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Asimetrik Hizli Ust Cene Genisletmesi
Asymmetric Rapid Maxillary Expansion

GiRls

Tek tarafli capraz kapanis, arkin tek tara-
finda tim disleri kapsayan bir anomali olup
ya fonksiyonel ya da gercek (iskeletsel) unila-
teral capraz kapanis seklinde gordlebilir (1-3).
Goriilme sikhgi %5,9-9,4 arasinda degismek-
tedir (4-6). Bu olgularin %67-%79’u fonksiyo-
nel capraz kapanistir (5, 7). Fonksiyonel ¢ap-
raz kapanis, tst arkin alt arka gore hafif bir se-
kilde dar olmasindan dolayi (2, 8, 9), alt cene-
nin kapanisa gecmesi esnasinda, okliizal ¢a-
tismalar sebebiyle maksimum interkaspidas-
yon konumuna geldiginde yeni bir pozisyona
kaymasidir (1, 10). Tek tarafl iskeletsel poste-
rior capraz kapanista ise st cenede, tek taraf-
taki posterior disler alt cenedeki posterior dis-
lere gore palatinalde konumlanmustir. Alt ce-
ne okltizyona gegerken diz bir yol izler. (9).
Bu tur olgular alt cenede kayma olmaksizin
hem sentrik iliskide hem de sentrik okliizyon-
da capraz kapanis varliginin belirlenmesiyle
fonksiyonel capraz kapanis olgularindan ayirt
edilebilirler (1, 9, 10). Tedavi segenegini de-
gistireceginden fonksiyonel ve iskeletsel ¢ap-
raz kapanislarin ayiriminin yapilmasi bu nok-
tada onemlidir (9).

Tek tarafli iskeletsel posterior capraz kapa-
niglarda alt cenenin laterale kaymasinin kom-
panzasyonu sonucunda gapraz kapanis tara-
finda kondillerin daha kisa oldugu bildiril-
mistir (11). Ingervall ve ark.(12), kondillerin
birbirine gore bu sekilde farkli biytimesine
cigneme kaslarinin asimetrik aktivitesininin
sebep oldugunu gostermislerdir. Unilateral
capraz kapanisin etiyolojik faktorleri arasinda
parmak emme, yalanci emzik emme ve
adaptif yutkunma ahiskanliklar oldugu da bil-
dirilmistir (8, 13, 14).

Bu calismanin amaci, asimetrik hizli st
cene genisletme islemi ile tedavi edilen ger-
cek tek tarafli capraz kapanis olgularinda, da-
ha once gelistirilmis bir yontem kullanarak
(15, 16) alci modeller tizerinde kisa donem
maksiller dental ve dentoalveolar degisiklik-
leri degerlendirmektir.
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INTRODUCTION

Unilateral posterior crosshite involves
multiple teeth on one side of arch and can be
defined either as functional crossbite or as
true (skeletal) unilateral posterior crossbite
(1-3). The prevalence of unilateral crossbite
changes between 5.9% and 9.4% (4-6).
Many of unilateral cases are functional natu-
re with the percentage of 67% and 79% (5,7).
Functional crossbite is the slide of the man-
dible to a new position because of the nar-
rowness of the upper arch according to the
lower arch (2,8,10) and occlusal interferen-
ces at the maximum intercuspidation (1,10).
The mandible follows its path of closure (9).
These kinds of cases can be distinguished
from functional crossbite cases by the presen-
ce of the unilateral crossbite in both centric
relation and centric occlusion positions wit-
hout sliding of the mandible (1,9,10). The
distinction of the functional and skeletal
crossbite cases is important because of the
possible cause of change of the treatment op-
tion (9).

It was reported that in skeletal unilateral
posterior crossbite, because of compensation
of lateral shift of the mandible, condylar he-
ights in crossbite side are shorter than in non-
crossbite side (11). Ingervall et al (12) showed
that asymmetric postural masticatory muscle
activity may lead to asymmetrical condylar
height. In addition; finger and dummy-suc-
king habits and adaptive swallowing behavi-
or have also been implicated as the etiologic
factors of unilateral reduction in width of the
maxillary dental arch in the early dentition
(8,13,14).

The aim of this study was to evaluate the
short term maxillary dental and dentoalveo-
lar changes in true unilateral posterior cross-
bite cases treated with asymmetric rapid ma-
xillary expansion by using a new developed
method (15,16) on dental casts.

SUBJECTS and METHODS

The study involved 38 patients (22 girls
and 16 boys) who applied to be treated to the
Department of Orthodontics of Selguk Uni-
versity and was approved by the Regional Et-

o
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Tablo I Tedavi grubundaki

bireylerin yas dagilimi,
ortalama genisletme ve

pekistirme siireleri.

Table I. The age distribution

of patients, expansion and

retention time of treatment
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group.

Etik Kurul Bagkanligi'nin 13.03.2007 tarih ve
76 no.lu karari uyarinca gerekli izin alindik-
tan sonra hasta ve hasta velileri bilgilendirilip
kendilerinden onay alinmistir.

Calismamizda tedavi (deney) ve kontrol
grubu olmak tzere iki grup olusturulmustur.
Deney grubunu tek tarafli iskeletsel tst cene
darligi olan 13 kiz, 8 erkek toplam 21 birey,
kontrol grubunu ise 9 kiz, 8 erkek toplam 17
birey olusturmaktadir. Tedavi grubunu olustu-
ran bireylerin cinsiyete gore yas bilgileri, or-
talama genisletme ve pekistirme stireleri Tab-
lo 1'de verilmistir.

ileri, Basciftci

hical Committee with the decision numbered
76 at 13.03.2007. According to this approval
the parents and patients were informed and
their confirmations were taken.

The subjects divided into two parts as
control and treatment groups. The treatment
group consisted of 21 patients (13 girls and 8
boys) with the skeletal unilateral crossbite
and control group consisted of 17 patients (9
girls and 8 boys). The mean pretreatment
ages, expansion and retention periods of the
treatment group are seen in Table I.

