Sinif 111 Anomalilerin Tedavisiyle Ark Boyutlarinda

Meydana Gelen Degisiklikler

Arch Dimension Changes Associated with the Treatment

OZET

Calismanin amaci; RME + yuz maske-
si ve sabit tedavi ile tedavi edilmis mak-
siller darlik ve retriizyonla karakterize Si-
nif IIl anomalili hastalarda tedavi ile mey-
dana gelen dentoalveolar degisimleri
arastirmaktir. Bu amagla; RME + yiz
maskesi ve sabit tedavi ile tedavi edilmis
20 hastanin tedavi oncesi ve tedavi son-
rasi ortodontik modelleri elde edilmistir
ve bu modeller iizerinde boyutsal ve
alansal olgtimler milimetre cinsinden he-
saplanmistir. Kontrol grubu olarak orto-
dontik tedavi gormemis, Simif Il anomali-
li yirmi hastanin modelleri kullanilmis ve
tedavi grubuyla karsilastirnlmistir. Dentis-
yondaki farklihgi tespit icin, modeller
tzerinde; toplam 14 parametreye bakil-
mistir. Model Gizerinde 6lgilen paramet-
relerin degerlendirilmesinde; grup igi
karsilastirilmalarda eslestirilmis t-testi,
gruplar arasi karsilastirmada da bagimsiz
t-testi kullanilmistir. Tedavi ile kontrol
grubu ayr ayri ele alindiginda premolar-
lar bolgesinden frontal kesitte alinan da-
mak kubbesinin alansal 6lgiimiinde teda-
vi (P<0.001-P<0.05) grubunda daha faz-
la olmak uzere benzer artislar gorulmus-
tir. Diger parametrelerdeki degisiklikler
ise her iki grupta da farkli olmustur. Teda-
vi ve kontrol grubu farklarinin karsilasti-
rilmasinda, tedavi grubunda; st ve alt
cene ark perimetresinde (P<0.05), alt ge-
ne kanin-kanin mesafesinde (P<0.01), alt
(P<0.05) ve ist(P<0.001) premolar-pre-
molar mesafesinde, molarlar bélgesinde-
ki damak kubbesinin alansal 6lgimiinde
(P<0.001) anlaml artislar tespit edilirken,
st ¢ene premolar angulasyonunda
(P<0.05) anlaml azalma tespit edilmistir.
Dentoalveolar degisim, blyime ve
gelisim yoniinde yapilan degisiklerle sag-
lanmustir.  (Tdrk  Ortodonti  Dergisi
2007;20:13-23)

Anahtar Kelimeler: Sinif Ill, Ark Boyu
degisiklikler
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of Class 11l Cases

SUMMARY

The aim of this study was to investiga-
te the dentoalveolar changes associated
with the treatment class Il anomalies
characterized with maxillary narrowness
and retrusion. Orthodontic study models
of 20 patients before and after treatment
were used. Distance and area measure-
ments of these models are considered.
The study models of 20 patients that we-
re not treated served as a control group.
Fourteen parameters were investigated
on study models. Paired t test was used in
group comparisons and independent stu-
dent t test was used in between group
comparisons. Palatal shelf area measure-
ment in the premolar region was incre-
ased in both groups but the increases of
the treatment group were larger
(P<0.001-P<0.05). The changes in the ot-
her parameters were different from each
other. Upper and lower arch perimeters
(P<0.05), lower canine to canine distan-
ces (P<0.01), upper (P<0.001) and lower
(P<0.05) premolar to premolar distances,
palatal shelf area measurements in the
molar region (P<0.001) increased signifi-
cantly but premolar anFulations (P<0.05)
decreased significantly. Dentoalveolar
changes were occurred as a result of
moditications in the direction of growth.
(Turkish | Orthod 2007;20:13-23)
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GiRiS

iskeletsel Sinif Il malokluzyon; maksiler
retrognatizm, mandibular prognatizm veya
her ikisinin kombinasyonu ile karakterizedir.
Bu hastalar klinik olarak konkav bir profil,
retriiziv nazomaksiller alan ve alt yiiz boli-
minde ilerilikle kendini gostermektedir. Alt
dudak protriiziv, Gst dudak retriiziv, tst den-
tal ark daralmig ve tersine overjet artmistir (1-
3).

Retriizyonla karakterize Sinif 11l malokluz-
yonlarin tedavisinde protraksiyon headgear
kullanimi 100 yil 6ncesinden bildirilmistir
(4). Protraksiyon headgear kullanimi maksilla
Uzerine sirekli ve yonlendirilmis bir anterior
kuvvet uygular. Bir cok hayvan ¢alismasinda
stirekli protraksiyon kuvvetinin uygulanmasi
sonucunda maksiler suturalarda ve maksilla
Gevresindeki suturalardaki histolojik degisim-
lerle birlikte e zamanli olarak anlamli bir an-
terior deplasman gosterilmistir (5,6).

