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Minivida destekli distalizasyon
Miniscrew implant supported distalization

GIRIS

Sinif 1l malokluzyon klinik ortodonti
pratiginde en sik goriilen malokluzyon tipidir.
Maksiller dentoalveoler protruzyona bagl
Sinif 11 malokluzyonun tedavisi icin Ust
molarlar Sinif I molar iliskiye kadar distalize
edilebilir. Bu amacg icin bir asirdan daha uzun
stiredir kullanilan ekstraoral headgearin hasta
kooperasyonuna bagli olmasi gibi énemli bir
dezavantaji vardir. Bu ytizden, minimal hasta
kooperasyonu gerektiren intraoral molar
distalizasyon apareyleri tanitilmistir.  Bu
apareyler arasinda pendulum, miknatislar,
Jones Jig, stperelastik tel halkalari, sarmal
yaylar ve distal jet bulunmaktadir. Ancak, bu
apareylerin  klinik  etkilerini  azaltan
istenmeyen dissel etkileri bulunmaktadir. Bu
apareyler, maksiller premolar dislerden
ankraj aldiklari icin, premolar dislerin
mezyalizasyonu ve keserlerin protruzyonu
maksiller molar distalizasyonuna eslik eder.

Son 20 yilda, ortodonti pratiginde ankraji
kuvvetlendirmek icin iskeletsel ankraj
Uniteleri  gelistirilmistir.  Ortodontik  ve
ortopedik amaclarla kullanilan iskeletsel
ankraj sistemleri tzerine bir cok klinik ve
deneysel calisma yapilmistir. Bu calismalar;
dental implantlar (11-14), onplantlar (15),
zigomatik teller (16), Graz implantlar (17),
biyolojik olarak parcalanan implantlar (18),
modiler gecici implantlar (19), mini/mikro
vidalar (20-21) ve miniplaklar (22-23)
kullanan yontemleri icerir.

Resiprokal dislerdeki ankraj kaybini
engellemek icin implant destekli intraoral
molar distalizasyon sistemleri gelistirilmistir.
Bu apareylerin bir diger avantaji da
distalizasyonun nikstint engellemektir. En
stk kullanilan implant destekli molar
distalizasyon apareyleri pendulum (24,25),
distal jet (26,27), Keles slider (28) ve bunlarin
modifikasyonlaridir (29,30). Son zamanlarda
poptuler olmaya baslayan bu sistemlerde
ankraj anterior damaga yerlestirilen
minividalar aracihg ile saglanir.

Papadopoulos (31), minivida implant
destekli distalizasyon sistemini (MISDS)
tanitmistir. Bu apareyin ankraj tnitesi anterior
damagin paramedyan bdolgesine yerlestirilen
iki minivida implantindan olusmaktadir.
Distalizasyon kuvveti, maksiller molarlarin
diren¢ merkezinden gecen, palatal bolgeye
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INTRODUCTION

Class Il malocclusion is the most frequent
orthodontic  malocclusion in  clinical
orthodontic practice. Treatment of Class Il
malocclusions due to maxillary dentoalveolar
protrusion can be achieved by distalizing the
upper molars into a Class | molar
relationship. Extraoral headgear, which has
been used for this purpose for more than a
century, has the major disadvantage of
substantial  dependence  on  patient
compliance.  Thus, intraoral molar
distalization appliances that need minimal
patient cooperation have been introduced.
These appliances include pendulum,
repelling magnets, Jones Jig, super elastic
wire loops, coil springs, and the distal jet.
However, they have undesired dental side
effects that diminish  their clinical
effectiveness. Mesialization of premolars and
protrusion of incisors accompany maxillary
molar distalization, as these appliances
derive their anchorage from maxillary
premolars (2-10).

In order to reinforce the anchorage in
orthodontic practice, skeletal anchorage units
have been developed over the last 2 decades.
Many clinical and experimental studies were
published on skeletal anchorage systems
used for orthodontic and orthopedic
purposes. These studies involved methods
using dental implants (11-14), onplants (15),
zygomatic wires (16), Graz implants (17),
biodegradable implants (18), modular
transitional implants (19), mini/micro screws
(20-21) and miniplates (22-23).

Implant  supported intraoral molar
distalization systems, which have been
introduced to avoid anchorage loss at the
reciprocal teeth have been widely utilized
recently. These appliances also have the
advantage of preventing the relaps of
distalization. The most common implant
supported molar distalization appliances are
pendulum (24,25), distal jet (26,27) or Keles
slider (28) and their modifications (29,30). In
these systems which became much popular
lately, anchorage is obtained from miniscrews
placed to the anterior palate.
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Sekil I. Calismada kullanilan
MISDS apareyi.