Genisletme Pekistirme Toplam

Yas/Age siiresi/ siiresi/ siire/Total time

(yil/year) Expansion time Retentiontime (giin/day)

yiy (gun/day) (glin/day)

Ort/Mean+SD Ort./Mean+SD Ort./Mean+SD  Ort./Mean+SD
KIZ/GIRL 13,4+£2,2 43+14 47+7,3 89+15
ERKEK/ BOY 13+1,9 42+18 47+3,6 89+16
TOPLAM/TOTAL 13,3+2,1 43+15 47+7,3 89+15

Deney grubunu olusturan bireyler arastir-
maya dahil edilirken su kistaslar 1s1iginda se-
¢ime tabi tutulmuslardir;

e 10-17 yas arahiginda ve daimi dislenme
doéneminde olmalari,

o Ust apikal kaidenin tek tarafli yetersiz ol-
masi

e Alt ¢enede transversal yonde fonksiyonel
bir kayma mevcut olmamasi

e Angle Smif | veya hafif Siif II-

I veya hafif Sinif Il malokliizyona sahip ol-

masi
e Damak dudak yarigi bulunmamasi
¢ Mid palatal suturun kaynasmamis olmasi

gibi kriterler aranmustir.

Kontrol
12,3+0,8 olan ortodontik tedavi ihtiyacinin
minimum oldugu daimi dislenme dénemin-
deki duz profile sahip Angle Sinif | ve az ya
da orta derecede alt keser gaprasikhgi olan
bireyler olusturmaktadir. Kontrol grubunu
olusturan bireyler, daha 6nce herhangi bir or-
todontik tedavi gormemis ve gozlem periyo-
du stresince hicbir ortodontik uygulama ya-
pilmaksizin ortalama 91,7+5,5 giin takip
edilmistir.

grubunu ise yas ortalamasi

Patients who fulfilled the following inclusion

criteria were selected in treatment group:

e The ages between 10 to 17 years with
permanent dentition,

e Unilateral insufficiency of upper apical
base,

e Absence of mandibular functional lateral
shift in transverse dimension,

e Representing Angle CI | or mild CI II-
| or CI Il malocclusions,

e Absence of cleft lip and palate,

¢ Incomplete fusion of the maxillary halves
through midpalatal suture.

The control group, mean age 12.3+0.8 years,
consisted of the patients with Angle CI | ma-
locclusion, straight profile and minimum
crowding in anterior mandibular region. All
of the patients in the control group have not
had any orthodontic treatment before and
followed 91.7+5.5 days without any ortho-
dontic intervention.

In treatment group, a modified acrylic
bonded appliance which is a splint type to-
oth-tissue borne appliance (17,18,19) with a
locked mechanism on noncrossbite side was

Tirk Ortodonti Dergisi 2010;23:226-240
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Tedavi grubundaki bireylerin tedavisinde
asimetrik hizli Gst cene genisletme islemi,
capraz kapanis olmayan tarafa kilitteme me-
kanizmasi eklenmesiyle olusturulan dis-doku
destekli splint tarzi bir aparey olan modifiye
akrilik bonded apareyi (17, 18, 19) ile ger-
ceklestirilmistir (Sekil 1). Bu aparey ortasin-
da Hyrax vidasi (G&H, Earlywood Drive,
Franklin, IN, ABD) bulunan bir apareydir.
Hyrax vidasi kollari tst diglerin palatinaline
servikalden temas edecek sekilde bukilmis
ve ikinci kiicuk azilar hizasinda olacak sekil-
de damaga mimkin oldugunca yakin ve pa-
ralel yerlestirilmistir (Sekil 2). Vidanin tst ce-
ne ile uyumu saglandiktan sonra, alt-tist mo-
deller istirahat araliginda 2-3 mm yiiksek ali-
nan mumlu kapanis vasitasiyla fiksatore alin-
mistir. Modeller Gst cenede tim dislerin okli-
zal ylizeylerinin tamamini ve vestibil yiizey-
lerinin servikal Gclustnt kaplayacak sekilde
akrilik ile orttilmusttr. Capraz kapanis olma-
yan tarafta tst posterior diglerin palatinalin-
den alt posterior diglerin lingualine kadar ver-
tikal yonde uzanan bir akrilik kisim olusturul-
mus ve bu kisim boyunca alt diglerin izleri ¢i-
kartilmis ve ayni zamanda akrilik alt posteri-
or diglerin vestibuliinde orta tgliuye kadar
uzatilmistir. Boylece alt disler hem vestibiil-
den hem lingualden akrilik ile sarilarak kilit-
leme mekanizmasi olusturulmustur. Hasta
agzinda gerekli uyumlamalar yapildiktan
sonra aparey agza simante edilmistir. Apare-
yin simantasyonu esnasinda fazla simanin
tahliyesi icin apareye disler bolgesinde delik-
ler agilmistir. Simantasyon icin cam iyono-
mer siman (Ketac-Cem, Espe Dental AG, See-
feld, Almanya) kullaniimistir.

Turkish Journal of Orthodontics 2010;23:226-240

used for asymmetric rapid palatal expansion
(Figure 1). This appliance had a hyrax screw
(G&H, Earlywood Drive, Franklin, IN, USA)
in the center. A hyrax screw’s arms were ben-
ded in contact cervically to the palatinal sur-
face of the upper teeth and the screw was
placed in the second premolars alignment
and as near to the palate as possible (Figure
2). Then the upper and lower study casts we-
re mounted on a fixator by using a wax regis-
tration which was recorded 2-3 mm higher
than the maximum intercupsidation position
in the range of free-way space. The acrylic
part of the appliance extended over the occ-
lusal, middle third of the vestibular surfaces
of all teeth. On the non-crossbite side, a ver-
tically extending “acrylic locked mechanism”
extending from the palatinal surfaces of the
maxillary posterior teeth to the lingual surfa-
ces of the mandibular posterior teeth was for-
med. Throughout the locked mechanism, the
bites of the lower posterior teeth were formed
and this acrylic part was extended to the ves-
tibular surfaces of the lower posterior teeth.
Therefore the lower posterior teeth were sur-
rounded from the vestibular and lingual si-
des. After necessary arrangements in the pati-
ents’ mouth the appliance was cemented.
Holes were opened for the escape of excess
cement during cementation. Glass ionomer
cement (Ketac-Cem, Espe Dental AG, See-
feld, Germany) was used for cementation.
Next to the cementation, the appliance
was activated with one-fourth turn twice (222
turn=0.5 mm) per day in the first week to

Sekil 1. Tedavi grubunda

asimetrik hizli iist gene islemi

i¢in kullanilan asimetrik
modifiye bonded RME

apareyi.

