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RME & Yiiz Maskesinin Kondil Pozisyonuna Etkisi
Effect of RME & Facemask on Condyle Position

GiRls

Yiiz maskesi tedavisi, iskeletsel Sinif Il
malokltizyonlarin tedavisinde sikhikla kulla-
nilmakta ve 6zellikle erken sinif 11l vakalarda
etkili dizeltim saglamaktadir. Bircok galis-
mada ergenlik dénemi 6ncesinde kullanilan
yliz maskesinin, maksillay: ileri dogru geti-
ren bir ortopedik etki sagladigi ve bununla
birlikte mandibulanin asagi ve geri rotasyo-
nuna neden oldugu ve Sinif Il malokliizyo-
nun ve negatif overjetin diizeltiimesine katki
saglayan dissel degisiklikler olusturdugu be-
lirtilmistir (1). McNamara ve Brudon (2) yiiz
maskesinin sentrik iliski (Si)-sentrik okliizyon
(SO) uyumsuzlugunu dizelttigini iddia et-
mektedirler.

Si kondillerin diskleri ile birlikte en ince
avaskdler anterio-superior konumda eklem
yaptiklari bir maksillomandibular iliski konu-
mudur. SO ise maksimum interkuspidasyon
saglandiginda dislerin okltzal ytzeylerinin
karsilikli iliskide olduklart konumdur.

Ortodontide, stabil, rahat, tekrarlanabilir
cene konumlari ile calismak bir gerekliliktir.
Bennett ve MclLaughlin (3), es merkezli ve
oturmus kondil konumunun ortodontik teda-
vi sirasinda kurulacak en faydali konum ol-
dugunu iddia etmektedirler. Bu onemlidir,
ciinkii cakismayan SI-SO, uzayin tim diiz-
lemlerinde dislerde okliizal catismalara ve
agiz kapatilirken tim yonlerde mandibular
deplasmana neden olabilir (4). Hoffman ve
ark. (5) Si ve SO arasindaki kondil konumun-
daki farkhliklari 6lgmek amaciyla modifiye
bir artiktlator kullanmiglardir. Slavicek (6)
dislerin hakim oldugu maksimum interkuspi-
dasyon konumu ile eklemlerin hakim oldugu
kondiller pozisyon arasindaki farhliklarin be-
lirlenmesinde mandibular pozisyon indikato-
rii (MPI®) ve SAM®3 artikiilatort kullanmistir.
Utt ve ark. (7) SAM®3 artikiilator ve MPI® sis-
teminin {¢ dizlemde de Si- SO arasindaki
kondil konum degisikliklerinin karsilastiril-
masinda, kaydedilmesinde ve belirlenmesin-
de kullanilabilecegini bildirmislerdir.

Grandori ve ark. (8) yliiz maskesi ile 1000
gr.lik agiz disi cekme kuvveti uygulandiginda
ceneye iletilen kompresyon kuvvetinin bi-
yukliginun yaklasik 700 ila 750 gr oldugunu
bulmuslardir. Birgok calismada, ytiz maskesi-
nin alt cene tzerindeki kuvvet etkisinin cene-
ligin kuvvetine benzedigi sergilenmistir. Alt
gene Uzerinde, ytiz maskesi tarafindan olus-
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INTRODUCTION

In recent years, facemask therapy has be-
en used in the treatment of skeletal class Il
malocclusion and provides effective correcti-
on in early class Il cases. Studies have docu-
mented that facemask treatment before ado-
lescence produces an orthopedic effect to
bring the maxilla forward, often accompani-
ed by a downward-backward rotation of the
mandible and dental changes that are favo-
rable to correction of reverse overjet and
class 1l malocclusion (1). McNamara and
Brudon (2) claimed that facemask can produ-
ce the correction of centric occlusion
(CO)—centric relation (CR) discrepancy.

CR is a maxillomandibular relationship in
which the condyles articulate with the thin-
nest avascular portion of their respective
disks with the complex in the anterior-superi-
or position against the slopes of the articular
eminences. CO is a relation of opposing occ-
lusal surfaces of the teeth providing the maxi-
mal intercuspation.

In orthodontics, it is imperative to have a
stable, comfortable, repeatable jaw position
to work from. Bennett and McLaughlin (3) sta-
ted that, seated and concentric condyle posi-
tion is the most beneficial position to estab-
lish; during orthodontic treatment. This is im-
portant because non-coincidence of seated
CR and CO can result in both occlusal inter-
ferences on all teeth in every plane of space
and mandibular displacements on closing in
all directions (4). Hoffman et al. (5) used a
modified articulator to measure differences in
condylar position between CR and CO. Slavi-
cek (6) described the use of SAM®3 articulator
with the mandibular position indicator (MPI®)
to quantify differences between the joint-do-
minated recorded condylar position and the
tooth-dominated position of maximum inter-
cuspal position. Utt et al. (7) indicated that the
SAM®3 articulator and the MPI® enable the
clinician to determine, record, and compare
the positional changes of the condyle betwe-
en CR and CO in all three spatial planes.

Grandori et al. (8) showed that the magni-
tude of the compression force facemask app-
liance at the chin is approximately 700 to
750 g for an external protraction force of
1000 g. Many studies showed that the force
acting on the chin of facemask is similar to
the force of chin cup (9, 10). This type of re-
active force produces by facemask on the
chin may results changing of the mandibular
condyle position.

o
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turulan bu tip bir reaktif kuvvet mandibular
kondil konumunda degisiklige neden olabilir.