Maksillanin deplasmani RME (Hizl maksi-
ler genisletme) uygulanarak daha da kolay-
lagtinlabilir. Her iki apareyin kombine kulla-
nimi maksillanin kraniyofasiyal kompleksteki
diger 9 kemikle olan sutural eklemini zayifla-
tarak protraksiyon kuvvetine daha etkileyici
bir yanit vermesine yol agar (7,8).

Palatal ekspansiyon, Sinif Il malokluzyo-
nun yliz maskesiyle tedavisinin rutin bir par-
casi olarak kabul edilmektedir. Palatal eks-
pansiyon sayesinde dar maksillanin genisle-
tilmesi, posterior capraz kapanigin dizeltil-
mesi, ark uzunlugunda artis, kapanisin agil-
masi, maksillanin gevresel suturalarla iligkisi-
nin azalmasi, maksiler kompleksin asagi ve
one dogru yaritilmesi saglanabilir (9). Lite-
ratirde RME + yiiz maskesi kullanimiyla olu-
san iskeletsel degisimlerini iceren calismala-
ra rastlanilmis ancak dental ark degisiklikle-
rini igine alan tedavi edilmemis Sinif Ill kont-
rol grubu ile karsilastirmali bir calismaya rast-
laniimamustir.

Calismanin amaci; RME + yliz maskesi ve
sabit mekanikler ile tedavi edilmis maksiler
darlik ve retriizyonla karakterize Sinif Ill ano-
malili hastalarda tedavi ile meydana gelen
dentoalveolar degisiklikleri arastirmaktir.

BIREYLER ve YONTEM

Dicle Universitesi Dishekimligi Fakiiltesi
Ortodonti A.D.’'na tedavi amaciyla basvuran
maksiller darlik ve retriizyonla karakterize is-
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INTRODUCTION

Skeletal Class Il malocclusion is characte-
rized with maxillary retrognathism or mandi-
bular prognathism, or combination of both.
Patients clinically present with a concave pro-
file, retrusive nasomaxillary area, and a prot-
rusive pattern of lower facial region. Lower lip
is protrusive, upper lip is retrusive, upper den-
tal arch is narrowed, and negative overjet is
increased (1-3).

Protraction headgear application in treat-
ment of Class Ill malocclusions characterized
with retrusion has been reported 100 years
betore (4). Protraction headgear usage exerts
a continuous and directed anterior force on
maxilla. In many studies performed on ani-
mals, continuous protraction usage has
shown to cause a significant anterior displa-
cement in maxillary suiures, simultaneous
with the histological changes occurring in cir-
cum-maxillary sutures.

Displacement of maxilla may be further fa-
cilitated by applying rapid maxillary expansi-
on (RME). Combined usage of both applian-
ces, causes maxilla to respond more strongly
against the protraction force by weakening its
sutural junctures with the other 9 bones wit-
hin the craniofacial complex (7,8).

Palatal expansion is considered as an in-
tegral part of the treatment of Class Il malocc-
lusion with face mask. By palatal expansion;
expansion of narrow maxilla, correction of
posterior crossbite, elongation in arch length,
bite opening, reduction in relation of maxilla
with adjacent sutures, and downward and for-
ward translocation of maxillary complex, can
be achieved (9). Certain studies concerning
the skeletal changes occurring as a result of
the combined RME and face mask applicati-
on, has been found, however, no study inclu-
ding dental arch changes and comparing
them with an untreated Class lll control gro-
up, has been encountered.

The aim of our study was to investigate the
treatment-induced changes in arch dimensi-
ons in patients with Class 1l malocclusion
characterized with maxillary narrowness and
retrusion which have been treated with RME
+ Face mask and fixed appliances.

SUBJECTS and METHODS

Individuals who have been presented to
Dicle University, Faculty of Dentistry, Depart-
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keletsel Sinif 11l yapiya sahip bireyler calisma-
ya alinmigtir. Yas ortalamalan 10.4 olan 13’
kiz, 7'si erkek toplam 20 hasta ile tedavi gru-
bu, yas ortalamalari 10.8 olan 11 kiz, 9 erkek
olan 20 hasta ile de kontrol grubu olusturul-
mustur. Kontrol grubu klinigimizde daha 6n-
ceden yapilan bir gcalisma igin toplanmigtir ve
klinik argivinden segilerek alinmistir.

Tedavi grubunda ekspansiyon icin bireyle-
rin maksiler 4 ve 6 numarali diglerine bant
yaptlmis, olgtleri alinmig ve hyrax vida bant-
lara lehimlenmistir. Agza simante edilen apa-
rey sabah aksam olmak tizere giinde iki kere
toplam yarim tur gevrilmis ve hastanin bu is-
lemi yeterli genisletme saglanana kadar sa-
bah aksam tekrarlanmasi istenmistir. Yeterli
genislige ulastiktan sonra vida ligatiire edildi
ve pekistirme amaci ile alti ay agizda birakil-
mistir. Maksiler ekspansiyon sonras! tst ¢cene
disleri braketlenmis ve Petit tipi yliz maskesi
kanin diglerin distalinden okluzal dizlemin
20° asagisinda olacak sekilde uygulanmistir.
Maksiler protraksiyon icin bireylere, toplam
600-800 gram kuvvet uygulayan elastikler
giinde 16-18 saat sureyle kullandinimistir.
Dengeli bir okluzyon saglamak amaciyla te-
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ment of Orthodontics for treatment due to
Class Il malocclusion characterized with ma-
xillary constriction and retrusion, were inclu-
ded in the study. The study was comprised of
a treatment group including 20 patients (13
females, 7 males) with a mean age of 10.4
and a control group consisted of 20 individu-
als (11 females, 9 males) with a mean age of
10.8. The control group had been established
for another study in our clinic and thus it was
chosen from the clinical archives.