Figure 1. The asymmetric
modified bonded RME
appliance used in treatment
group for asymmetric rapid

maxillary expansion.
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Sekil 2. Asimetrik modifiye

bonded RME apareyinde

kullanilan hyrax vidasi ve

yerlesimi.

Figure 2. The hyrax screw

used in the construction of

230

the asymmetric modified

bonded RME appliance.

Aparey agza simante edildikten sonra vida
bir hafta stre ile sabah ve aksam olmak (ize-
re giinde 2 kez (2 x /4 tur = 0,5 mm) gevril-
meye baslanmistir. Radyografik olarak mid-
palatal sutur agildiktan sonra yeterli genisle-
me saglanincaya kadar vida giinde 1 defa /4
tur cevrilerek aktive edilmistir. Vida ¢evirme
stireci devam ettikce hastalar haftada bir go-
rilmis, apareyin stabilitesi ve sutur okliizal
radyografilerle kontrol edilmistir. Ekspansi-
yon islemi capraz kapanis diizeltildikten ve
2-3 mm overekspansiyon saglandiktan sonra
tamamlanmistir. Aparey, bant soktict pens ile
yavas yavas esnetilerek ve simanin kirilmasi
saglanarak agizdan tek parca seklinde ¢ikaril-
maya cahisilmistir. Bant sokiicl pens apareyi
esnetmede yetersiz kaldiginda, simani zayif-
latmak icin mikromotor kron sokiictilerle dii-
stik devirde sag ve sol taraftan birer ya da iki-
ser darbe yapilmistir. Disler tizerinde kalan
siman artiklari temizlendikten sonra aparey
tzerindeki oklizyonu yikselten kilitleme
mekanizmasina ait olan kisimlar kaldirilmis-
tir. Vida ligatur teli ile sabitlenerek pekistirme
amaci ile 6 hafta hareketli olarak kullandiril-
mistir. Bu donem sonunda tist ¢ene genislet-
me sireci bitirilmis ve sabit ortodontik apa-
reylere gecilmistir. Bu donemde ilk olarak tst
birinci buyik azi dislerine bant uygulanmis,
ekspansif bir transpalatal ark takilmis ve tim
st cene dislerinin braketleri yapistirilip sevi-
yeleme islemine baslanmistir.

Tedavi grubundaki hastalardan tedavi ba-
sinda (T1), genisletme sonrasinda (T2) ve pe-
kistirme sonrasinda (T3) olmak Ulzere tger
defa, kontrol grubundaki bireylerden ise kon-
trol basi ve kontrol sonu olmak tizere ikiser
defa alt ve st gene olcileri alinmis ve orto-
dontik calisma modelleri elde edilmistir. Mo-
dellerin degerlendirilmesi Oktay ve Kilig (15)

o

ileri, Basciftci

overcome the resistance of the sutures and
one-fourth turn once per day after the midpa-
latal suture opened radiographically until ob-
taining enough expansion. During the activa-
tion period, the patients were seen once in a
week and the stability of the appliance and
the midpalatal suture were controlled by
using occlusal radiography. Expansion pro-
cess continued until the correction of the
crossbite and obtaining 2-3 mm overexpan-
sion. The appliance was removed slowly as
piece by using a band-remover to provide the
breaking of the cement. If this operation was
inadequate to stretch the appliance, a few
hits were applied to the appliance by a mic-
romotor crown remover in low speed. After
the appliance cleaned to remove cement re-
sidue, the acrylic of the locked mechanism
was removed. The screw was immobilized
with a ligation wire and the appliance used in
active treatment was worn for a six-week-re-
tention period. At the end of this period, ma-
xillary expansion period was concluded and
orthodontic treatment with fixed appliance
was continued. First the bands were applied
to the upper first molars and an expansive
transpalatal arch was attached. Then all brac-
kets of the upper teeth were bonded and the
leveling was started.

The maxillary and mandibular impressi-
ons were taken and obtained the upper and
lower dental casts before treatment (T1), after
expansion (T2) and after retention phase for
each patient in treatment group. Same re-
cords were taken at the beginning of the con-
trol and at the end of the control for each pa-
tient in control group. The evaluation of the
models was carried out according to the met-
hod described by Oktay and Kili¢ (15) and
Kilic et al (16). A thin line (1 mm in diameter)
was drawn on the maxillary study models
using a paint-brush and barium sulphate so-
lution. The line began from the gingival mar-
gin of the mesio-buccal cusp of the upper
right first molar, passed through the tips of the
mesio-buccal and mesio-palatal cusps of that
tooth, crossed the palatal vault between the
first molars, and ended at the vestibular gin-
gival margin of the left molar (Figure 3). After
this procedure, the models were placed in an

Tirk Ortodonti Dergisi 2010;23:226-240



zehra

5/5/11

10:16 AM Page 231

Asimetrik Hizli Ust Cene Genisletmesi
Asymmetric Rapid Maxillary Expansion

ve Kilic ve ark.(16) tarafindan tanimlanan
metoda gore yapilmistir. Bir boya fircasi ve
baryum stilfat soltisyonu kullanarak tst ¢ene
calisma modeli tizerine yaklagik T mm capin-
da ince bir ¢izgi cizilmistir. Bu ¢izgi Ust sag
birinci molarin  mesiobukkal ttiberkiltndn
gingival marjininden baslatilmis, tst sag bi-
rinci molar disin mesiobukkal ve mesiopala-
tinal tiberkiil tepeleri tizerinde devam ettiril-
mis, birinci molarlar arasindaki damak kub-
besinden gecirilmis ve sol birinci molar disin
vestibular gingival marjininde sonlandiriimis-
tir (Sekil 3). Bu islemden sonra, modeller X-
ray isinlarini gecirebilecek sekiz bolmeden
olusan plastik bir kutuya yerlestirilmistir. Da-
ha sonra standardize bir sekilde plastik kutu-
nun radyografik gorintisi elde edilmistir
(Sekil 4). Standardizasyonu saglayabilmek ve
distorsiyon olmaksizin goriinti elde edebil-
mek icin Kili¢ ve ark.(16) tarafindan tarif edi-
len su noktalara 6zen gosterilmistir:

