
yonlarla da karsilasildi. iki hastada aparey ile
minivida arasindaki baglantinin kopmasi so-
nucu maksiller kesicilerin labiale ve premo-
larlarin meziyale hareketi ile iliskili siddetli
ankraj kaybi belirlendi. Bu hastalar calisma-
dan cikarildi ve tedavilerine iki adet tst birin-
ci premolar disler cekilerek devam edildi. Ay-
rica baska bir hastada, distalizasyon sirasinda
apareyin arka kollarindan kaynaklanan dil
yaralanmasi gozlendi. Apareyin ¢ikarilmasin-
dan sonra herhangi bir ilave miidahaleye ge-
rek kalmadan primer iyilesme saglandi.

Bu sistemin aktif parcalari (NiTi sarmal
yaylar) kapali bir konumda olup agiz ortami-
na direkt olarak maruz kalmamaktadir. Bu
durum, diger distalizasyon sistemleri ile kar-
stlastinldiginda bu sistemin en buyiik avanta-
jidir. Sistem, maksiller molarlarin ankrajini
arttirmak amaciyla molar distalizasyon peri-
yodunun sonunda herhangi bir ilave laboratu-
ar safhasina ihtiyag duyulmadan premolar
dislere uzanan ankraj kollar kesilerek retansi-
yon apareyine donustirilebilir. Tasarimdaki
bu farklilik, transeptal liflerin yardimi ile birin-
ci ve ikinci premolar dislerin kendiliginden
distal yonde sirtiklenmesine olanak tanir.

Tecribelerimizin 15181 altinda, bu sistemin
tggen formundaki arklardan ¢ok kare formun-
daki arklarda tercih edilmesini tavsiye etmek-
teyiz. Clnku tggen formundaki maksiller ark-
larda birinci molar disler bolgesinde goreceli
bir transversal darhk gozlemlenebilir. Bu du-
rum sistemin en énemli dezavantajidir. Ayrica,
bu aparey cift tarafli ayni miktarda distalizas-
yon gereken hastalarda kullaniimahdir.

Turkish Journal of Orthodontics 2010;23:241-255
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tation was observed. This result can be attri-
buted to the rigidity and the orientation of the
appliance parallel to the occlusal plane.

In present study, some complications were
observed during distalization. In two patients,
the failure of connection between the palatal
miniscrew and the appliance was determined
that results in severe anchorage loss associa-
ted with mesial movement of the premolars
and labial movement of the maxillary inci-
sors. These patients were excluded from the
study and treated with the extraction of two
maxillary first premolar teeth. Additionally, a
tongue injury caused from the posterior arm
of the screw in a patient was observed during
distalization. After the removal of appliance,
primary wound healing was achieved witho-
ut additional intervention.

The active parts of this system (NiTi coil
springs) are in the covered situation and is not
exposed by intraoral conditions. This is the
main advantage of this system when compa-
red with other distalization appliances. At the
end of molar distalization period, the system
can be converted to a retention appliance af-
ter cutting of the anchor arms of premolars to
increase maxillary molar anchorage, without
any other additional laboratory phases. This
design difference enabled first and second
premolars to freely drift distally with the help
of the transeptal fibers.

In the light of our experience, we suggest
that this distalization system should be more
preferred in the ovoid or squared maxillary
arch form than in the tapered arch because a
relative transversal constriction could be seen
at the first molar area in the tapered maxillary
arch. This is the main disadvantage of the
appliance. Additionally, this appliance should
be used in cases requiring the same amount of
bilateral molar distalization.

Sekil 11. Apareyin iki adet

minivida kullanilarak

tasarlanan modifikasyonu.

Figure 11. Modification of

the appliance using two

miniscrews.
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Bu calismanin sonunda, aparey ile iskelet-
sel ankraj tnitesi arasinda daha iyi bir bag-
lanti elde etmek amaciyla bu tasarimin modi-
fiye edilebilecegini dustinmekteyiz. Boylece
apareyin kirilmasi ve ankraj kaybi engellene-
bilir. Buttintyle iskeletsel ankraj elde etmek
icin, tek bir minivida ve birinci premolar an-
kraji yerine, maksiller kanin ve lateral kesici
kokleri arasina cift tarafli olarak yerlestirilen
iki adet minivida ve Nance apareyi kullanila-
bilir (Sekil 11). Gelecekte bu modifiye apare-
yin etkinligi daha fazla sayida 6rnek kullani-
larak degerlendirilmelidir.

SONUC

Bu klinik galismanin sonuclari, dis ve mini
vida destekli bu yeni apareyin maksiller mo-
lar dislerin cift tarafli distalizasyonunda etkili
bir metot oldugunu gostermektedir.

1. Tum hastalarda ortalama 5,1 ay sonunda
baslangictaki Sinif 1l molar iliski basarili
bir sekilde Sinif I iliskiye getirildi.

2. Kesici disler bolgesinde az miktarda bir
ankraj kaybu ile birlikte paralele yakin bir
molar distalizasyon hareketi elde edildi.
Bu sonucun elde edilmesine sistemin riji-
ditesi ve maksiller birinci molarlarin di-
reng merkezinden okltzal dizleme para-
lel olarak gecen kuvvet vektori katkida
bulunmustur.

3. Apareyin rijid olmasi, hasta uyumu gerek-
tirmemesi, molar dislerdeki distobukkal
rotasyonun engellenmesi, kuvvetin molar
dislerin direng merkezinden gececek se-
kilde uygulanmasi, yapim, yerlestirme ve
aktivasyon kolayligi ve apareyin hijyenik
dizayni bu sistemin avantajlaridir.

Bayram, Nur

At the end of this current study, we think
that this design of appliance can be modified
to provide a better connection between the
appliance and the skeletal anchorage device.
Thus, the risk of appliance failure and the loss
of anchorage could be prevented. Instead of a
single miniscrew and the first premolar anc-
hors, two palatal miniscrews placed between
roots of the lateral incisor and canine bilate-
rally and a Nance button can be used for ab-
solute skeletal anchorage (Fig. 11). The effici-
ency of this modified appliance should be
evaluated in a larger sample in the future.

CONCLUSION

The results of this clinical study indicate
that the new tooth- and miniscrew-supported
appliance is an effective method for bilateral
distalization of the maxillary molars.

1. Initial Class Il molar relationships were
successfully corrected to Class | in avera-
ge 5.1 months in all patients.

2. The nearly parallel distal molar movement
was achieved with minimal anchorage
loss in the incisor region. The rigidity of
the system and the force vector passing
through the center of resistance of maxil-
lary first molars with parallel orientation to
the occlusal plane contributed to achieve
this result.

3. The advantages of this system were the ri-
gidity of the appliance, elimination of pa-
tient compliance, elimination of distobuc-
cal rotation tendency in molars, applicati-
on of force through centre of resistance of
molars, easy fabrication, insertion and ac-
tivation and its hygienic design.
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