Figure I. The MISDS

appliance used in the study.
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yerlestirilmis acik nikel-titanyum sarmal
yaylar araciligi ile uygulanir.

Bu prospektif klinik ¢alismanin amaci,
Sinif 1l malokluzyona sahip hastalarda
minivida implant destekli distalizasyon
sisteminin tedavi etkilerini degerlendirmektir.

BIREYLER ve YONTEM
%90 ik given araligi ve %5 o6nem
derecesi ile U7-VR (mm) parametresinde en
az 3,3 mm lik bir fark elde etmek icin yeterli
ornek sayisi 7 olarak belirlenmistir. 3,3 mm
lik fark literatirden alinmistir (21). Ornek
sayisi tahmini NVSS (Number Cruncher
Statistical Systems. Kaysville, Utah, USA.
Version 2001) ve PASS (Power Analysis and
Sample Size, Kaysville, Utahi USA. Version
2000) yazilimlart kullanilarak yapilmistir.
Ornek, asagidaki dahil edilme kriterlerine
sahip 10 hastadan (5 kiz ve 5 erkek; ortalama
yas:14.9) olusmustur:
1) lyi oral hijyene sahip,
2) Daimi dislenme doneminde olan,
3) Maksiller arkta orta derecede caprasikligi
olan Angle Sinif Il molar iliskiye sahip,
4) Mandibuler arkta c¢ok az caprasikliga
sahip ya da hi¢ caprasikligi olmayan,
5) Transversal diizensizligi olmayan,
6) Maksiller ikinci molarlari  tamamen
stirmus,
7) Temporomandibuler eklem bozuklugu
olmayan.

iki titanyum intermaksiller fiksasyon vidasi
(uzunluk: 8 mm, cap: 2 mm) (Leibinger,
Almanya) damagin anterior paramedyan
bolgesinde, insiziv foramenin her iki yanina
lokal anestezi altinda yerlestirilmistir. Aljinat
olciler alinmis ve algi modeller vidalar

(31) introduced the
miniscrew implant supported distalization

Papadopoulos

system (MISDS). The anchorage unit of this
appliance comprises of two miniscrew
implants in the paramedian region of the
anterior palate. The distalization force is
applied by the palatally positioned open
nickel-titanium coil springs, which passes
through the center of resistance of maxillary
molars.

The aim of this prospective clinical study
is to evaluate the treatment effects of the
miniscrew implant supported distalization
system in patients with Class Il malocclusion.

SUBJECTS and METHODS
Total sample size of 7 was required to
detect at least 3,3 mm difference in U7-VR
(mm) between groups with a power of 90% at
the 5% significance level. The difference of
3.3 mm was taken from literature (21).
Sample size estimation was performed by
using NCSS (Number Cruncher Statistical
Systems. Kaysville, Utah, USA. Version 2001)
and PASS (Power Analysis and Sample Size,
Kaysville, Utah, USA. Version 2000) software.
The sample consisted of 10 patients (5 girls
and 5 boys; mean age 14.9 years) who met
the following inclusion criteria:
1) Good oral hygiene,
2) Permanent dentition,
3) Angle Class Il molar relationship with
moderate crowding in the maxillary arch,
4) Minimal or no crowding in the
mandibular arch,
5) No transverse discrepancy,
6) Completed eruption of maxillary second
molars,
7) No temporomandibular joint disorder.

Two titanium intermaxillary fixation
screws (length: 8 mm, diameter: 2 mm)
(Leibinger, Germany) were placed lateral to
the foramen incisivum in the anterior
paramedian region of the palate under local
anesthesia. Alginate impressions were taken
and stone model casts were obtained with the
screws. Appliances were constructed on the
model casts. The MISDS includes an active
unit and an anchorage unit. The anchorage
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modelin icinde olacak sekilde elde edilmistir.
Apareyler, model kaliplar
tzerinde yapilmisti.  MISDS aktif Gnite ve
ankraj Unitesi icermektedir. Ankraj Unitesi
damaga vyerlestirilen iki adet minividadir.
Aparey, Ust birinci molarlara Multi-Cure Cam
iyonomer Siman (3M Unitek, Monrovia,
Calif) ile simante edilmistir. Simantasyonu
takiben, aparey mini vidalara metal ligattrler
aracthgi ile sabitlenmistir. Plak birikimini
engellemek icin, palatal arktaki her halkanin
Uzerine kiictk bir parca kompozit rezin
eklenmis ve polimerize edilmistir. Aparey
agiza vyerlestirildikten sonra sarmal yaylarin
anteriorunda bulunan vidalar araciligi ile
yaylar sikistirilarak aktive edilmistir (Sekil 1).
Sarmal yaylar araciligi ile uygulanan kuvvet
her bir tarafta 200 g olup birinci molar
kronunun 4-5 mm gingivalinden ve yaklasik
olarak direnc merkezinden gecmektedir. ilk
aktivasyonu takiben, hasta bir aylik araliklarla
apareyin kontrol ve tekrar aktivasyonu