1. Calisma modellerinin arka sinirinin ve
baryum sulfat cizgisinin film duizlemine
paralel olmasi,

2. Model kaidelerinin horizontal diizleme
paralel olmasi,

3. Baryum silfat cizgisi ile film arasinda
yaklasik 2,5 cm mesafe olmasi.

Radyograflar, tizerine ¢izim kagidi konula-
rak manuel olarak degerlendirilmistir. Bu de-
gerlendirmede kullanilan noktalar ve diiz-
lemler Oktay ve Kili¢(15)"in tanimlandigi se-
kilde belirlenmistir (Sekil 5a ve 5b). Deger-
lendirme icin 8 nokta ve g agt kullanilmistir.
Kullanilan noktalar sunlardir (Sekil 5a):

a. 1 ve 3, sag ve sol mesio-bukkal tuiberkdl
tepeleri,

b. 2 ve 4, sag ve sol mesio-palatinal ttiberkdl
tepeleri,

c. 5ve 7, st alveolar egim noktalari (sag ve
sol birinci molar disin palatal diseti ile al-
veolar kaidenin birlesim yerinin orta nok-
tasi),

d. 6 ve 8, alt alveolar egim noktalari (sag ve
sol palatal dizlik ile alveolar kaidenin
birlesim yerinin orta noktasi).

Degerlendirmede kullanilan agilar ise sun-
lardir (Sekil 5b):

Turkish Journal of Orthodontics 2010,23:226-240

eight cabinet plastic box which allowed X-
rays to pass freely, and then a radiographic
image of the box was obtained in a standardi-
zed manner (Figure 4). In order to achieve
standardization and to obtain an image witho-
ut distortion, special attention was given to the
following points described by Kili¢ et al (16):

1. The parallelism of the posterior edges of
the study models and barium sulphate li-
nes to the film plane,

2. The parallelism of model bases to the ho-
rizontal plane,

3. The existence of a distance of approxima-
tely 2.5 cm between the barium sulphate
line and film.

Radiographies were evaluated manually by

using a tracing paper. The points and the pla-

nes used in this evaluation were determined

as described in the study of Oktay and Kilic

(15) (Figure 5a and 5b). Eight points and thre-

e angles were used for assessment. These po-

ints are followed (Figure 5a):

a. 1 and 3, right and left mesio-buccal cusp
tips;

b. 2 and 4, right and left mesio-palatal cusp
tips;

c. 5 and 7, right and left upper alveolar tip-
ping points (midpoint of the junction bet-
ween alveolar process and palatal gingiva
of the first molar);

d. 6 and 8, right and left lower alveolar tip-
ping points (midpoint of the junction bet-
ween alveolar process and palatal shelf).

Sekil 3. Ust modelde birinci

biiytik az1 disler arasina

gizilen baryum siilfat gizgisi.

Figure 3. Barium sulphate

line drawn on the upper

plaster models between the

first molars.

231



zehra

5/5/11

10:16 AM Page 232

Sekil 4. Sekiz adet ortodontik

al¢1 modelin tek bir film
tizerindeki radyografik

gorlntiisii.

Figure 4. Radiographics

images of eight orthodontic

plaster models in a single film

232

(18 x 24 cm)

1. Da: Ust cenede darlik olan taraftaki st
birinci molar disin mesio-bukkal ve mesiopa-
latinal tiberkul tepeleri boyunca gecen dog-
ru ile sag ve sol molarin mesio-palatinal ti-
berkul tepelerinden gegen transversal okluzal
diizlem arasindaki ic acidir. Ust cenede dar-
lik olan taraftaki st birinci molar disi, devril-
me miktarini belirler.

2. Ga: Ust cenede darlik olmayan tarafta-
ki Gst birinci molar disin mesio-bukkal ve
mesiopalatinal tiberkil tepeleri boyunca ge-
cen dogru ile sag ve sol molarin mesio-pala-
tinal tuberkdl tepelerinden gecen transversal
okluzal diizlem arasindaki ic acidir. Ust ce-
nede darlik olmayan taraftaki tst birinci mo-
lar disin devrilme miktarini belirler.

o

ileri, Basciftci

The angles in this evaluation are followed (Fi-
gure 5b):

1. Da: Inner angles between the transver-
sal occlusal line connecting the mesio-pala-
tal cusp tips of the right and left molars and
the lines passing through the mesio-buccal
and mesio-palatal cusp tips of the molars on
crosshite side. This angle shows the amount
of tipping of the upper first molar on the
crossbite side.

2. Gou: Inner angles between the transver-
sal occlusal line connecting the mesio-pala-
tal cusp tips of the right and left molars and
the lines passing through the mesio-buccal
and mesio-palatal cusp tips of the molars on
non-crosshite side. This angle shows the

Tirk Ortodonti Dergisi 2010;23:226-240
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3. B: Hem sag hem de sol tarafta st ve alt
alveolar egim noktalarinin kendi icerisinde
birlestirilmesi ile olusan sag ve sol alveolar
dogrular arasindaki i¢ acidir. Alveolar kaide
egimini belirler.

Calisma grubu igin T1, T2 ve T3; kontrol
grubu icin ise kontrol basi ve kontrol sonun-
da elde edilen 6lcumlerin istatistiksel Gnemi
Wilcoxon non-parametrik testi ile belirlen-
mistir. iki grup arasinda, kontrol basi-tedavi
basi, kontrol sonu-pekistirme sonu farki
gruplar arasi karsilagtirilmalari ise kovaryans
analizi ile degerlendirilmistir. Tim istatistik-
sel analizlerde SPSS paket programindan
(Statistical Package for Social Sciences, ver-
sion 13.0, SPSS Inc., Chicago, lllinois, ABD)
yararlanilmistir.

Yapilan o6lctimlerin duyarlihginin belirle-
nebilmesi icin rasgele secilen 13 bireye ait
olcumler 6 hafta ara ile tekrarlanarak SPSS
paket programinda Cronbach Alpha analizi
ile oOlgtimlerin tekrarlanabilirligi hesaplan-

Turkish Journal of Orthodontics 2010,23:226-240

amount of tipping of the upper first molar on
the non-crossbite side.

3. B: Inner angle between the right and left
alveolar lines connecting the upper and lower
alveolar tipping points in each side. This ang-
le shows the inclination of the alveolar base.