Okltizal kisminda disleri de icine alan bir
akrilik iceren bonded hizli tst cene genislet-
me apareyi bircok klinisyen tarafindan rutin
pratikte tercih edilmektedir. Boero (11) disle-
ri saran akrilik apareylerin okltzal dizensiz-
likleri engelledigini, parafonksiyonu ve bruk-
sizmi azalttigini, kassal disfonksiyonu tedavi
ettigini ve temporomandibular eklem bozuk-
luklarini diizelttigini bildirmistir. Bunun ya-
ninda, bu tip bir aparey ayni zamanda man-
dibular kondil konumunda degisiklige neden
olabilir.

Bu prospektif calismanin amaci, hizli st
cene genisletmesi-yliz maskesi tedavisi ile
mandibular kondil pozisyonunda olusan
farkliliklarin ve Sinif [ll maloklizyonun di-
zeltimi sirasinda olusan sefalometrik degisik-
liklerin degerlendirilmesidir. “Ytz maskesi-
genisletme tedavisi ile kondil pozisyonu ista-
tistiksel olarak belirgin bicimde degismemek-
te ve kondil pozisyonu sentrik iliski konumu-
na yaklagsmamaktadir” gorist sifir hipotezi
olarak kabul edilmistir.

BIREYLER ve YONTEM

Bu calisma Erciyes Universitesi Dis Hekim-
ligi Fakdltesi Etik Kurulu tarafindan onaylan-
mustir. G*Power Ver. 3.0.10. (Franz Faul, Uni-
versitat Kiel, Almanya) yazilimi kullanilarak
calismanin; gruplar arasi 1:1 orana dayali,
0,40 etki alaninda ve a=0.05 anlamlilik diize-
yinde; ornek sayisi 26 hasta oldugunda %80
den fazla giice sahip oldugu tespit edilmistir.

Mevcut calisma grubu, 61 maksiller ret-
riizyonlu Siif Il hastanin MPI® ve sefalomet-
rik kayitlarindan olusturuldu. Hastalar su kri-
terler goz oniline alinarak secildi:

e Sinif Il molar iliski,

e On capraz kapanis veya bas-basa keser
iliskisi,

e ANB acisi 0 derece veya daha dustik ve N
dikmesine A noktasinin mesafesi 2 mm
veya daha az,

¢ Konjenital eksikligi veya cekilmis disi
bulunmayan,

e Nasomaksiller kompleksinde deformite
bulunmayan,

e  MPI® kayitlari ve sefalometrik radyograf-
lari baslangicta ve tedavi sonunda yeterli
kaliteye sahip olan bireyler secildi.

o
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Bonded rapid maxillary expansion appli-
ances with full occlusal coverage have been
introduced and many clinicians prefer this
type of device in routine practice. Boero (11)
indicated that acrylic appliances covering the
teeth have been used to eliminate occlusal
disharmonies, reduce bruxism and parafunc-
tions, treat muscle dysfunction and correct
derangements of the temporomandibular jo-
int. Similarly, we thought that this type of
appliance may also results changing the
mandibular condyle position.

The purposes of this prospective study
were to evaluate the relationship between
mandibular condyle position changes and fa-
cemask-expansion therapy; and to analyze
the cephalometric changes that occurred
with the correction of class Ill malocclusion.
The null hypothesis assumed that there were
no statistically significant changes in condyle
position and no became closer to the centric
relation position with facemask-expansion
therapy.

SUBJECTS and METHODS

This study was approved by the Regional
Ethical Committee on Research of the Erciyes
University, Faculty of Dentistry.

A power analysis established by G*Power
Ver. 3.0.10. (Franz Faul, Universitiat Kiel,
Germany) software, based on 1:1 ratio bet-
ween groups, sample size of 26 patients wo-
uld give more than 80 per cent power to de-
tect significant differences with 0.40 effect si-
ze and at a=0.05 significance level.

The present sample consisted of the cep-
halometric and MPI® records of 61 class II-
| patients with maxillary retrusion. Patients
who satisfied the following inclusion criteria
were selected:

e Class Il molar relationship,

* An anterior crosshite or edge-to-edge in-
cisor relationship,

e ANB angle of 0 degrees or less; and A to

N perp of 2 mm. or less,
¢ No congenitally missing or extracted teeth,
e No deformity in nasomaxillary complex,
e MPI® records and cephalometric radiog-

raphs of adequate quality available befo-

re and at the end of facemask-expansion
therapy.

Patients with craniofacial anomaly,

psychosocial impairment, or skeletal openbi-
te were excluded from the study.

Tirk Ortodonti Dergisi 2010,23:268-283
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Kraniofasiyal anomalisi, psikososyal bo-
zuklugu veya iskeletsel acik kapanisi olan
bireyler calismadan c¢ikarildr.

Dahil etme kriterlerine uyan 61 hastadan 3
hasta yetersiz kooperasyon nedeniyle calis-
madan c¢ikarildi ve 58 hasta (30 kiz, 28 erkek)
ile calisma tamamlandi. Tedavi grubu 16 kiz
ve 15 erkek olmak tizere 31 bireyden (ortala-
ma yas: 9.2+1.7 yil) ve kontrol grubu 14 kiz
ve 13 erkek olmak lizere 27 bireyden (ortala-
ma yas: 9.7+2.2 yil) olusturuldu.

MPI® kayitlar ve lateral sefalometrik rad-
yograflar tim bireylerden tedavi-kontrol peri-
yodu basinda ve sonunda alindi. Pozitif overjet
ve Sinif | okliizyon saglandiktan sonra tedavi
sonu kayitlari alindi. Tedavi stresi 0.5 ila 1.8
yil (ortalama 1.1+0.3 yil) ve gozlem periyodu
0.5 yil ila 1.7 yildi (ortalama 0.920.4 yil).