elde edilen

amaciyla cagrilmistir.  Maksiller birinci
molarlar Sinif I molar iliski saglanana kadar
distalize edilmistir  (Sekil 2). Lateral

sefalometrik radyograflar distalizasyondan
once (TO) ve sonra (T1) alinmis ve ayni
aragtirmaci tarafindan olctilmustir (CS).
Bilateral yapilar ¢akismadiginda, her iki
tarafin ortalamasi kullanilmistir. Horizontal
referans (HR)  sella-nasion
dizlemine 7° a¢i  yapacak sekilde
olusturulmus ve vertikal referans diizlemi
(VR) ise horizontal referans diizlemine Sella
noktasindan dikme indirilerek elde edilmistir.
Sefalometrik analiz 25 6l¢im icermektedir
(Sekil 3).

dizlemi

istatistik Analiz

Elde edilen veriler SPSS programinin 11.5
numarali strimi kullanilarak (SPSS Inc.,
Chicago, IL, United States) analiz edilmistir.
Stirekli degiskenlerin normal dagilama uygun
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unit consists of two miniscrews in the palate.
The MISDS was cemented on the upper first
molars with Multi-Cure Glass lonomer Band
Cement (3M Unitek, Monrovia, Calif).
Following cementation, the appliance was
connected and fixed to the miniscrews by
means of metallic ligatures. In order to
prevent plaque accumulation, a small portion
of composite resin was added on each loop
of the palatal archwire and was polymerized
with
activated by squeezing the open coil springs

light curing. The appliance was

and screwing the anteriorly positioned stop
screws closer to the mesial aspect of the
headgear tubes, immediately after placement.
(Figure 1). The force, applied through coil
springs, was 200 g on each side and passed
4-5 mm gingival to the first molar crown and
approximately through the
resistance of the molars. Following initial

center of

activation, the patient was scheduled at one-
month intervals for further reactivation of the
appliance. The maxillary first molars were
distalized until a Class | molar relationship
had been achieved (Figure 2). Lateral
cephalometric radiographs were obtained
and measured before (TO) and after (T1) the
distalization periods by one investigator (CS).
When

superimpose, the average of the two sides

bilateral  structures did not
was used. Horizontal reference plane was
constructed with a 7° angle to the sella-
nasion plane and the vertical reference plane
was constructed perpendicular to the
horizontal reference plane at Sella point. The
involved 25

cephalometric  analysis

landmarks (Figure 3).

Statistical Analysis
Data analysis was performed using SPSS
(SPSS

version 11.5 Inc.,

for Windows,

Sekil II. Hastanin lateral

distalizasyon 6ncesi (a) and

distalizasyon sonrasi (b)

fotograflari.

Figure II. Lateral
predistalization (a) and
postdistalization (b)
photographs of a patient.
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Sekil . Calismada kullanilan

sefalometrik olciimler.

Figure III. Cephalometric

measurements used in the

138

study.

1. SNA (°)
2.SNB (°)

3. ANB (°)

4. Nperp-A (mm)
5. Nperp-Pg (mm)
6. SNGoMe (°)

7. N-Me (mm)

8. N-ANS (mm)
9. ANS-Me (mm)
10. U1-HR (®)

11. U4-HR (®)

12. U5-HR (°)

13. U6-HR (°)

14. U7-HR (°)

15. L1-MP (°)

16. U1-VR (mm)
17. U4-VR (mm)
18. U5-VR (mm)
19. U6-VR (mm)
20. U7-VR (mm)
21. L1-VR (mm)
22. overjet (mm)
23. overbite (mm)
24. Ls-VR (mm)
25. Li-VR (mm)
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¥ "

VR

15 /.

olup olmadigi Shapiro Wilk testi kullanilarak
degerlendirilmis ve veriler ortalama =
standard sapma olarak gosterilmistir. Pre-
distalizasyon ve post-distalization 6l¢timler
arasindaki ortalama farklar eglestirilmis t-test
veya Wilcoxon testi kullanilarak analiz
edilmistir. 0.05 den kicik P degerleri

istatistiksel olarak anlamli kabul edilmistir.