To evaluate the treatment changes of tre-
atment group between T1, T2, T3 and the
changes during observation of control group,
Wilcoxon signed rank tests were used. The
differences between the two groups were
evaluated by analysis of covariance. All sta-
tistical analyses were performed using SPSS
(Statistical Package for Social Sciences, versi-
on 13.0, SPSS Inc., Chicago, lllinois, USA)
package program.

To determine the errors associated with
the measurements, 13 records were selected
randomly. Their measurements were repea-
ted 6 weeks after the first measurement. The

o

Sekil 5. Dentoalveolar egimin
degerlendirilmesinde

kullanilan noktalar ve agilar.
Figure 5. The points and

angles used for evaluation of

dentoalveolar inclinations.
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Tablo II. Calisma grubuna ait

tedavi basi, genisletme sonu

ve pekistirme sonu 6lgiim

sonuglarinin karsilastirmasi.

Table 1. The comparison of

the measurements at the

beginning of treatment, after

expansion and after retention

in treatment group.

Tablo III. Kontrol grubuna ait

kontrol bas1 ve kontrol sonu

6l¢lim sonuglarinin

karsilagtirmasi.

Table III. The comparison of

the measurements at the

beginning and at the end of

234

control in control group.

ileri, Basciftci

T T2 T3 Kargilagtirma/Comparison
N X Sd X Sd X Sd T1-T2 T2-T3 T1-T3
Da 21 874 573 1086 547 1095 376 0,790 NS 0952 NS 0,169 NS
Go 21 905 590 1276 654 967 558 0043 * 0050 NS 0,717 NS
B 21 6833 926 7955 9,19 7798 644 0,000 *** 0,206 NS 0,000 ***

*p<0,05,7:p<0,01,"*:p<0,001, NS: Istatistiksel olarak énemsiz/Not statistically significant p>0,05

T1 T2 Karsilastirma/
Comparison
Olciimler/ N X Sd X Sd T1-T2 Ti1-T2
Measurements
D o 17 6,74 4,80 5,76 432 0,528 NS
G a 17 7,50 5,94 6,74 6,00 0,147 NS
1S 17 69,79 11,93 67,65 10,12 0,211 NS

mustir. iki seri 6lctim arasinda 6nemli farklar
bulunmamistir. Cronbach Alpha degerleri D a.
icin 0,69 (p=0,025), G « icin 0,97 (p=0,000)
ve B icin 0,94 (p=0,000)'tdr.

BULGULAR

Tedavi grubunda ¢apraz kapanistaki mola-
ra ait devrilme acisinda (D o), hem genislet-
me (2,12°) hem de pekistirme (2,21°) donemi
sonunda istatistiksel olarak énemli olmayan
bir artis saptanmistir (p>0,05). G a agisinda
ise genisletme sonunda istatistiksel olarak
onemli bir artis (3,71°) meydana gelmistir
(p<0,05) ancak pekistirme sonunda tekrar
niiks ederek (0,62° artis) baslangic degerine
yaklasmistir (T1-T3 doneminde p<0,05). Pa-
latal egim acisinda (B) tedavi ile hem genis-
letme (11,22°) hem de pekistirme (9,65°) so-
nunda o6nemli artis saglanmistir (p<0,001)
(Tablo 2).

Kontrol grubunda ise, kontrol bagi-kontrol
sonu donemde D o acisinda 0,98°, G a agisin-
da 0,76° ve B acisinda ise 2,14° azalma sap-
tanmis ancak bu degisimler istatistiksel olarak
onemli bulunmamistir (p>0,05) (Tablo 3).

Tedavi basi-tedavi sonu ve kontrol basi-
kontrol sonu arasinda olusan farklar karsilas-
tinldiginda iki grup arasinda D a acisindaki
degisim p<0,01 diizeyinde, 8 acisindaki de-
gisim ise p<0,001 diizeyinde 6nemli bulun-
mustur (Tablo 4).

o

Cronbach Alpha analysis was applied to as-
sess the repeatability. It was found that the
difference between the first and second me-
asurements were insignificant. The Cronbach
Alpha values for D a, G a and 8 angles were
0.69 (p=0.025), 0.97 (p=0.000) and 0.94
(p=0.000) respectively.

RESULTS

In treatment group, there were not statisti-
cally significant increases in the molar on the
crossbite side (D a) angle at the end of the
both expansion (2.12°) and retention (2.21°)
periods (p>0.05). There was a statistically sig-
nificant increase (3.71°) in G a at the end of
expansion period (p<0.05), whereas after re-
tention period a relaps (0.62°) was observed
and the amount of the tipping was close to
the initial value (p<0.05 at T1-T3). There we-
re statistically significant increases in the pa-
latal inclination angle () at the end of the
both expansion (11.22°) and retention (9.65°)
periods (p<0,001) (Table 2).

In control group, there was an increase in
D o (0.98°), G a (0.76°) and B (2.14°) at the
observation period but these changes were
not statistically significant (p>0.05, Table 3).

When the differences between T1-T3 for
treatment group and the beginning-the end of

Tirk Ortodonti Dergisi 2010;23:226-240
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Tedavi Grubu/
Treatment Group

Kontrol grubu/
Control Group

Olciimler/Measurements N X Sd N X Sd  Comparison
Da 21 221 614 17 -097 567 0001 =
Gao 21 0,62 6,90 17 -0,76 4,25 0,200 NS
3 21 9,64 7,48 17 -2,15 6,39 0,000 bl
TARTISMA the observation for control group compared; the

Capraz kapanisin ve transversal yon uyus-
mazliklarinin diizeltilmesinin amaclandigi
hizli tst cene genisletmesinin iskeletsel yapi-
larla birlikte disler tizerinde de cesitli etkileri
oldugu bilinmektedir. Ust birinci biiyiik azilar
arasi mesafede artis, molar dislerde devril-
me, Ust keserler arasinda diestema, ark cev-
resinde artis hizli st cene genisletmesinin
en cok bilinen dental etkilerindendir. Ancak
hem iskeletsel hem de dissel etkilerin dere-
cesi kullanilan aparey, vida ¢evirme protoko-
[t, toplam cevirme siiresi gibi faktorlere gore
degismektedir (18).