Aparey Dizayni

Tedavi grubunda ortopedik protraksiyon;
ytz maskesi (12), bonded tam kaplama akri-
lik iceren ve vestibiilde 2 adet kancasi bulu-
nan genisletme apareyi ve agir elastiklerin
(500 gr, yiiz maskesi ile genisletme apareyi-
nin kancalari arasindaki mesafeye gore, ge-
nellikle '/4”, 32 oz) kullanilmasiyla saglandi
(1). Bonded genisletme apareyinin ortasinda-
ki genisletme vidasi ilk hafta giinde iki kere
ve daha sonra istenilen genislik elde edilene
kadar giinde bir kere aktive edildi.

Elastikler, Petit tipi ytiz maskesi (12) tizerin-
deki ayarlanabilir 6n catala cift tarafli olarak
baglandi. Protraksiyon elastikler, lateral keser
ve kanin dislerinin arasindaki bolgede ko-
numlanan ve maksiller okliizal diizlemin yak-
lagik 10-15 mm yukarisina yerlestirilen vesti-
buler kancalardan asildi (Sekil 1). Maksiller
protraksiyon sirasinda bite’in acilmasinin en-
gellenmesi ve maksillanin paralel hareket etti-
rilmesi amaciyla kuvvet ileri ve asagl dogru
20 derece acilandirilarak uygulandr (Sekil 2).
Giclu ortopedik kuvvetler elde edilene kadar
elastik kuvvetleri kademeli olarak arttirildi (te-
daviye 300 gr.lik kuvvet ile baslandi ve daha
sonra 500 gr.a kadar kuvvet uygulandi). Has-
talar yliz maskelerini okul ve yemek digsinda
stirekli takmalari konusunda uyarildi. Aparey-
ler tedavi grubunda pozitif overjet ve Sinif |
iliski elde edilene kadar kullanildi.

MPI® Kayitlar
Kondil pozisyon kayitlart SAM®3 artikila-

Turkish Journal of Orthodontics 2010;23:268-283

From the final group of 61 patients, 58 pati-
ents (30 girls and 28 boys) who provided the
inclusionary criteria were selected, 3 of the
patients take out because of insufficient co-
operation. Treatment group comprised 31 pa-
tients, 16 girls and 15 boys (mean age:
9.2+1.7 years) and control group comprised
27 subjects, 14 girls and 13 boys (mean age:
9.7+2.2 years).

Lateral cephalometric radiographs and
MPI® records were obtained from all subjects
at pre- and post-treatment/control period.
Post-treatment records were taken after ac-
hieving a positive overjet or class | occlusion.
The treatment time was determined between
0.5 and 1.8 years (mean 1.1x0.3 years); and
the observation period was between 0.5 and
1.7 years (mean 0.9+0.4 years).

Appliance Design

In the treatment group, a facemask (12),
and a bonded, full coverage maxillary acrylic
splint expander with vestibular hooks, and
heavy elastics (500 g, depends on the distan-
ce between the hooks of expansion applian-
ce and the facemask, but generally /4", 32
oz) were used for orthopedic facemask the-
rapy (1). The midline expansion screw of the
bonded maxillary expander was activated
two times per day for first one week and one
time per day until the desired change in the
transverse dimension was achieved.

Elastics were connected bilaterally to an
adjustable midline crossbow on the Petit type
facemask (12). The protraction elastics were
applied to the vestibular hooks attached bet-
ween lateral incisor and canine teeth above
10-15 mm. to maxillary occlusion plane (Fi-
gure 1); with a downward and forward pull of
20 degrees to avoid bite opening during ma-
xillary protraction (Figure 2). Elastics of in-
creasing force were used until a heavy ortho-
pedic force (treatment initiated with 300 g of

Sekil 1. Bonded tam kaplama

akrilik igeren ve vestibiilde

kancalar1 bulunan maksiller

genisletme apareyi.

Figure 1. Bonded, full

coverage maxillary acrylic

splint expander with

vestibular hooks.
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Sekil 2. Calismada kullanilan
yliz maskesi ve kuvvet

dogrultusu.
Figure 2. Facemask appliance

and force direction used in

the present study.

272

torii (Great Lakes Orthodontics, Tonawanda,
NY, ABD) ve Mandibular Pozisyon indikato-
ri (MPI®, Great Lakes Orthodontics,
Tonawanda, NY, ABD) ile alindi. Si konumu-
nun belirlenmesinde, Dawson (13) tarafindan
tanimlanan, bimanual maniplasyon teknigi
kullamldi. Operator protriizyonu engellemek
icin genenin pogonion noktasina basing uy-
gulayarak, superior dogrultuda mandibular
aciyi destekleyerek ve hastaya rahat olmasini
ve yavasca agzini kapatmasini tembihleyerek
rehberlik etti. Kayit mumunda alt 6n diglerin
izleri ¢ikana kadar ve muhtemel ilk kontakta
arkada arklar arasinda dik yonde 2 mm.lik
aciklik kalana kadar yavasca cenesini kapat-
maya devam etmesi seklinde hasta yonlendi-
rilerek mum kaydi alindi. Takiben mum; ha-
va spreyi ile sogutuldu, c¢ikartildi ve sertles-
mesi icin soguk suya konuldu. Kayit mumun-
da herhangi bir tiiberkil penetrasyonu olma-

o
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force and increased to 500 g in the second
month) was delivered. Patients were instruc-
ted to wear the facemask full-time except du-
ring schools and meals. The appliance was
used in the treatment group until the positive
overjet was achieved.