In treatment group, as a preparation for ex-
pansion procedure, banding was applied to
the 4th and 6th maxillary teeth of the patients
and a hyrax screw was soldered to the bands.
The appliance which has been cemented in
the mouth was activated 2 times a day (each
morning & evening) and this procedure was
requested to be applied until the patient achi-
eves the target expansion. Following the achi-
evement of the adequate width, the screw
was ligated and left in the mouth for retention
for 6 months.

Following maxillary expansion, the upper
teeth were bracketed and a Petit type face-
mask was applied at the distal part of the ca-

Sekil 1. Maksilla ve

mandibuladaki ark perimetresi

ve ark derinligi dlgtimleri.

Figure 1. Arch perimeter and

arch depth measurements on

maxilla and mandible.

Sekil 2. Modeller tizerinde
molarlar, premolarlar ve
kaninler arasi genisliklerin

Olgiilmesi

Figure 2. Intermolar,
interpremolar and intercani
widths measured on dental

casts

ne
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daviye Roth sabit mekanikleri kullanilarak

devam edilmistir.

Arastirma materyalini bireylerden; tedavi
basi ve sonunda alinan 40, kontrol basi ve so-
nunda alinan 40 adet olmak tzere toplam 80
adet ortodontik model olusturmustur. Her bir
hastanin ortodontik modelleri sentrik okluz-
yonda alinan mum kapanis rehberi ile hazir-
lanmis ve ayni zamanda bitin modellerde
overjet miktarlari kaydedilmistir.

Elde edilen bu modeller tizerinde, ark pe-
rimetresi (AP), ark boyu (AB), birinci molarlar
arasi (M), birinci premolar arasi genislik, ka-
ninler arasi genislik olgtimleri hem (st hem
de alt cenede yapildi. Bunlara ilaveten (st ce-
ne kesit ve alan dlgiimleri de olmak iizere
toplam 14 parametre degerlendirilmeye tabi
tutulmustur (Sekil 1-4).

Uzunluk Olgiimleri (Sekil 1)

1. Ust cene ark perimetresi (UAP): Bir tarafta-
ki 1. azinin mezialinden diger taraftaki 1.
azinin mezialine kadar olan bélgede 5
segmentin toplanmasi ile elde edilmistir
(Resim1).

2. Alt gene ark perimetresi (LAP): Bir taraftaki
1. azinin mezialinden diger taraftakil.
azinin mezialine kadar olan bélgede 5
segmentin toplanmasi ile elde edilmistir
(Resim1).

3. Ust cene ark boyu (UAD): Modellerin 1/1
fotokopileri Gizerinde 1. molarlari santral
fossa hizasinda mezial orta noktalarla bir-
lestiren dogruya en labial keser noktasin-
da gizilen dikmenin olgtilmesiyle hesap-
lanmistir.

4. Alt cene ark boyu (LAD):Ust cene ark bo-
yu gibi alinmistir(Resim 1).

Genislik Olciimleri (Sekil 2)

5. Ust C-C (U C-Q): Kanin dislerde kasp tepe
noktalari arasinda yapi!mistir.

6. Ust PM-PM (UPM-PM): 1. premolar disler-
de kasp tepesi hizasinda santral tossada
isaretlenen orta noktalar arasindaki mesa-
fe alinmustir.

7. Ust M-M (UM-M): 1. molar dislerde oklu-
zal ylizeyde mezio-bukkal oluk hizasinda
santral fossada disin tam merkezine gele-
cek sekilde isaretlenen orta noktalar ara-
sindaki mesafe alinmustir.

8. Alt C-C (L C-Q) : Kaninlerin en lingual nok-
talari arasindaki mesafe Glgtilmistir.

9. Alt PM-PM (L PM-PM):Premolarlarin en
lingual noktalar arasindaki mesafe dlgil-

Giindiiz-Arslan, Devecioglu Kama,()ze’, Dan

nine teeth, 202 lower to the occlusal plane.

For maxillary protraction, elastics which

apply a total of 600-800g force were used

for 16-18 h/day. In order to achieve a balan-
ced occlusion, treatment was continued
with Roth fixed appliances.

The investigation material was compri-
sed of 80 orthodontic models; 40 taken
from the individuals at the beginning and
end of the treatment and 40 taken at the be-
ginning and end of the treatment of control
group. Orthodontic models of each patient
were prepared with wax models which ha-
ve been taken during centric occlusion.
Overjet amounts were recorded for each
model.