Metod Hatasi

ilk olctimlerden 3 hafta sonra, rastgele
secilen 5 hastaya ait 10 adet lateral
sefalometrik film tzerindeki olctimler ayni
arastirmaci tekrarlanmistir.
Guvenilirligin ~ olgulebilmesi i¢in  pre-
distalizasyon ve post-distalizasyon filmler
lizerinde intra-class korelasyon katsayilari (r)
hesaplanmisti. 97 % lik giiven aralig
istatistiksel olarak gtivenilir kabul edilmis ve
her parametre icin olcilen
korelasyon katsayilari (r) bu sinirlar arasinda
bulunmustur.

tarafindan

intra-class

BULGULAR

Distalizasyon donemi sonunda, iskeletsel
kafa kaidesinin  SNA
agisinda ortalama 0,2° lik bir artisla ve SNB
acisinda hi¢ bir degisiklik olmayarak sabit

degerlendirmeler

Chicago, IL, United States). Whether the

continuous  variables were  normally
distributed or not were determined by using
Shapiro Wilk test. Data were shown as mean
+ standard deviation for continuous variables.
The mean differences between pre- and post-
distalization measurements were analyzed by
paired sample t-test or Wilcoxon test. P value
less than 0.05 was considered statistically

significant.

Method Error

3 weeks after the first measurements, 10
lateral cephalometric films from 5 randomly
selected patients were repeated by the
investigator. Intra-class correlation
coefficients (r) were calculated on pre-
treatment and post-treatment cephalometric
films for evaluation of reliability. 97 %
intervals considered

confidence were

statistically reliable and the intra-class
correlation coefficients (r) calculated for each

variable ranged between these limits.

RESULTS
At the end of the distalization period,
skeletal assessments showed that the cranial

Tiirk Ortodonti Dergisi 2012;25:134-145
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kaldigint  gostermistir.  Vertikal — olarak
degerlendirildiginde ise mandibuler plan
acisinda 0,8° (p<0.05) alt yiz yuksekliginde
1,5 mm (p<0.05) lik artiglar gortImustar.

Bitiin hastalarda klinik olarak basarili bir
distalizasyon elde edilmistir. Maksiller molar
distalizasyonu ortalama 2,45 mm (p<0.05)
dir ve 1° (p<0.05) lik hafif bir distal devrilme
eslik etmistir. Ayrica, maksiller ikinci molarlar
ise 4,35 mm (p<0.05) distalize olmus ve ayni
zamanda 2°(p<0.05) distale devrilmistir.

Ust ikinci premolarlar st birinci
molarlarin distalizasyonunu takiben 3 mm
distale striklenmisler ve 2,3° distale
devrilmislerdir. Ust birinci premolarlarda ise
2,35 mm spontan distalizasyon ve 1,6°
distale devrilme gozlenmistir. Ust keserler
1,45° (p<0.05) retroklinasyon gosterirken
overjet 0.8 mm azalmistir.

Ortalama distalizasyon stiresi 9,5 aydir ve
aparey distalizasyon déonemi boyunca iyi bir
stabilizasyon gostermistir (Tablo1,2).

base remained constant, with only a mean
increase of 0.2° in the SNA angle and without
a change in the SNB angle. Vertically, 0.8°
(p<0.05) increase in the mandibular plane
angle and 1.5 mm (p<0.05) increase in the
lower facial height were observed.
Clinically successful distalization was
achieved in all patients. The mean maxillary
first molar distalization was 2.45 mm
(p<0.05) and 1° (p<0.05) slight distal tipping
accompanied  distalization.  Moreover,
maxillary second molars distalized 4.35 mm
(p<0.05) and tipped 2°(p<0.05) distally.

The upper second premolars showed 3 mm
distal drift following the upper first molars
and tipped 2.3° distally, while 2.35 mm
spontaneous distalization and 1.6° distal
tipping were seen on the upper first
premolars. Upper incisors were retroclined
1.45° (p<0.05), which decreased the overjet

0.8 mm.

Parametreler / Distalizasyon oncesi Distalizasyon sonrasi Change

Parameters Predistalization (T0) Postdistalization (T1) (T1-TO0) p-value®

SNA® 78.8+2.66 79.00+2.75 0.20+0.34 NS

SNB° 76.05+3.05 76.05+2.89 0.00+0.66 NS

ANB°® 2.8+1.75 2.95+1.72 0.15¢0.91 NS

NPerp-A -3.942.41 -3.95+2.67 -0.05+0.76 NS

NPerp-Pg -9.410.56 -10.1+0.52 -0.75¢2.31 NS

SN/GoMe® 33.95+1.16 34.75+1.11 0.80+t0.82 *

N-Me mm 116.65+2.63 119.05+2.09 2.40+2.19 *

N-ANS mm 51.45+2.51 51.9+2.79 0.45+0.55 NS

ANS-ME mm 65.2+2.26 66.75+2.80 1.55¢1.99 *
TARTISMA The average distalization duration was 9.5
Kooperasyon gerektirmeyen molar months and the appliance showed good

distalizasyon apareyleri  kullanildiginda,
molarlarin  distale devrilmesi, premolar
dislerin mezyalizasyonu ve on dislerin
proklinasyonuyla sonuclanan anterior ve
posterior dislerde ankraj kaybi olusmasi
beklenir (2-10). Son yillarda, maksiller molar
distalizasyonunda ankraj kaybi problemini
¢6zmek icin, konvansiyonel dental implantlar

Turkish Journal of Orthodontics 2012;25:134-145

(Table 1,2).

and anterior dental

DISCUSSION
When noncompliance molar distalization

stability throughout the distalization period

appliances are used, distal tipping of the
molars and anchorage loss of the posterior
unit that results with

Tablo I. Tedavi bas1 ve tedavi

sonu olgtimlerin grup igi

karsilastiriimasi.