MPI® Records

The condylar position records were taken
with SAM®3 articulator (Great Lakes Ortho-
dontics, Tonawanda, NY, USA) and the Man-
dibular Position Indicator (MPI®, Great Lakes
Orthodontics, Tonawanda, NY, ABD). The
technique of bimanual manipulation, descri-
bed by Dawson (13), was used to locate the
CR position. The operator guides the mandib-
le, applying chin point pressure at pogonion
to prevent protrusion, supporting the angles
of the mandible in a superior direction, and
asking the patient to relax and close slowly.
The patient continues to close slowly until
the lower anterior teeth are indexed and the-
re is a 2 mm. posterior interarch vertical se-
paration at the probable first contact. The
wax section is cooled with the air syringe, re-
moved, and placed in cold water to harden.
The registration is inspected to ensure no
cusp penetration through the wax. The wax
registration is trimmed with a sharp scalpel to
remove undercuts, soft tissue contacts, inter-
proximal areas, and occlusal surfaces, while
maintaining indexing of cusp tips and incisal
edges. A CO wax bite registration was made
with a single layer of dead-soft pink bite re-
gistration wax.

The maxillary stone cast was mounted on
the upper member of the SAM®3 articulator
with the anatomic facebow transfer. The man-
dibular cast was mounted on the articulator
using the CR record. Condylar inclination was
set at average values of 35 degrees and Ben-
nett angulation was set at O degrees to prevent
any lateral movement of the condyles during
the mounting. The CR and CO MPI® markings
were made on self-adhesive grid paper flags
(6). The magnitude and direction between the
CR and CO markings were measured and re-
corded for both sides. The transverse shift was
measured with the dial gauge on the MPI® as-
sembly. MPI® records used in the study are
presented and defined in the Table 1.

Cephalometric Analysis

All the cephalometric films used in this
study were taken in the same cephalostat
(Planmeca; Planmeca QY, Helsinki, Finland).

Tirk Ortodonti Dergisi 2010,23:268-283
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digi kontrol edildi. Kayit mumu, tizerinde yer
alan andirkatlarin, yumusak doku kontaklari-
nin ve interproksimal alanlarin uzaklastirilma-
st icin keskin bir bicak ile trimlendi. Bu islem
sirasinda tiiberkdil tepelerinin ve insizal kenar-
larin korunmasina dikkat edildi. SO mum
kayd ise tek tabaka pembe kayit mumu ile
alindi.

Maksiller algi model, anatomik facebow
transferi yapilarak SAM®3 artikilatorinin
st pargasina yerlestirildi. Mandibular model
Si kaydr kullanilarak artikiilatére baglandi.
Modellerin vyerlestirilmesi islemi sirasinda
kondillerin lateral hareketlerine engel olmak
icin, Benet agisi 0 dereceye ve kondil yolu
egimi 35 dereceye ayarlandi. MPI® cihazi-
nin lzerine kendinden yapiskanli kilavuz ka-
gitlar yerlestirilerek Si ve SO isaretlendi. Her
iki tarafta da Si ve SO isaretleri arasindaki
fark ve buyuklik olctldi ve kaydedildi. Ya-
tay kayma miktari ise MPI® cihazi tizerinde
yer alan gostergeden okundu. Bu calismada
kullanilan MPI® kayitlari Tablo 1’de tanim-
lanmig ve sunulmustur.

Sefalometrik Analiz

Bu calismada kullanilan tim sefalometrik
filmler ayni sefalostat (Planmeca; Planmeca
OY, Helsinki, Finlandiya) ile alindi. Tim bi-
reyler sefalostat ile 6n-arka diizlemde X-isin-
larinin yoni dik acida kalacak, yatayda Fran-
fort diizlemine paralel olacak, disler sentrik
okliizyonda ve dudaklar hafif kapali konum-
da olacak sekilde konumlandinldi (14). Tim
sert ve yumusak doku olctimleri Dolphin
Image Software, Version 11.0 (Dolphin Ima-
ging and Management Solutions, Los Ange-
les, California, ABD) kullanilarak yapildi. Do-
kuz dogrusal ve 11 agisal olmak tzere top-
lam 20 6lctim, kontrol ve tedavi grubundaki
degisikliklerin degerlendirilmesinde kullanil-
di. Tim isaretlemeler Swlerenga ve ark. (15)
tanimlamalarina gore yapildi ve Tablo 1 de
sunuldu. Calismada kullanilan noktalar Sekil
3 de gosterildi.

istatistiksel Analiz

Tum istatistiksel analizler SPSS paket prog-
rami (SPSS Inc., Chicago, Illinois, ABD) araci-
ligiyla yapildi. Aritmetik ortalama ve standart
sapma degerleri her bir MPI® ve sefalometrik
olctim igin hesaplandi. Shapiro-Wilks norma-
lite testi ve Levene’in varyans homojenite

Turkish Journal of Orthodontics 2010;23:268-283

All subjects were positioned in the cephalos-
tat with the sagittal plane at a right angle to
the path of the X-rays, the Frankfort plane pa-
rallel to the horizontal, the teeth in centric
occlusion, and the lips lightly closed (14). All
hard and soft tissue landmarks were digitized
and measured with Dolphin Image Software,
Version 11.0 (Dolphin Imaging and Manage-
ment Solutions, Los Angeles, California,
USA). Twenty measurements, 9 linear and 11
angular were used to evaluate the changes in
the treatment and control groups. The land-
marks were identified according to the defini-
tions provided by Swlerenga et al. (15) and
presented in Table 1. Landmarks used in the
study are shown in Figure 3.