On these models, calculations including;
arch perimeter (AP), arch length (AL), dis-
tance between first molars (M), width bet-
ween first molars, and intercanine width,
were measured both for the upper and lo-
wer arches. Moreover, the below listed 14
parameters including the measurements of
upper cross-section and area, were evalu-
ated (Figures 1-4).

Arch Perimeter Measurements (Figure 1)
1. Upper arch perimeter: the sum of 5 ma-

xillary segments between the mesial con-

tact points of molars. Figure 1
2. Lower Arch perimeter (LAP): The sum of

5 mandibular segments between the me-

sial contact points of molars.

3. Upper Arch length (UAL): perpendicular
distance from labial surfaces of central
incisors to the line between central fos-
sae of maxillary molars. These measure-
ments were made on 1/1 copies of the
casts.

4. Lower Arch length (LAL): same as maxil-
lary arch length.

Width Measurements (Figure 2)

5. Upper C-C (U C-C): The distance betwe-
en the cusps of canines.

6. Upper PM-PM (UPM-PM): The distance
between the centers of premolars’ fossa.

7. Upper M-M (U M-M): The distance bet-
ween the molars’ central points, which
were marked in the line of mesiobuccal
groove.

8. Lower C-C (L C-C): The distance between
the most lingual points of canines.

9. Lower PM-PM (L PM-PM): The distance
between the most lingual points of pre-
molars.

10. Lower M-M (L M-M): Same as maxillary
molars.

Tiirk Ortodonti Dergisi 2007;20:13-_
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mustdr.

10.Alt M-M ( L M-M):Ust Molarlar gibi alin-
di.

Ust Cene Kesit Olciimleri (Resim 3,4)

Birinci premolar kasp tepeleri, birinci mo-
lar bukkal oluklari isaretlenmis ve isaretlenen
noktalara kadar modeller frontal olarak kesil-
mistir. Ust modellerde elde edilen kesitlerin
her iki tarafinin 1/1 fotokopileri alinmistir.Bu
fotokopiler tzerinde kesit dlcimleri yapilmis-
tir.

11. Ust PM2 (U PM9): Premolarlar arasindaki
ag! olguldu.

12. Ust M2 (U M9): Molarlar arasindaki a¢i 6l-
culda.

13. Ust PM mm2 (PM mm?):Premolar dislerin
servikalinden itibaren palatal alan hesap-
land!.

14. Ust M mm2 (M mm? ):Molar dislerin ser-
vikalinden itibaren alan hesaplandi.
istatistik ve Metot Hatasi

Olciimlerden 1 ay sonra rasgele 10 model

tekrar  olculmustar. Guvenilirlik katsayisi
r;0.90-0.95 arasinda bulunmustur. Ortodon-
tik modeller zerinde ol¢ilen parametrelerin
degerlendirilmesinde; grup ici karsilastirma-
larda Eslestirilmis t testi, gruplar arasi karsi-
lastirmada da bagimsiz student t testi kulla-
nilmustir.

BULGULAR

Yeterli overjet ortalama 6 ayda elde edil-
mistir. Ortalama tedavi saresi 11.7 aydir. Ca-
lismamiz kapsamina alinan kontrol grubunun
takip stresi ise 14 aydr.

Tedavi basi ve sonu parametreler deger-
lendirildiginde; tst cene ark perimetresindeki
artis P<0.05 diizeyinde, Ust PM-PM arasi ge-
nislikteki artis P<0.001, alt C-C ve alt PM-PM
arasindaki artis P<0.05, PM mm2 ve M mm?2
deki artis P<0.001 dizeyinde anlamli bulun-
mustur (Tablo 1).

Kontrol basi ve sonu parametreler deger-
lendirildiginde; alt cene ark perimetresindeki
azalma P<0.001, Ust C-C arasi genislikteki
azalma P<0.05 dizeyinde, ust ve alt M-M
arasindaki genislikteki artis P<0.01, PM mm?2
ve M2 deki artis P<0.05 dizeyinde, PM? artis
P<0.001 duzeyinde anlamh bulunmustur
(Tablo 2).

Tedavi ve kontrol grubu farklarinin karsi-
lastirilmasinda, tedavi grubunda; Gst-alt cene
ark perimetrelerinde ve alt PM-PM genisligin-

Turkish ournal of Orthodontics 2007:20:13-23

Upper Cross-Section and Area Measure-

ments (Figure 3-4):

First premolar cusp tips and first molar
"buccal grooves" were marked and models
were cut to the limit of the marked points. In
upper models, 1/1 photocopies of the both si-
des of obtained cross-sections were taken. In
those photocopies were measured.

11. Upper PM® (U PMO): the angle between
maxillary premolars.

12. Upper M® (U MO0). the angle between ma-

xillary molars.

13. Upper PM mm?* (PM mm’): the palatal
area between the dentogingival borders
of premolars.

14. Upper M mm- (M mm?): the palatal area
between the dentogingival borders of mo-
lars.

Statistics and Method Error

One month after the first measurements 10
randomly selected models were measured
again. The reliability of measurements was
found to be within 0.90-0.95. Comparison
between treatment and control groups were
performed by independent student t test. The
differences between first and second evalu-
ations of the treatment and control groups
were investigated.