Table I. Comparison of the

pretreatment and

posttreatment measurements

within the group (NS: Non

significant, *:p<0,05).
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Tablo II. Tedavi bas: ve tedavi

sonu dl¢timlerin grup igi

karsilagtirilmast.

Table II. Comparison of the

pretreatment and

posttreatment measurements

within the group (NS: Non

140

significant, *:;p<0,05).

Sar, Ozsoy, Arman-Ozcirpici, Kaya

Parametreler / Distalizasyon 6ncesi Distalizasyon sonrasi Change p-value®
Parameters Predistalization (T0) Postdistalization (T1) (T1-T0)
U1-VR mm 112+2.85 111.5+£2.91 -0.5+0.07 NS
U4-VR mm 91.35+2.30 89.00+2.76 -2.35¢1.15 *
U5-VR mm 84.95+1.17 81.95+1.39 -3.004£3.39 *
U6-VR mm 81.1+£2.30 78.65+1.84 -2.45+£1.09 *
U7-VR mm 67.95+2.59 63.60+3.24 -4.35+3.05 *
L1.VR® 97.55+1.38 94.65+2.43 -2.90£7.59 NS
U1/HR® 70.45+1.55 69.00+3.24 -1.45+1.45 NS
U4/HR® 48.40%1.57 46.80+2.73 -1.60£0.90 *
U5/HR® 41.25+2.18 38.95+2.86 -2.30+1.41 *
U6/HR® 34.60+1.97 33.60+1.93 -1.00+0.68 *
U7/HR® 23.60+1.06 21,60+2.99 -2.00£0.70 *
L1.MP® 60.90+2.78 56.90+3.48 -4.00+£12.68 NS
Overjet mm 4.50£1.73 3.70£1.93 -0.80+0.48 NS
Overbite mm  3.50+2.40 2.65+2.00 -0.85£1.31 NS
ULIP-VR mm  79.05+2.71 79.30+3.00 0.25+0.97 NS
LLIP-VRmm  75.00+1.82 75.45£3.81 0.45+1.09 NS

ve mini vidalar sabit ankraj saglamak icin mezialization of premolar teeth

kullanilmaktadir  (24-31).
dental implantlarin fiyat pahaliligi, yerlestirme

Konvansiyonel

lokalizasyonundaki kisitlamalar ve
yiuklemeden once bekleme periyodu
gereksinimi  gibi  dezavantajlart  vardir.

Minivida implantlari mutlak ankraj kontrolt
saglamalari,  bircok  farkli  anatomik
lokalizasyonlara yerlestirilebilmeleri, hemen

yuklenebilmeleri, basit mekanigi, hasta
kooperasyonu gerektirmemesi, kolay
yerlestirilebilmesi/cikariimast  ve  dusuk

maliyeti gibi avantajlari nedeniyle glinimiizde
yaygin olarak kullanilmaktadirlar (31).

Son yillarda; implant destekli pendulum
(24,25), iskeletsel distal jet (26, 27), Keles
(28), implant destekli
distalizasyon sistemi (31) ve cift yonli kuvvet
distalizatori  (32) gibi implant destekli
intraoral molar distalizasyon sistemlerinin

slider minivida

proclination of the anterior

teeth are

expected to occur (2-10). Lately, conventional
dental implants and miniscrews have been
used as stationary anchorage for maxillary
molar distalization in order to overcome the
anchorage loss (24-31). Conventional dental
disadvantages such as

implants have

expensive cost, limited locations for
placement and the need of a waiting period
before loading. Miniscrew implants are now
in widespread use as temporary anchorage
devices as they have advantages such as
absolute anchorage control, placement at
various anatomic locations, immediate
loading, simpler mechanics, independency
on patient

compliance, easy

placement/removal and low cost (31).

Tiirk Ortodonti Dergisi 2012;25:134-145
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dentofasiyal etklerini inceleyen cok sayida
calisma yayinlanmustir. Bitin bu calismalar,
konvansiyonel intraoral molar distalizasyon
apareylerinin en o6nemli problemi olan
anterior ankraj kaybini ortadan kaldirmayi
amaglamaktadir.  Bu  ylizden,  kuvvet
uygulama noktasi apareyin dizaynina gore
degismektedir.