Statistical Analysis

All statistical analyses were performed
using the Statistical Package for Social Scien-
ces (SPSS Inc., Chicago, lllinois, USA). Arith-
metic mean and standard deviation values we-
re calculated for each MPI® and cephalomet-
ric measurements. The normality test of Shapi-
ro-Wilks and Levene’s variance homogeneity
test were applied to the data. The data were
found not normally distributed, and there was
no homogeneity of variance between the gro-
ups. Intra-group comparisons were evaluated
by using Wilcoxon's test and intergroup chan-
ges were analyzed with Mann-Whitney U-test.

To determine the errors associated with
MPI® and radiographic measurements, 10
MPI® records and 10 radiographs were selec-
ted randomly. Their tracings and measure-
ments were repeated 8 weeks after the first me-
asurement. A Bland and Altman plot was app-
lied to assess the repeatability. It was found that
the difference between the first and second
measurements were insignificant (Table 2).

RESULTS

MPI® Records

Pre- and post treatment/control descriptive sta-
tistical values of MPI® measurements and sta-
tistical comparisons were presented in Table 3.
Symmetrical condylar movement percentages
in treatment and control groups, at the start and
end of treatment are shown in Table 4.

Pre-treatment and pre-control inter-

group comparisons

Left condyle superoinferior position (Left AZ)
was statically different between treated (0.36
mm.) and control (-1.07 mm.) groups (p<0.05).

o
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Olctimler.

sefalometrik ve kondiler
in the present study.

Table I. Cephalemetrical and
condylar measurements used

0,23:268-283
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testleri verilerin uygulandi. Verilerin normal
dagilim gostermedigi ve gruplar arasi dagih-
min homojen olmadigi belirlendi. Bu nedenle
grup ici karsilastirmalarda Wilcoxon eslestiril-
mis 6rneklem testi ve gruplar arasi karsilastir-
mada Mann-Whitney U-testi kullanildi.

MPI® ve radyografik clgtimler ile ilgili ha-
talarin tespit edilmesi amaciyla 10 MPI® ve
10 radyograf rastgele secildi. Bunlarin o6l-
cimleri ve cizimleri ilk 6lcimden 8 hafta
sonra tekrarlandi. Tekrarlanabilirligin deger-
lendirilmesinde Bland ve Altman analizi kul-
lanildi. Birinci ve ikinci 6lgtimler arasindaki
fark 6nemsiz bulundu (Tablo 2).

BULGULAR

MPI® Kayitlar

MPI® 6lgtimlerinin tedavi/kontrol 6ncesi
ve sonrasi tanimlayici istatistikleri ve istatis-
tiksel kargilagtirmasi Tablo 3’de sunulmustur.
Tedavi ve kontrol gruplarinin baslangigtaki ve
tedavi sonundaki simetrik kondiler hareket
ylzdeleri Tablo 4’de sunulmustur.

Baslangic degerlerinin tedavi ve kontrol

gruplari arasinda karstlastiritlmasi

Sol kondilin yukari-asagi konumu (sol AZ)
tedavi (0,36 mm) ve kontrol (-1,07 mm) grup-
lari arasinda istatistiksel olarak anlamli farkl-
lik tespit edilmistir (p<0,05).

Turkish Journal of Orthodontics 2010;23:268-283

Pre- and post-treatment and pre- and

post-control intra-group comparisons

During the study period, no statistically
significant position changes observed in trea-
ted group. However, post-control measure-
ments showed significant changes in Left AZ
measurement (1.62+3.41; p<0.05).

Treatment and control changes between

group comparisons

Anteroposterior position changes in left
condyle were found higher in control group
(-1.07+2.88) than the treated subjects
(+0.69+1.82) and this difference was found
statistically significant (p<0.05). Left condyle
in treatment group became closer to CR in
anteroposterior plane.

Cephalometric Analysis

Pre- and post-treatment/control descripti-
ve statistical values and comparisons were
presented in Table 5.

Pre-treatment and pre-control inter-

group comparisons

At the start of this study, both groups’ cep-
halometric measurements were similar and
no statistically significant differences were
determined (p>0.05).

Pre- and post-treatment and pre- and

post-control intra-group comparisons

Post-treatment measurements showed in-
creases in SNA, ANB, A to N perp, N-Me,

o

Sekil 3. Calismada kullanilan

sefalometrik noktalar.

Figure 3. Cephalometric

landmarks used in the study.
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Tablo IL Tekrarlanabilirligin

Bland and Altman analizi ile

degerlendirilmesi.

Table I Bland and Altman

276

plot to assess the

repeatability.

. Korelasyon /
Olcumler / Measurements

Yagci, Uysal

SH/ Farklarin SS's1 / SD

Correlation Bias 95% CI SE of differences

SNA (derece) -0.25 030 -05to1,1 044 1.20
SNB (derece) 0.22 -0.10 -04t00,4 0.22 0.70
ANB (derece) 0.50 040 -0,3t009 0.26 0.90
SN-MP(derece) -0.40 030 -0,5t01,3 0.41 1.20
SN-PP (derece) -0.40 0.20 -06t01 0.36 1.10
A - N dikmesi (mm) -0.60 030 -04to1,1 0.31 0.80
Pg-Na dikmesi (mm) -0.50 0.10 -0,1to 0,6 0.12 0.50
N-Me (mm) 0.20 -0.80 -16to1,2 0.76 2.10
N-ANS(mm) -0.10 013 -0,4t006 0.22 0.80
ANS-Me (mm) 0.20 0.43 0,4t01,2 0.34 1.10
Interinsisal aci / Interincisal -0.20 120 251008 095 260
angle