RESULTS

Adequate overjet was achieved in 6
months. Mean treatment duration was 11.7
months. Follow-up period of the control gro-
up included in our study was 14 months.

When parameters belonging to the begin

Sekil 3. Premolar ve molar
disler arasindaki aginin

olgumu

Figure 3. Measurement of

angulations of premolar and

molar teeth

Sekil 4. Image tool programi

ile premolar ve molarlar
bolgesinden ahnan palatal

alan olgimi

Figure 4. Measurement of

palatal shelf area in premolar

and molar region with image

tool software
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Tablo I: Tedavi dncesi ve

sonrasinin karsilagtirilmasi. *,

P<0.05; ***, P<0.001

Table I: Pre-treatment and

post-treatment comparison. *,

18

P<0.05; ***, P<0.001
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Tedavi Bas! Tedavi Sonu
Parametreler Pre-treatment Post-treatment
Measurements Or:/laelaar:a gg Or:/laelaar:a SS P
UAP 72.96 49 75.65 5.44
LAP 67.00 4.14 67.35 4.99 -
UAD 26.16 2.53 26.01 3.22
LAD 21.88 2.02 22.07 3.16 -
uc-c 30.6 4.76 31.71 6.2 -
UPM-PM 32.49 2.22 35.98 2.87
UM-M 45 1.78 46.25 3.05 -
LC-C 20.12 1.06 21.52 2.9 e
LPM-PM 25.9 1.82 27.8 3.24 '
LM-M 34.97 3.38 36.06 4.54 -
Pmm 137.69 60.15 202.34 67.62 b
Mmm 335.22 99.3 412.38 100.14 e
PM? 166.87 6.65 165.87 8.57 -
Me 160.6 10.04 164.35 7.73 . -

", P<0.05; ***, P<0.001

deki artiglarin P<0.05 dizeyinde, Ust PM-PM
ve mm? deki artiglarin P<0.001, alt C-C genis-
ligindeki artisgin P<0.01, PM? azalmanin da
P<0.05 dizeyinde oldugu gorilmistir (Tablo
.

Tedavi grubunda overjet miktarlari; tedavi
6ncesinde ortalama -1.5 olarak hesaplanir-
ken bu deger tedavi sonunda ortalama 2.2 ol-
mustur. Kontrol grubunda baslangicta -1.3
mm olan overjet takip siresi sonunda ortala-
ma -1.1 mm olmustur.

TARTISMA

Protraksiyon yuz maskesi maksilla ve
mandibulada kombine degisikliklere neden
olmaktadir. Bu uygulama esnasinda (st keser-
lerin labiale egimleri artarken, alt kesicilerin
egimlerinin azaldigi ve molar dislerde ekst-
ruzyonla birlikte mezializasyon hareketinin
meydana geldigi ve bu hareketle posterior
geniglikte hafif daralmaya neden oldugu go-
rilmustir. Ekspansiyon apareyi ile kullanim-
da, ozellikle erken donemde yapilan tedavi-
lerde dental etkiden cok iskeletsel etkilenme-
nin meydana geldigi bildirilmistir (10-21).

Calismamizda, tedavi grup ici degerler ele
alindiginda st cene ark perimetresinde 2,69
mm.lik bir artis olmustur. Tedavi grubu farki
kontrol grubu farki ile kargilastirildiginda da
bu artisin P<0.05 dizeyinde anlamh oldugu
gorulmastar. 1990 da Adkins ve arkadaglan
RME tedavisinde olusan dental degisiklikleri

ning and end of the treatment were evaluated;
the significance of increases in upper arch pe-
rimeter, upper Pm-PM width, between lower
C-C and lower PM-PM, and PMmm? and
Mmm?, were p<0.05, p<0.001, p<0.05,
p<0.001, respectively (Table !).

When parameters belonging to the begin-
ning and end of the control were evaluated:
while the decrease in lower arch perimeter
and upper and lower C-C width were p<0.01
and p<0.05 respectively; the increases in up-
per & lower M-M width, in PMmm2 and Mo,
and in PMo, were p<0.01, p<0.05, p<0.001
respectively (Table I1).

When differences between treatment and
control groups were compared, while in the
treatment group the increases in upper-lower
arch perimeters and lower PM-PM width we-
re p<0.05, the increases in upper PM-PM and
M-Mmm2 and in lower C-C width were
p<0.001 and p<0.01, respectively. The decre-
ase in PMo was p<0.05 (Table III).

While the overjet amounts were calcula-
ted to be -1.5 (mean value) before treatment
of treatment group, this value was determined
to be 2.2 after the treatment. The initial -1.3
overjet value of control group was -1.1 at the
end of the follow-up period.