Bu calismada, minivida implant destekli
distalizasyon sisteminin iskeletsel, dental ve
yumusak doku etkilerinin degerlendirilmesi
amaglanmisti. ~ MISDS’nin  palatinalde
konumlandirilmis agik nikel-titanyum sarmal
yay kuvvetinin uygulama noktasi maksiller
molarlarin diren¢ merkezinin tzerinden ya
da ¢ok yakinindan ge¢cmektedir; bu nedenle,
neredeyse saf kitlesel distal hareket beklenir
ve molarlarin distale devrilmesi
onlenebilmektedir.

Maksiller 1. molarlarin distalizasyon
miktari ortalama 2,45 mm bulunmus ve buna
1° lik distal devrilme eglik etmistir. Pendulum
apareylerinde oldugu gibi distalizasyon
kuvvetlerinin maksiller 1. molarlarin kron
seviyesinden uygulandigi calismalarda,
maksiller 1. molar kronlarinin ekstriizyonu ile
sonuclanan énemli derecede distal devrilme
ve bunu takiben mandibulanin posterior
rotasyonu kacinilmazdir. implant destekli
pendulum apereyini kullandiklar
calismalarinda Escobar ve ark. (25) 6mm
distalizasyon ve 11,3° devrilme; Oncag ve
ark. (14) 3,4-4,5 mm distalizasyon ve 10° -
14° devrilme; Kircelli ve ark. (33) 6,4 mm
distalizasyon ve 10,9° devrilme ve Polat-
Ozsoy ve ark. (21) 4,8 mm distalizasyon ve
9,1° devrilme oldugunu bulmuslardir. Bu
calismada bulunan devrilme miktari kuvvet
vektoriiniin tst molarlarin kron seviyesinden
gectigi calismalara gore onemli 6l¢tide disiik
bulunmustur ve tama yakin kitlesel hareket
elde edilmistir. Beklenen sekilde, bu
calismada elde edilen distalizasyon miktari
literatiirdeki  calismalardan  daha az
bulunmustur. Bu sonucun nedeni acik bir
sekilde hastalarimizda belirgin olarak daha
az bulunan distal devrilmedir. Diger
calismalarda  daha  fazla  miktarda
distalizasyon elde edilmesi belirgin distal
devrilme nedeniyledir ve bu da genellikle
molar dislerin kokleri distalize olmadigi icin
molar distalizasyonunun ntiksu ile sonuglanir.
Ancak, bizim calismamizda elde edilen

Turkish Journal of Orthodontics 2012;25:134-145

Number of studies examining dentofacial
effects of intraoral implant supported molar
distalization systems have been published in
the recent years such as implant supported
pendulum (24,25), skeletonized distal jet
(26,27), Keles slider (28), miniscrew implant
supported distalization system (31) and dual
force distalizer (32). All of these studies
aimed to eliminate the anterior anchorage
loss, which is a crucial problem of
conventional intraoral molar distalization
appliances. Hence, the point of force
application was changed according to the
appliance design.

In this study, we aimed to examine the
skeletal, dental and soft tissue effects of the
miniscrew implant supported distalization
system. The point of force application of the
palatally positioned open nickel-titanium coil
springs of the MISDS passed through or close
to the center of resistance of the maxillary
molars; therefore, an almost pure bodily
distal movement was expected to occur, and
distal molar tipping could be avoided.

The mean amount of maxillary first molar
distalization ~was  2.45 mm  and
accompanying distal tipping was so little with
1°. In studies where distalization forces are
applied through the crown level of the
maxillary molars, like in pendulum
appliances, significant distal tipping with
resultant extrusion of maxillary first molar
crowns and subsequent posterior rotation of
the mandible is inevitable. Escobar et al. (25)
showed 6 mm distalization and 11.3°
tipping; Oncag et al (14). demonstrated 3.4 to
4.5 mm distalization and 10° to 14° tipping;
Kircelli et al (33). found 6.4 mm distalization
and 10.9° tipping and Polat-Ozsoy et al (21).
showed 4.8 mm distalization with 9.1°
tipping in their studies which used implant
supported pendulum appliances. The amount
of tipping in this study is significantly lower
than the studies in which the force vector
passes from the level of upper molar crowns
and an almost bodily movement was
achieved. Not surprisingly, the amount of
distalization obtained in this study is slightly
lower than the studies in the literature. The
reason of this finding is obviously less distal
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distalizasyon hareketi molar disler kokleriyle
birlikte kiitlesel olarak hareket ettigi icin saf
bir harekettir ve bu yitizden niiks olmasi
beklenmez. Bununla birlikte, calismamizda
tedavi baslangicinda 10 hastanin 7’sinde
yarim Unite Sinif 1l molar iliski bulundugu
icin Simif Il molar iliskinin derecesi ve
gereken molar distalizasyon miktari diger
calismalara gore daha azdir.