U1-NA (mm) -0.50 -0.80 -1,8t00,5 054 1.50
U1-NA (derece) -0.06 0.20 -1t01,3  0.52 1.80
U1-PP (derece) 0.07 060 -06to16 0.56 1.40
L1-NB (mm) 0.50 0.10 -0,3to05 0.18 0.50
L1-NB (derece) -0.06 090 -08to16 0.75 2.20
L1-MP (derece) 0.35 080 -1,4t025 0.99 2.90
Nazolabial agi 0.20 1.40 0,3t02,4 0.57 1.80
Ust dudak - E Duzlemi (mm) / 0.50 130 -021023 061 170
Upper lip to E plane (mm)

Alt dudak - E Duzlemi (mm) / -0.20 050 -04t012 044 1,50
Lower lip to E plane (mm)

Y -0.10 0.40 0,4to1,2 052 1.00
Sag X/Right X 0.20 030 -0,4t006 0.44 0.70
Sol X/Left X 0.40 050 -0,3t005 0.53 0.60
Sag Z/Right Z 0.10 0.40 0,3to1,4 0.25 0.90
Sol Z/Left Z 0.30 020 -0,3t009 0.32 0.80

Grup ici tedavi/kontrol bagi ve

tedavi/kontrol sonu degerlerinin

kargilagtiriimasi

Calisma periyodu boyunca tedavi gru-
bunda istatistiksel olarak anlaml fark gortil-
mezken, kontrol grubunda sol AZ 6lgtimiinde
belirgin degisiklik belirlenmistir (1,62+3,41
mm; p<0,05).

Gruplar arasi tedavi ve kontrol

degisikliklerinin karsilastirilmasi

Sol kondildeki 6n-arka yon konum degi-
sikliginin tedavi grubuna (+0,69+1,82 mm)
kiyasla kontrol grubunda (-1,07+£2,88 mm)
daha fazla oldugu ve bu farkin istatistiksel
olarak anlamli oldugu tespit edilmistir
(p<0,05). Tedavi grubunda sol kondil 6n-arka
diizlemde Si konumuna yaklasmistir.

Sefalometrik Analiz

Tedavi/kontrol éncesi ve sonrasi tanimlayi-
ci istatistiksel degerleri ve karsilastirma so-
nuglari Tablo 5 de sunulmustur.

o

ANS-Me, Upper lip to E plane (p<0.01) and
Pog to N perp (p<0.05).

Post-control measurements showed in-
creases in SNA, N-Me, N-ANS, U1-PP
(p<0.05) and SNB measurements (p<0.01).

Treatment and control changes between

group comparisons

In the treatment group, SNB, UT-NA (mm)
and U1-NA (degrees) changes were smaller
(p<0.05) than the control. There were increa-
ses in N-Me (p<0.05), SNA, SN-MP and ANS-
Me (p<0.01), ANB, Ato N perp and Upper lip
to E plane (p<0.001).

DISCUSSION

At the start of treatment/control, CO-CR
difference in condylar location was determi-
ned almost all investigated subjects. A wide
range of condylar position changes was no-
ted during the study period. Similarly, previo-
us authors have noticed various condylar po-
sition ranges with different instrumentation,
similar to the MPI® (5, 16,17).

Tirk Ortodonti Dergisi 2010,23:268-283
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Baslangic degerlerinin tedavi ve kontrol

gruplar arasinda kargilagtirilmasi

Calismanin baslangicinda her iki grubun
sefalometrik 6lciim degerlerinin benzer oldu-
gu ve istatistiksel farklihgin olmadigi belirlen-
mistir (p>0,05).

Grup ici tedavi/kontrol bagi ve

tedavi/kontrol sonu degerlerinin

kargilagtirimasi

Tedavi sonunda SNA, ANB, N dikmesine
A noktasinin mesafesi, N-Me, ANS-Me, E
dizlemine st dudak mesafesi (p<0,01) ve N
dikmesine Pog mesafesi(p<0,05) dlctimlerin-
de anlamli artis tespit edilmistir.

Kontrol periyodu sonunda SNA, N-Me, N-
ANS, U1-PD (p<0,05) and SNB (p<0,01) 6l-
ctimlerinde artis goralmdistr.

Gruplar arasi tedavi ve kontrol

degisikliklerinin kargilagtirilmasi

Tedavi grubunda SNB, UT-NA (mm) ve
U1-NA (derece) 6lgtimlerinde kontrol grubu-
na kiyasla anlamli azalma vardir (p<0,05).
Bununla birlikte N-Me (p<0,05), SNA, SN-
MD ve ANS-Me (p<0,01), ANB, N dikmesine
A noktasinin mesafesi ve E diizlemine st du-
dak mesafesi (p<0,001) 6lctimlerinde ise an-
lamli artis gortlmustar.

TARTISMA

Baslangi¢ tedavi/kontrol degerleri incelen-
diginde, neredeyse degerlendirilen tim bi-
reylerde Si-SO arasindaki kondil konumunda
farkhlik tespit edilmistir. Calisma periyodu
stiresince, kondiller konum degisikliginin ge-
nis bir aralik gosterdigi belirlenmistir. Bunun-
la birlikte, MPI® cihazina benzer fakat farkl
cihaz kullanan bircok arastirmaci da cesitli
kondiler konum araliklari belirtmislerdir
(5,16,17).