DISCUSSION

Protraction facemask causes combined
changes in maxilla and mandible. During this

Tiirk Ortodonti Dergisi 2007;20:13-21
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Kontrol Basi Kontrol Sonu

Parametreler Pre-control Post-control

Measurements Or;ﬂa;aarrl:a gg Orﬁ;aawa gg P
UAP 74.82 2.15 75.27 2.21 -
LAP 70.57 2.42 69.17 1.50
UAD 26.96 1.46 26.86 2.01 -
LAD 23.16 1.14 22.55 1.78 -
uc-c 33.53 2.21 33.35 2.28 *
UPM-PM 34.51 1.15 34.5 1.13 -
UM-M 45.07 2.34 45.62 1.90 =
Lc-c 20.55 0.90 20.04 1.28 -
LPM-PM 25.97 1.90 25.82 1.87 -
LM-M 34.70 1.92 35.32 2.01
Pmm 422.87 94.62 460.04 88.61 *
Mmm 190.83 79.42 201.96 65.42 -
PM? 149.97 9.84 155.3 9.00 i
Me 167.8 9.12 170.25 7.28 *

.*, P<0.05;**, P<0.01; ***, P<0.001

model analizi kullanarak incelemislerdir. Pre-
molar boligesinde elde edilen genislik artigi-
nin 0.7 kati kadar ark perimetresi artisi oldu-
gunu bir matematiksel formtille gostermisler,
ankraj dislerde orta diizeyde tiping olustugu-
nu rapor etmislerdir (22). Calismamizdaki st
gene ark perimetresinin artisinda, arastiricila-
rin da belirttigi gibi RME'nin genisletici etki-
si yaninda, yliz maskesinin st keserleri labi-
ale egimlendirici etkisinin de rol oynadigi ka-
naatindeyiz. Arastirmamizda Adkins ve arka-
daslarinin belirttigi gibi RME etkisiyle st pre-
molar arasinda da 3.49 mm.lik bir artis ol-
mus ancak bu artis, tst cene ark perimetresi-
ne onlarin belirttigi oranda katkida bulunma-
mistir. Bu yiiz maskesinin molarlar tizerinde-
ki mezializasyon hareketine veya hafif dissel
diizeltmeleri yapmak (izere hastalarda yapi-
lan sabit tedavinin etkisiyle dislerde meydana
gelen tork degisimlerine bagli olabilir.

Ust gene ark genisliginin artmasi, RME uy-
gulamasinin en belirgin o6zelligidir. Timms
(23), Wertz (24,25), Krebs (26), Haas (27,28)
caligmalarinda RME apareylerinin; suturun
acgilmasini saglayarak alveoler proseslerin la-
teral yonde rotasyona ugramalari ve posterior
dislerin tipingi ile st cenede ark genisligini
arttirdigini bildirmislerdir. Bantli RME aparey-
leriyle yapilan calismalarda tst birinci molar-
lar arasi genislikte 3.5-13.5 mm arasinda de-
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procedure, while the angle of upper incisors
increase towards labial region; a decrease in
the angle of lower incisors, a mesialization
movement along with the extrusion of molar
teeth leading to a mild narrowing of posterior
width, have been observed. In especially
early period treatments with expansion appli-
ance, skeletal changes are reported to occur
more than dental intluences (10-21).

When treatment group values were asses-
sed in our study, a 2.69 mm increase in ma-
xillary arch perimeter was determined. The
comparison between treatment group and
control group has revealed this elevation to
be significant (p<0.05). In 1990, Adkins et al.,
have examined the dental changes in RME
therapy by using model analysis. They have
shown an arch perimeter increase 0.7 times
greater than the obtained width increase, with
a mathematical formula and reported a mode-
rate tipping in the anchorage teeth (22). We
believe, in increase of upper arch perimeter in
our study, the proclination effect of face mask
on upper incisors, was one of the factors
along with the widening influence of RME. In
the present study, as Adkins et al. had repor-
ted earlier, a 3,49 mm increase between dis-
tance of upper premolars due to RME, was
determined, however, this elevation has not
influenced the maxillary arch perimeter as

Tablo II: Kontrol 6ncesi ve

sonrasinin karsilastirilmas. *,
P<0.05; **. P<0.01; ***, P<0.001

Table II: Pre-control and post-

control comparison. *, P<0.05;

**, P<0.01; ***, P<0.001
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Tablo III: Kontrol ve tedavi
tarklariun karsilastirnlmas: *.

P<0.05; **. P<0.01; ***, P<0.001

Table I11: Control differences
and treatment differences
comparison. *, P<0.05;

P’<0.01; **, P<0.001

Tedavi Farkla~

Parametreler Treatment Differences

m

Measurements Orr:/‘a:na gg

UAP 2.69 4.32
LAP 0.35 417
UAD -0.15 3.12
LAD 0.19 3.43
uc-C 1.1 5.82
UPM-PM 3.49 2.97
UM-M 1.4 3.33
LC-C 1.48 2.59
LPM-PM 1.03 2.24
LM-M 1.09 3.16
Pmm 7716 39.71
Mmm 77.16 50.74
PM? -1 11.45
Me 3.75 12.4

P<0.05: P<0.01:

gisen artislar elde edilebilecegi rapor edilris-
tir (22,25,29-31). Bizim cahismamizda da Gst
molarlar arasinda 1.25 mm.lik istatisiiksel
acidan anlamli olmavan bir artis olmustur. Bu
artis kontrol grubu ile Karsilastirildiainda da
vine anlamh bir tark gorilmemistir.  Artig
miktarinm bu kadar az olusunu: viiz maskesi-
nin posterior dis genisliklerindeki daraltma
etkisine ve sonrasinca vapilan sabit tedavi et-
kisivie genisletmede nuks ortava ¢ikmasina
baglas abiliriz. Adkins ve arkadaslar 122) da
RME sonrasinda Gst ark bovunun 0.4 mm.
azaldigini bulmuslarchir. Bizim calismamizda
da 0.15 mm.lik istatistiksel olarak an!aml: ol-
max an bir azalma tespit edilmistir.