Ust birinci ve ikinci premolarlarda 2,35-3
mm’lik spontan distalizasyon gozlenmistir.
Ayrica, st premolarlarin distalizasyonunda
transseptal gingival liflerde olusan gerilime
bagl olarak ust keserlerde 0,5 mm retriizyon,
1,45° lingual devrilme ve overjette az
miktarda azalma meydana gelmistir. Btln
bu sonuclar, st anterior bolgedeki
caprasikligi ve overjeti azaltarak tedavi
mekanigini kolaylastirmakta ve total tedavi
stiresini kisaltmaktadir. Sonuclar, diger palatal
implant destekli intraoral distalizasyon
sistemlerinin kullanildigi 6nceki calismalara
benzer bulunmustur (24-33).

Bu calismada bulunan en 6nemli klinik
bulgulardan birisi de maksiller birinci
molarlarda mezyali iceri distali disari alan
distalizasyon kuvvet vektoriine ve rotasyonu
engelleyen bukkal kontrol mekanizmasinin
olmamasina bagli olusan mezyal-i¢ ve distal-
dis rotasyondur. Bu rotasyon, maksiller
birinci molarlarin palatinalinde daha fazla,
bukkalinde daha az olmak tzere, klinik
olarak gortlen onemli miktarda
distalizasyonu golgelemistir. Distalizasyon
miktari maksiller birinci molarlarin mezyal
yuziinden VR diizlemine olan mesafe olarak
olculduginden ve disin en mezyalde
bulunan noktasinin lateral sefalogramlarda
bukkomezyal marjin olarak izlendiginden, bu
olcim dis rotasyona ugradiginda goreceli
olarak uzun bulunmustur. Bu nedenle, bu
olctimiin distalizasyon miktari daha az olarak
hesaplanmistir (T1-TO). Bununla beraber,
maksiller ikinci molarlarda ve premolarlarda
bu rotasyon gorilmemistir ve olcilen
distalizasyon  miktarlari  daha  fazla
bulunmustur.

Mandibuler diizlem acisi sadece 0,8°
artmis ve alt yiiz yiiksekliginde 1,5 mm’lik bir
artis bulunmustur. Az miktarlarda bulunan
mandibuler posterior rotasyon ve alt ve total
anterior yuz  yuksekligindeki artislar,
mandibulanin stabil olmayan okluzyonuna
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tipping observed in our patients. The greater
amount of distalization obtained in other
studies was the result of apparent distal
tipping, which generally results with relaps of
molar distalization, as the roots of the molar
teeth are not distalized. Nevertheless, the
distalization obtained in our study was pure
as the molar teeth were distalized bodily with
their roots, thus no relaps is expected.
Additionally, the severity of the initial Class Il
molar relationship and the amount of
distalization required was less in our study
group, as 7 out of 10 patients had half unit
Class Il molar relationship before treatment.
Spontaneous distalization of 2.35 mm to 3
mm was observed in the upper first and
second premolars. Besides, distalization of
upper premolars caused clinically significant
retrusion of 0.5 mm in the upper incisors by
1.45° lingual tipping due to the tension that
occurs in transseptal gingival fibers and a
slight decrease in overjet as a result. All these
outcomes must certainly be evaluated as
improvements, which would facilitate the
overall treatment mechanics and decrease
the total treatment time by decreasing the
upper anterior crowding and overjet. These
findings were similar when compared to
previous studies in which palatal implant
supported intraoral distalization systems
were used (24-33).

One of the important clinical findings
observed in this study was the mesial inward
and distal outward rotation seen on the
maxillary first molars which is thought to be
due to the distalization force vector from
mesial inside to distal outside and absence of
a buccal control mechanism to prevent the
rotation. This rotation blocked measurement
of the clinically important amount of
distalization, which was much greater at the
palatal side and less at the buccal side of
maxillary the first molars. As the amount of
distalization was measured from VR line to
the mesial side of the maxillary first molars
and the most mesial point of the teeth was
monitored to be the buccomesial margin on
lateral cephalograms, this parameter was
measured relatively longer when the tooth
was rotated. Therefore, T1-TO subtraction of
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bagli  mandibular  pozisyondaki hafif
degisiklik sonucu olabilir.