Okliizal ytizeyleri 6rten bonded RME apa-
reyinin konvansiyonel RME apareyleri tizerine
pek cok avantaji oldugu bilinmektedir (20, 21).
Son zamanlarda yapilan calismalarda bonded
RME apareylerinin maksiller parcalari daha
paralel bir sekilde ayirdigi ve ayni zamanda
niiks riskini azalttgr bildirilmistir (20). Bonded
RME apareyinin kullanimindaki artisin diger
sebepleri; apareyin kolay hazirlanmasi, poste-
rior bolge dislerinde devrilmeyi azaltmasi ve
on capraz kapanisin diizeltilmesine yardimci
olan bite-blok etkisidir (22). Bu ¢alismada asi-
metrik genisletme yapmak amaci ile bonded
RME apareyine (17, 18, 19) kilit mekanizmasi
eklenmesi ile olusturulan asimetrik modifiye
bonded RME apareyinin st birinci buyik azi
dislerinde ve alveol cikintilarda olusturdugu
devrilme miktari degerlendirilmistir.

Asimetrik hizli Gist cene genisletme apare-
yi ile calismadaki tim hastalarda midpalatal
sutur actlmistir. Ancak capraz kapanis olma-
yan tarafta alt posterior dislerin de katilimiy-
la ankrajin giiclendirilmesi amaciyla olustu-
rulan kilit mekanizmasi bir stopper gibi is
gormekte ve st arkin iki tarafinda diferansi-
yel genisleme olusturulabilmesine olanak
vermektedir.

Turkish Journal of Orthodontics 2010,23:226-240

changes were statistically significant in Da. ang-
le (p<0.01) and in 8 angle (p<0.001) (Table 4).

DISCUSSION

Rapid maxillary expansion aims crossbite
and the correction of transversal discrepancy
and affects both the skeletal structures and te-
eth. An increase in dimension of the upper
first molar, the tipping of molars, a diastema
between the upper incisors and an increase
in arch perimeter are the most common den-
tal effects of RME. However, both the level of
skeletal and dental effects are dependent on
some factors such as the appliance used in
the study, the screw turning protocol and to-
tal turning time (18).

Bonded RME appliances with occlusal
coverage have been reported to have certain
advantages over conventional devices
(20,21). Recent studies have stated that bon-
ded RME appliances expand the maxillary
halves in a more bodily fashion and also re-
duce the risk of relapse (20). The other rea-
sons for increasing use of bonded RME over
recent years are easy fabrication of the appli-
ance, reduced tipping of the posterior teeth
and the bite-block effect to facilitate correcti-
on of anterior crossbites (22). In this study,
the effects of an asymmetric modified bon-
ded RME appliance which was constructed
by adding a locked mechanism to the acrylic
bonded appliance (17,18,19) for asymmetric
rapid palatal expansion on the amount of the
tipping of the upper first molars and alveolar
processes were evaluated.

Midpalatal suture was opened with the
asymmetric RME appliance in all patients of

o

Tablo VI. Tedavi ve kontrol

grubunun karsilastirilmasi.

Table VI. The comparison of

the treatment and control

group.
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Posterior dislerde meydana gelen devrilme
miktari genisletme strecinin baslangicinda
daha belirgin olmakla birlikte bu durum pala-
tal yumusak doku ve periodontal ligamentin
stkismasina baglhdir. Genisletmeye devam
edildikce linear artiglara nazaran dental dev-
rilme orani azalmakta ve genisletme sonuna
kadar sabit kalmaktadir. Genisletme stirecinin
baslarinda gortlen digsel degisikliklerin kay-
nagl bashca dental devrilmedir. Bununla bir-
likte molar dislerdeki devrilme kismen mak-
siller segmentlerdeki devrilmeye baghdir (23).

Frontal diizlemde, hem iskeletsel hem de
dissel yapilarda genisletmeye verilen acisal
cevaplarin sag ve sol tarafta esit olmadig bil-
dirilmistir (23, 24). Ohshima, midpalatal su-
turun vomere gore histolojik acidan asimet-
rik acgildigini belirlemistir (23). Wertz(25)
midpalatal suturun bir tarafinda diger tarafa
gore daha belirgin olan cevabin sebebini is-
keletsel eklemlerdeki rijiditenin farkhligi ola-
rak gostermistir.

Gergek unilateral capraz kapanis olgula-
rinda mutlaka tek tarafl olarak etki edecek
apareyler tercih edilmesi gerektigi, aksi tak-
dirde normal oklizyonun oldugu tarafta
bukkal nonokluzyon meydana gelecegi bil-
dirilmistir (1, 26). Bu amacla normal okliiz-
yon tarafinda istenmeyen lateral hareketleri
onlemek icin hareketli Nord apareyi ve bon-
ded RME apareyine; roli, alt ceneyi kilitle-
yip Ust ¢cenenin lateral hareketine karsi an-
kraj saglamak olan okliizal indeks kismi ek-
lenip tek tarafli ekspansiyon saglanabilecegi
bildirilmistir (26).

Toroglu ve ark.(3), asimetrik genisletme
yapabilmek amaciyla Quad-helix’e vertikal
yonde uzanan bir “stopper” ekleyerek olus-
turduklari modifiye quad-helix apareyini ta-
nitmislardir. Calismalarinda, genisletme so-
nunda capraz kapanis tarafinda st birinci
biyuk azi disindeki devrilme miktarini 7,3°,
capraz kapanis olmayan tarafta ise 2,5° ola-
rak 6lgmuslerdir. Bu ¢alismada ise tist molar-
lardaki devrilme miktari capraz kapanis olan
taraf ve olmayan taraf igin sirasiyla genislet-
me donemi sonunda 2,12° ve 3,71°, pekistir-
me donemi sonunda ise 2,21° ve 0,62°dir.
Banded RME apareyi ile yapilan calismalarda
molarlarda genisletme sonunda; Hicks(23)
1°-24°, Cotton(24) 16°, Ciambotti ve ark.(27)
6°, Davidovitch ve ark.(28) ise 14°-20° dev-
rilme saptamislardir. Bu calismada devrilme

o

ileri, Basciftci

the treatment group. This appliance reinfor-
ces the anchorage of the non-crossbite side
teeth by including the mandibular posterior
teeth with the aid of the stopper part of the
appliance and enables to achieve differential
expansion between the 2 sides of the maxil-
lary dental arch.