Roth (18) tarafindan tanimlandigi gibi,
hastada bir molar fulkrum goriiliirse Si’den
SO’ya gecerken, kondil dik yonde asagi dog-
ru hareket eder ve cogunlukla da bir distal
komponent buna eslik eder. Daha az goriilen
durum SO’nun Si’nin yukarisinda konumlan-
masidir ki buna internal eklem diizensizlikle-
ri denir ve bu kondilin istenen Si kondil ko-
numundan daha yukarida konumlanmasina
olanak verilerek olusabilir (7). Slavicek (6),
bu gibi bulgulari bir kompresyon fenomenine
baglamistir. Cok sayida calismada yiiz mas-

Turkish Journal of Orthodontics 2010;23:268-283

TD-KD
TC-CC
(p)

C1-
C2 (p)

T1-T2
p)

T1-
Ct
(P)

Kontrolde
Olusan
(KD/CC)

Degisiklikler
Control Changes

Kontrol
Sonrasi Post-
control (C2)

control (C1)

.. Kontrol
Oncesi Pre-

Treatment
Changes (TD/TC)

Degisiklikler
Ort.

Tedavi ile Olusan

(T2)

Post-
Ort.

Tedavi
Sonrasi
treatment

(T1)

treatment
Ort.

.. Tedavi
Oncesi Pre-

SS
2,21
2,57
2,88
3,06
3,41

Ort. SS Ort.

SS
1,46
2,15
1,91
1,77
2,54

Ort.

SS
1,78
2,36
1,82
2,75
3,038

SS
1,68
1,52
1,21
2,16
1,74

SS
1,21
1,55
1,02
1,80
1,92

NS

NS
NS

NS
NS

NS
NS

-0,02
0,52
-1,07
0,55
1,62

1,44
1,50
1,78
2,21
2,22

-0,11

-0,09
0,21

-0,02
0,02
-1,07

0,03
0,12
0,69
0,71
0,29

-0,02
0,57
-0,14
0,14
0,07

-0,05
0,45
-0,83
0,86
0,36

AY
2 Sag/Right AX

3 Sol/Left AX
4 Sag/Right AZ
5 Sol/Left AZ

1

NS

0,74
-1,10
0,57
0,55

NS NS

NS

NS

NS

NS

NS

NS

NS

NS, fark yok. * <0.05

Tablo III. MPI 6lgtimlerinin
tedavi/kontrol 6ncesi ve
sonrasi degerleri, standart
sapmasl ve istatistiksel

karsilagtirmasi.

Table III. Pre- and post-
treatment, pre- and post-
control values and standard
deviations of MPI
measurements and statistical

comparisons.
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Tablo IV. Tedavi ve kontrol
grubundaki simetrik kondiler

hareket yiizdeleri.

Table IV. Determination of
symmetrical condylar
movement percentages in

treatment and control groups.

278

Yagci, Uysal

Tedavi Grubu Kontrol Grubu Toplam
Kondildeki Simetrik Treatment Group  Control Group Total
Hareket/ Symmetrical (%) (%) (%)
Movement in Condyle

T T2 T T2 T T2
Yatay / Horizontal 23,90 38,90 28,60 28,60 26,20 33,40
On-arka / Anteroposterior 23,90 33,40 16,30 23,90 19,10 28,60
Yukari-asag / 28,60 3890 1910 2860 2390 33,40

Superoinferior

kesinden geneye iletilen kuvvetin genelik ile
uygulanan kuvvete benzer oldugu gosteril-
mistir (9,10). Yliz maskesi tarafindan alt gcene
tzerine iletilen reaktif kuvvet mandibular
kondil konumunu etkileyebilir.

Es merkezli olmayan kondil-fossa iliskileri
anormal temporomandibular eklem fonksiyo-
nu ile iligkilidir (19). Buna karsilik, asempto-
matik bireyler daha es merkezli kondiller ko-
numlara sahiptirler (20). Bununla birlikte, bir-
cok arastirmaci Si ve SO ¢ene konumlari ara-
sindaki uyumsuzlugun poptilasyonun yarisin-
dan fazlasinda oldugunu kabul etmektedir
(21-23). Calismamizda elli sekiz bireyin bas-
langic kayitlari incelendiginde, Si ve SO ara-
st uyumsuzlugun hemen hemen tiim bireyler-
de var oldugu gorilmustar.

Hoffmann ve ark. (5) degerlendirdikleri bi-
reylerde 0.1 mm.den fazla 6n-arka yon asi-
metrisinin %77 oraninda ve yukari-asagi yon
asimetrisinin %75 oraninda goruldugini be-
lirtmislerdir. Rosner ve Goldberg (24) ise Si ve
SO arasindaki asimetrik kondiler hareketin
dikkat cekici sekilde oldugunu ve inceledik-
leri 75 bireyden sadece 1 tanesinde 6n-arka
yonde esit hareket gordiklerini bildirmisler-
dir. Bu ¢alismanin baslangicinda incelenen
bireylerin % 80.9’unda anteroposterior yon-
de ve %66.1'inde superoinferior yonde asi-
metrik kondiler hareket tespit edilmistir. Ayri-
ca, baslangic degerleri karsilastirildiginda sol
kondil superioinferior konumunda (sol AZ)
gruplar arasinda istatistiksel farklilik tespit
edilmistir.

Tedavi edilen grupta, asimetrik kondil ko-
numu azalmis ve tedavi ile anteroposterior
(%9.5) ve superoinferior (%10.3) diizlemlerde
daha simetrik hale gelmistir. Bu asimetrik kon-
dil yiizdesindeki azalma kontrol grubunda da-
ha az oranda gorilmastir (6n-arka yonde de-
gisiklik %7.6 ve yukari-asagi yonde degisiklik
%9.5). Gozlem periyodu sirasinda kondil ha-

o

When a patient exhibits a molar fulcrum
as described by Roth (18) from CR to CO, the
condyle has to move down vertically and
most often there is a distal component as
well. The infrequent finding of CO located
superior to CR may result from an internal jo-
int derangement that allows the condyle to
become positioned superior to the desired
CR condylar position (7). Slavicek (6) attribu-
tes such findings to a compression phenome-
non. A number of studies showed that the for-
ce acting on the chin of facemask is similar to
the force of chin cup (9, 10). The reactive for-
ce given by facemask appliance on the chin
may affect mandibular condyle position.