Bu calismadaki ortalama distalizasyon
stiresi 9,6 aydir. Kuvvet vektorini maksiller
birinci molarlarin  direng merkezinden
uygulamak ve paralel dis hareketi elde
etmeye calismak bu uzun sirenin nedeni
olabilir.  Ancak distalizasyon siresinin,
uygulanan distalizasyon sisteminin iskeletsel,
dissel ve yumusak doku etkileriyle birlikte
degerlendirilmesi gerekliligi
unutulmamalidir. MISDS nin en buyik
avantajlarindan biri, oral mukozay: kaplayan
akrilik bir parca icermeyen zarif metal yapisi,
kiicik ve hijyenik olusudur. Bu nedenle
distalizasyon sonrasinda yerinde tutulabilir.
Dolayistyla molar disler minivida destekli
apareye baglanarak ortodontik tedavi
boyunca stabilize edilerek molar ankraji
guclendirilebilir. ~ Bu  yizden MISDS,
distalizasyonun niiksiinii engellemek ve
molarlarla birlikte spontan olarak distalize
olsalar da bir cok vakada gerekliligi olan
premolar ve kaninlerin distalizasyonu
amaciyla da rahatlikla kullanilabilinir. Ayrica,
MISDS tedavinin ikinci fazinda anterior
segmentin  retraksiyonu amaciyla da
kullanilabilmektedir.

MISDS nin bir baska avantaji ise tedavinin
ilk fazinda devrilme olmadan vyeterli
derecede kitlesel distalizasyon elde
edildiginden molar diklestirmesini
gerektirmemesidir. Bu yiizden, MISDS ile
nispeten uzun distalizasyon siiresine ragmen,
beklenen total tedavi stresi kisadir.

SONUC

1) Minivida implant destekli distalizasyon
sistemi  kooperasyon  gerektirmeyen
maksiller molar distalizasyonunun etkili
bir yontemidir.

2) MISDS  kullanilarak  minimal  kron
devrilmesinin eslik ettigi, neredeyse
paralel bir distal st molar hareketi
basarilabilir.

3) MISDS kullanilarak onemli miktarda
spontan (st premolar distalizasyonu elde
edilebilir.

4) MISDS kullanilarak tst anterior dislerde,
overjette azalmaya neden olan klinik
olarak 6nemli derecede retroklinasyon
meydana gelir.

Turkish Journal of Orthodontics 2012;25:134-145

this measurement, which stands for the
amount of distalization, was calculated
relatively smaller. Nevertheless, this rotation
was not seen at maxillary second molars and
premolars, hence the teeth moved without
any prominent rotation and the distalization
measured were greater.

Inclination of the mandibular plane angle
increased only 0.8° and 1.5 mm increase in
the lower facial height was observed. The
minor amounts of mandibular posterior
rotation and increases in lower and total
anterior facial heights can possibly be the
result of a slight change in the position of
mandible due to unstable occlusion.

The average distalizaiton duration was
9.6 months in this study. Applying the force
vector through the center of resistance of
maxillary first molars and trying to achieve
bodily tooth movement might be the reason
of this long duration. However, it must be
kept in mind that distalization time must be
evaluated in conjunction with the skeletal,
dental and soft tissue outcomes of the applied
distalization system. One of the biggest
advantages of the MISDS is that as the
appliance is small and hygienic with its
delicate metallic structure free from acrylic
parts covering oral mucosa. Therefore, it can
be kept in place following molar
distalization. Hence, molar anchorage can be
directly reinforced and the molars can be
perfectly  stabilized  throughout the
orthodontic treatment by being connected to
the miniscrew-supported appliance. Thus,
the MISDS can comfortably be used as
anchorage to prevent relapse of distalization
and for additional distalization of premolars
and canines, which is required in most of the
cases although they were spontaneously
distalized with the molars. Moreover, MISDS
can also be used as anchorage to retract
anterior segment in the second phase of the
treatment.

Another important advantage of the
MISDS is that molar uprighting is not
required, as adequate bodily distalization
without tipping is obtained in the first phase
of treatment. Therefore, despite the relatively
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5)

MISDS premolar dislerin distalizasyonu
ve anterior diglerin retraksiyonu icin de
stabil  bir ankraj nitesi olarak
kullanilabilinir.

MISDS kullanilarak total tedavi suresi
azaltilabilir.

Sar, Ozsoy, Arman-Ozcirpici, Kaya

long distalization period, the anticipated total
treatment time is short with the MISDS.

CONCLUSION

1) Miniscrew implant supported distali-
zation system is an efficient way of
noncompliance maxillary molar distali-
zation.

2) Almost translatory distal upper molar
movement can be achieved with minor
crown tipping by using MISDS.

3) Substantial spontaneous upper premolar
distalization can be obtained by using
MISDS.

4) Clinically  important amount  of
retroclination occurs in the upper anterior
teeth that results with a slight decrease in
overjet by using MISDS.

5) MISDS can be used as a stable anchorage
unit during distalization of premolars and
retraction of anterior teeth.

6) The total treatment duration can possibly
be reduced by using MISDS.
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