The amount of the posterior teeth tipping
is more pronounced at the beginning of the
expansion period and this situation depends
on the constriction of the palatal soft tissue
and periodontal ligament. While the expan-
ding period continuous, dental tipping dec-
reases compared to linear increases and re-
mains stable. Dental tipping is the main sour-
ce of dental changes at the beginning of the
expansion period. However, molar tipping
depends on partly the tipping of the maxillary
halves (23).

Angular responses to expansion, both
dental and skeletal, were asymmetrical from
right to left in the frontal plane (23,24). Ohs-
hima, showed histologically that the midpa-
latal suture opened asymmetrically to the vo-
mer (23). Wertz(25), showed that the diffe-
rences in the rigidity of the skeletal articulati-
ons causes the response of midpalatal suture
that is more prominent in one side according
to the other side.

In true unilateral posterior crossbites, it is
suggested that the appliances and biomecha-
nics must be selected that exert primarily a
unilateral effect and otherwise buccal non-
occlusion in non-crossbite side is caused
(1,26). For this reason some authors recom-
mended using removable Nord appliance or
bonded RME appliance with an occlusal in-
dex into the acrylic for asymmetric expansi-
on. The objective of adding occlusal index is
to have the mandibular dentition lock into
the index and provide anchorage resistance
to lateral maxillary movement (26).

Toroglu et al (3) introduced a modified
quad-helix appliance which was made by
soldering a vertically extending “stopper” to
the quad-helix appliance on the non-crossbi-
te side for providing asymmetric expansion.
In their study, they found that the amounts of
the upper molars tipping on crosshite side
and non-crossbite side were 7.3° and 2.5° at
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miktarlarinin 6nceki calismalara gore 6zel-
likle capraz kapanis tarafinda daha dustik ol-
masinin sebebi 6lcim yontemindeki farklilik
ve modifiye bonded RME apareyinin modifi-
ye quad-helix ve banded RME apareylerine
gore daha rijit olmasi ile dissel etkiden ¢ok
iskeletsel etki olusturmasi olabilir. Ayrica,
onceki calismalarda 6lgtim sonuglari frontal
filmlerden (19,23,28) ya da modeller (27)
tzerinde farkli yontem kullanilarak elde
edilmistir. Ayni yas grubu ve ayni 6l¢tim yon-
temini kullanan Kilic ve ark.(16) ise, akrilik
bonded RME apareyi ile sag ve sol molar aci-
larinda yaklasik 7°’lik 6nemli artis saptamis-
lardir. Bu calismada molar devrilmesinin Ki-
lic ve ark.(16)'nin calismasina gore daha az
olmasinin sebebi ise bu calismada kullanilan
hyrax vidasinin apareyin rijiditesini artirmig
olmasi olabilir.

Garib ve ark.(29) haas tip aparey kullani-
lan grupta molar dislerdeki devrilme miktari-
nin hyrax tip aparey kullanilan gruba gore
daha fazla oldugunu ancak bunun istatistik-
sel olarak o6nemli olmadigint bildirmistir.
Asanza ve ark. (30) ise hem banded hem de
bonded grupta molar devrilme miktarini
10,5° olarak ol¢mustiar. Memikoglu ve
ark.(31) banded grupta bonded gruba gore
cok daha fazla molar devrilmesi (sirayla
22,5° ve 9,6°) oldugunu bildirmislerdir. Ayri-
ca bonded RME apareyi ile molar dislerde
Basciftci ve Karaman(19), pekistirme dénemi
sonunda 4,8°; Sari ve ark.(32), pekistirme do-
nemi sonunda karma dislenme doneminde
7,5°; daimi dislenme doneminde 4,8°; Ra-
moglu ve Sari(33), hem yari hizli hem de hiz-
[1 Gst cene genisletme islemi ile yaklasik 10°
bukkal devrilme saptamiglardir. Podesser ve
ark.(34) splint tarzi genisletme apareyinin so-
nuclarini CT tizerinde 6lgmisler ve molarlar
arasi agida 1° artis bulmusglardir.

Literatiire baktigimizda bu calismada da
kullanilan ve tiim dislerin okluzal ve vestibdil
yuizeylerini ve damag 6rten modifiye bonded
RME apareyi ile yapilan ¢alismalarda alinan
sonuclar benzerdir (18, 19, 32). Ayrica bu apa-
reyi ve calismaya dahil edilen bireylerin daimi
dislenme doneminde olup bu calisma ile ben-
zer yas grubunu kullanan calismalarda (18, 19,
32) olcilen molar devrilme, ayni apareyi kul-
lanan fakat daha kuguk yas grubunda ve karma
dislenme doneminde vyirtilen calismalarda
olctilen miktardan daha azdir (32, 33).

Turkish Journal of Orthodontics 2010,23:226-240

the end of expansion respectively. In our
study, the amounts of the upper molars tip-
ping on crossbite side and non-crossbite side
were 2.12° and 3.71° at T2; 2.21° and 0.62°
at T3 respectively. In the banded RME appli-
ance used studies; the amounts of the molar
tipping at the end of the expansion were;
Hicks (23) 1°-24°, Cotton(24) 16°, Ciambotti
et al(27) 6°, Davidovitch et al(28) 14°-20°. In
this study, the reason of decreased tipping
amounts compared to the previous studies in
the crossbite side are the differences between
measurement methods, increased rigidity of
the bonded RME appliance compared the
modified quad-helix and the banded applian-
ces and providing more skeletal effects com-
pared to dental effects. Moreover the measu-
rement results were obtained by different
methods from the frontal radiographs
(19,23,28) or models (27). Kilic et al (16),
used the same age ranged group and the sa-
me measurement method with our study, fo-
und 7° significant increase in the right and
left molar angle with the acrylic bonded RME
appliance. In our study the molar tipping was
less than Kili¢ et al(16) study’s possibly be-
cause of the hyrax screw was increased the
rigidity of the appliance.