RME sonrasinda (st cenede dental genis-
lik artislari vaminda. mandibular disler arasi
genislikte cle bir miktar artis olabilecegi. lin-
guale egimli alt posterior dislerin diklesebile-
cegi bildirilmistir 32-341. Yanilan arastirma-
larda RME sonrasinda alt cene ark genisligi
ve ark perimetresi artisi gortlmustir 22-
24.35-37 . Calismam-zda da ait cene ark pe-
rimetresincle 0.33 »m lik hir artis gordlmiis
bu artis arup ici degerlendirrede istatistikse’
olarak anlamli olmazken. kontro! zrubu -ark
ile karsilastirma sonucunda. bu artisin kont-
rol grubuna kivasla P<0.05 diizevinde an-
lamh oldugu gorilmistir. Hizlan Lorenzon
29+, calismasinda bantli RME grubunda mo-
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Kontrol Farklar

Control Differences

Orta.ama SS P
Mean SD
0.42 1.21
-+ .52 14
-0.04 C.91
-0.87 213
-0.2 c.29
0.04 0.85
0.6 N
-0.58 1.11
-025 0.78 i
0.62 0.95
49.24 19.68
12.42 37.74
5.82 2.85 N
2.45 5.01

much as thev had mentiomeca. This mav be
cue to mesialization movement of molars int-
luenced by face mask or toraue ¢ hanzes in te-
eth as a result of the rixed theramy procedures
pertormed to apply mild dertal corrections.
An increase in upper arch. 1< the most sianiri-
cant quality ot RME procedure. Timmnesi2 30,
Wertzi24,25). Krebsi26, Haas' 27 28 have
reported RME appiiances to nave an influen-
ce: on lateral torque o1 alveolar processes
opening sutures and. on wicth increase of up-
per arch through tinping or posterior teeth.

In studies perrormed witn banded RA\F
appliances, changes in wiath o upper first
premolars varving between 3.3-15.5 mm. ha-
ve been reported 1 22.25.29-37 . In our stuc.
a statisticallv insigniticant increase of .25
mm between unpper molars was determined
too. When compared with the control croup
no signiticant ditterence was obsened as
well. The low rate ot increase mav be due to
narrowing artect of race mask o posterior te-
eth width and the recurrence in terms of ex-
pansion as a result of the tixed treatment. Acl-
kins et al.22. has reported a 0.4 mm decrease
in unner arch lenath as well. \\e nave deter-
mined a stati~ticallv insignificant decrease o
2.75mm too.

Arter RME. along with mcreases in aenta
widths, lower posterior teetn eager to angula-
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larlar arasinda 0.67mm ve alt kaninler arasin-
da 1.04 mm net artislar elde ettigini bildir-
mistir. Sandstrom ve ark. (35), Hass apareyi
ile ekspansiyondan en az iki yil sonra alt ¢e-
ne kaninler arasinda anlamli bir artigin spon-
tane olarak olustugunu bildirmislerdir. Bizim
calismada da alt molarlar arasinda 1.09
mm.lik istatistiksel olarak anlamli olmayan
artis elde edilirken alt kaninler arasinda teda-
vi grubunda 1.40 mm, alt premolarlarda
1,48mm’lik bir artis elde edilmistir. Bu artis-
lar kontrol grubu farkli ile karsilastirildiginda
alt kaninlerde P<0.01, premolarlarda P<0.05
dizeyinde anlamlilik tespit edilmistir.

Haas (7),Wertz (24), Krebs (26), Asanza ve
Cisneros (38) gibi pek ¢ok arastrrmact ¢alis-
malarinda, ankraj altnan Ust posterior dislerin
bukkal tipinginin RME'den sonra arttigini
bulmuslardir (22,25,29,39,40). Adkins ve ar-
kadaslari (22), Brust (39) ust posterior disler-
de bukkal tiping olustugu zaman, bu agisal
degerlerde azalma yoniinde degisiklik olaca-
gint belirtmislerdir. Calismamizda tedavi gru-
bu ele alindiginda birinci premolarlarin an-
gulasyonunda 1° lik , birinci molarlarin angu-
lasyonunda 3.75° lik bir azalmanin oldugu
ve bunlarinda grup ici karsilastirmada istatis-
tiksel olarak anlamlt olmadigs, kontrol grubu
farki ile karstlastirtldiginda ise sadece premo-
lar angulasyonundaki azalmanin istatistiksel
olarak P<0.05 diizeyinde anlamlt oldugu tes-
pit edilmistir.

Biz caligmamizda; yliz maskesinin ozellik-
lede RME’nin, maksilla da damak kubbesi ve
alveoler proses tzerindeki etkisini aragtirmak
amagli, ortodontik modeller Gizerinde maksil-
ler hem 1. premolarlar hem de molarlar tara-
findan alinan frontal kesitte, tabani dislerin
servikal bolgelerinden gececek sekilde alan
olgumleri yaptik. Tedavi grubunda, grup igi
karstlagtirmada molarlar kesitinde 77.16
mm?2 lik bir artis gorulirken premolarlar bol-
gesinde bu artis 64.65 mm2 olmustur. Bu ar-
tis her ikisi icinde P<0.01 diizeyinde ¢ok ile-
ri derecede anlamlr olmustur. Kontrol grubu
farki ile karstlastirildiginda sadece molar dis-
lerdeki alan artisinda P<0.01 diizeyinde an-
lamlilik gorilmistar. 1991’'de Tosun (41),
Lebret metoduna gore yapilan cakistirmalarla
RME sonrasinda damak boyutunda olusan
degisiklikleri incelemistir. Ust birinci molar,
ikinci premolar ve birinci premolar bélgele-
rinde olusturulan kesitlerde, gerek dentoalve-
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te towards lingual plane, can rectify and the
distance between mandibular teeth may also
show an amount of increase as well (32-34).
Lower arch width and perimeter were tound
to show an increase in the related studies (22-
24,35-37). Similarly, in our study, an increase
of 0.35 mm was determined in the lower arch
perimeter and while this increase was not sta-
tistically significant in the evaluation pertor-
med within the group, it was found to be sta-
tistically significant (p<0.05) in the compari-
son between the treatment and control gro-
ups.

Hizlan and Lorenzon (29) have reported an
increase of 0.67 mm between molars of ban-
ded RME group and an elevation of 1.04 mm
between lower canines in his own study.
Sandstrom et al.(35), have reported an occur-
rence of a spontaneous significant increase
between lower canines at least 2-years after
the expansion which has been applied by Ha-
as appliance. While similarly, we have obta-
ined a statistically insignificant increase of
1.09 mm between lower molars; increases of
1,40 mm and 1,48 mm have been shown bet-
ween lower canines and lower premolars of
the treatment group. Compared with the cont-
rol group, significance level for lower canines
and premolars were p<0.01 and p<0.05, res-
pectively.

Many investigators such as Haas (7),Wertz
(24), Krebs (26), Asanza and Cisneros (38),
have shown that buccal tipping of anchorage-
applied upper posterior teeth, increases follo-
wing the RME procedure (22,25,29,39,40).
Adkins et al.(22), Brust (39), have reported
that these angular values may decrease when
buccal tipping occurs in the upper posterior
teeth. The treatment group of our study has re-
vealed a decrease of 10 in angulations of first
premolars and a decrease of 3.750 in angula-
tions of first molars and these drops were not
statistically significant when evaluated within
the group. However, when compared with
the control group, only the drop in premolar
angulations was determined to be statistically
significant (p<0.05).

In the present study, in order to investigate
the influence of face mask and especially
RME on palatal arch and alveolar process, we
have performed area measurements on frontal
cross-sections taken from both maxillary first
premolars and molars of orthodontic models.
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olar gerekse de damak kubbesi seviyelerinde
transversal yon artislart olustugunu ve damak
vertikal boyutunda istatistiksel olarak 6nemli
olmayan azalma oldugunu bulmustur. Bizim
calismamizdaki damak kubbesinin alansal
Ol¢timlerindeki artts, bu ¢alismadaki damak
kubbesi ve alveoler proseste meydana gelen
transversal artislarla paralellik gostermekte-
dir.

SONUC

Sonug olarak, maksiller retrognati ve dar-
likla karakterize Sinif 1ll bireylerde maksiler
protraksiyon ve genisletme tedavisi; maksiler
ve mandibular ark tizerinde biiyiime ve geli-
sim yonunde farkliliklar yaratarak olumlu de-
gisikliklerin olusmasint saglamistir.

Gunduz-Arslan, Devecioglu Kama,(): e, Dari

While in molar cross-sections a 77.16 mm2 of
increase was observed in the comparisons
within the group, this increase was determi-
ned to be 64.65 mm2 in the premolar region.
This elevation was considerably significant
for both of them (p<0.01). Compared with the
control group, only the increase in molar den-
tal area was found to be significant (p<0.01).

In 1991, Tosun (41) has examined the
changes occurring in palatal dimensions after
RME procedure in samples consistent with the
Lebret method. He has found a statistically in-
significant decrease in palatal vertical size
and transversal direction increases in both
dentoalveolar and palatal arch levels in upper
first molar, second premolar, and first premo-
lar cross-sections. The increase in the measu-
rement of palatal arch area in our study was
consistent with the transversal increases oc-
curring in palatal arch and alveolar process in
this study.

CONCLUSION

In conclusion, in individuals with Class 1!
malocclusion characterized with maxillary
retrognathia and constriction, maxillary prot-
raction and expansion treatment induces
changes in terms of growth and development
on maxillary and mandibular arches and
leads to positive results.
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