Garib et al(29) reported that the Haas-
type expander produced a greater change in
the axial inclination of molars compared
with the Hyrax-type expander but the amo-
unt of tipping was not statistically significant.
Asanza et al (30) measured the molar tipping
10.5° in both the banded and bonded gro-
ups. Memikoglu et al (31) reported that the
molar tipping was greater in banded group
than bonded group (22.5° and 9.6° respecti-
vely). Moreover Basciftci and Karaman (19)
found that the molar tipping in the molar was
4.8° at the end of the retention period; Sari et
al (32) found the molar tipping in the mixed
and permanent dentition 7.5° and 4.8° at the
end of the retention period respectively; Ra-
moglu and Sari (33) determined that buccal
tipping in the molars was 10° both with se-
mi-rapid and rapid maxillary expansion. Po-
desser et al (34) measured the splint-type re-
sults using CT and they found 1° increase in
the intermolar angle.

o
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Bu calismada genisletme sonunda (T2),
capraz kapanista olmayan molardaki devril-
me miktari, capraz kapanista olan molardaki
devrilme miktarindan daha fazladir. Bunun
sebebi genisleme istenmeyen tarafta yani an-
kraj tarafinda Hicks (23)'in de belirttigi gibi
palatal yumusak dokularin ve periodontal li-
gamentin daha fazla sikismasi olabilir.

Hizli Gst cene genisletme isleminde alveo-
lar devrilme, palatal genislik degisimi ve mo-
lar devrilmesi toplam genisleme miktarindaki
degiskenligin sebebini olusturur ve fazla etki-
li olan faktor de alveolar devrilmedir (27).
Hicks(23) hizli Gst cene genisletme islemi ile
10-15 yas arasi bireylerde maksiller parcala-
rin -1° - +8° bukkale egildigini gostermistir.
Ciambotti ve ark.(27) ise 11 yas bireylerde
banded RME apareyi ile 5°, nikel-titanyum
palatal genisletme apareyi ile 9 yas bireyler-
de 6,5° alveolar egilme elde etmislerdir. Kilig
ve ark.(16) ortalama yasi 13,5 olan akrilik-
bonded grupta alveolar egimde yaklasik
7°'lik onemli artis saptamislardir. Bu ¢alisma-
da ise alveolar egim acisinda genisletme do-
nemi sonunda 11,2°'lik énemli bir artis ol-
mustur ve alti haftalik pekistirme donemi so-
nunda 1,5°lik istatistiksel olarak onemli ol-
mayan nitks meydana gelmistir. Bizim galis-
mamizda énceki galismalara gore daha fazla
alveolar devrilme olmasinin sebebi, kullandi-
gimiz apareyin Ust ceneyi tek tarafli olarak
acilmaya zorlamasi sonucunda 6zellikle aktif
cevirme donemi boyunca iskeletsel yapilarda
olusan direncin ve stresin, simetrik genislet-
me ile olusan dirence gore daha fazla olmasi
olabilir. Nitekim aktif vida cevirme donemin-
de, bazi hastalarimizda genisletme istenen
tarafta apareyde siyrilmalar olmustur. Ayrica
onceki calismalarla olan bu farkhliklarin se-
bepleri arasinda olgtlerin elde edilisindeki
yontem ve materyal farklihgi da sayilabilir.

RME ile olusan kuvvetlerin 5-6 hafta igin-
de dagildigi ve alveolar bolgelerde niiks mey-
dana geldigi bildirilmistir (35). Bu calismada
niks miktarinin az olmasinin sebebi ayni
aparey ile pekistirme yapilmis olmasi olabilir.

SONUC

Tim dislerin oklizal yiizeylerini orten
bonded tip RME apareyi ile yapilan asimetrik
hizli Gist cene genisletmesi, gercek tek tarafh
posterior capraz kapanis olgularinin tedavi-
sinde etkili bir yontemdir. Bu aparey ile alve-

o
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The results of this study are similar with
the other studies used the modified bonded
RME appliance which covers the occlusal and
vestibular surfaces of the teeth and the palatal
tissues (18,19,32). The molar tipping in the
studies which used the same appliance, the
same age ranged and the permanent dentition
group (18,19,32) is less than in the studies
which used the same appliance, the smaller
aged and mixed dentition group (32,33).

In this study the amount of tipping was
greater in the molar of non-crossbite side
than in the molar of the crossbite side at T2
because the constriction of the palatal soft tis-
sues and periodontal ligaments in non-cross-
bite side (anchorage side) than the crossbite
side as Hicks (23) indicated in his study.

The alveolar tipping occurred by RME, the
changes in palatal dimension and molar tip-
ping are the main factors of the changes in the
amount of the expansion while the most ef-
fective one is the alveolar tipping (27).
Hicks(23) represented that the maxillary hal-
ves inclined buccally -1°-+8° in 10-15 age
ranged patients by RME. Ciambotti et al (27)
observed 5° alveolar tipping in 11 years old
patients with the banded RME appliance and
6.5° alveolar tipping in 9 years old patients
with nickel-titanium palatal expander. Kilic et
al (16), found 7° statistically significant alveo-
lar tipping in the 13.5 mean-aged acrylic bon-
ded group. In our study, there was 11.2° sta-
tistically significant increase in the alveolar
tipping angle at T2 and 1.5° statistically not
important relaps during six-week retention
period. There was more alveolar tipping in
our study compared to the previous studies
because more resistance and stress were ge-
nerated by asymmetric expansion compared
to symmetric expansion due to existing force
to the maxilla to separate unilaterally by the
appliance used in this study. Moreover the
differences of the measurement methods and
materials may cause different tipping angles.

It was reported that the forces generated
by RME decompose in 5-6 weeks and these
forces cause the relaps in the alveolar seg-
ments (35). Using the same appliance for the
retention in our study may have caused lower
relaps amounts.
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loler cikintilarda belirgin egilme meydana
gelirken, birinci biytk azi dislerindeki dev-
rilme miktari nispeten azaltilabilmektedir.

TESEKKUR

Bu calisma Yrd.Doc.Dr. Zehra ileri'nin
doktora tez calismasindan dretilmistir ve Sel-
cuk Universitesi Bilimsel Arastirma Projeleri
Koordinatorligii (BAP) tarafindan desteklen-
mistir (07202011). Calisma sonucunda elde
edilen verilerin istatistik analizlerinin yapimi
sirasindaki yardimlarindan dolayr Prof. Dr.
Said Bodur’a tesekkiir ederiz.

CONCLUSIONS

The asymmetric rapid maxillary expansion
with a bonded RME appliance with full occ-
lusal coverage of all upper teeth was found to
be effective in correcting true unilateral pos-
terior crossbites. The tipping of the first mo-
lars could be relatively decreased whereas
the inclinations of alveolar processes were
increased significantly by this appliance.
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