Nonconcentric condyle-fossa relations-
hips have been associated with abnormal
temporomandibular joint function (19). In
comparison, asymptomatic subjects have be-
en characterized by more concentric positi-
ons (20). Although many investigators (21-23)
held that more than half of the population has
a discrepancy between CR and the CO jaw
position. Similar results were showed in the
current study. When fifty-eight patients’ initial
records investigated, a discrepancy between
CR and CO was shown in almost all subjects.

Hoffman et al. (5) noted anteroposterior
asymmetry of at least 0.1 mm. in 77 per cent
and superoinferior asymmetry of 0.1 mm. or
greater in 75 per cent of the subjects studied.
Rosner and Goldberg (24) found a remarkab-
le absence of symmetrical condylar move-
ment between CR and CO; only one of the
75 persons studied showed equal movement
in the anteroposterior direction. At the begin-
ning of the present study, asymmetrical ante-
roposterior and superoinferior condylar mo-
vement was determined in 80.9 per cent and
66.1 per cent of subjects, respectively. Addi-
tionally, left condyle superoinferior position
(Left AZ) was statically different between trea-
ted and control groups at the beginning.

In the treatment group, asymmetrical
condyle position decreased and became

Tirk Ortodonti Dergisi 2010,23:268-283
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Tablo V. Sefalometrik

Olctimlerin tedavi/kontrol
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reketleri degerlendirildiginde, kontrol sonu 6l-
ctimlerde sol AZ dlcimiinde (1.62+3.41) be-
lirgin degisiklik tespit edilmis ve bu fark istatis-
tiksel olarak anlamli bulunmustur.

Tedavi ve kontrol degisiklikleri gruplar
arasinda karsilastinldiginda, sadece sol kon-
dilde on-arka konumda istatistiksel belirgin
farkhilik tespit edilmistir. Kontrol grubundaki
bireylerde gozlem periyodu ile birlikte degi-
simin daha fazla oldugu belirlenmistir. Buna
karsin, tedavi grubunda, sol kondilin 6n-arka
yonde Si konumuna daha yakin konumlandi-
g1 gorilmustir.

Bu calismada tespit edilen yatay yon yer
degistirme insidansi ve buyiklugi daha 6nce
rapor edilenlere benzerdir. Bireylerin baslan-
gic degerleri incelendiginde yatay yonde
%73.80 asimetri gortlirken tedavi/kontrol
sonunda bu oran %66.6’dir. Kondil hareket-
lerindeki baslica olumlu degisim tedavi gru-
bunda gorulmustir (asimetrikten simetrige
degisim %15). Bununla birlikte, higbir duiz-
lemde istatistiksel olarak belirgin kondiler de-
gisiklik saptanamamistir. Rosner ve Goldberg
(24) inceledikleri bireylerin yaklasik yarisinda
0.3 mm’den az yatay yer degistirme, %38'in-
de 0.3 ila 0.6 mm arasi ve %12’sinde 0.6
mm.den fazla yer degistirme rapor etmislerdir.

Kontrol grubu ile karsilastirildiginda tedavi
grubunda, dentofasial kompleksin bir¢ok ala-
nini etkileyen ytiz maskesi/genisletme proto-
koliine belirgin bir yanit goriildi. iskeletsel
degisikligin esas olarak maksillanin 6n hare-
ketinin sonucu oldugu dustnilmektedir.
Maksilladaki bu degisiklik kontrol grubu ile
karsilastirildiginda, sonuclar tedavi ile maksil-
ler ortopedik etkinin elde edildigini dogruladi
(SNA, Tedavi grubunda: 4.12 derece, Kontrol
grubunda: 0.72 derece; N dikmesine A nokta-
sinin mesafesi: Tedavi grubunda: +2.96 mm,
Kontrol grubunda: -0.40 mm). Ishii ve ark.
(25) ve Mermigos ve ark. (26) maksiller hare-
ket icin benzer sonuclart bildirmislerdir.

Bircok arastirmaci (25, 27, 28) palatal
diizlemin belirgin rotasyon gosterdigini rapor
etmislerdir. Buna karsin, bu galismada palatal
dizlem rotasyonu gozlemlenmemistir. Diger
calismalarda gortlen palatal diizlem rotasyo-
nu; kuvvet uygulama noktasi, elastik kuvveti-
nin yoni ve hastanin yiz yapisi gibi bircok
faktorden etkilenebilir. Hata ve ark. (29) mak-
siller protraksiyon isleminde degisik seviye-
lerden kuvvet uygulamanin etkilerini arastir-

o
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symmetrical with treatment in anteroposteri-
or (9.50 per cent subjects) and superoinferior
(10.30 per cent subjects) planes. This decrea-
se in asymmetrical condyle percentage was
found lower in control subjects (anteroposte-
rior change in 7.60 per cent and superoinfe-
rior change in 9.50 per cent subjects). When
the condyle movements evaluated during the
observation period, post-control measure-
ments showed significant changes in Left AZ
measurement (1.62+3.41) and this difference
was found significant.

When the treatment and control changes
between groups compared, only statistically
significant difference was found in antero-
posterior position changes in left condyle.
Control subjects’ changes were found higher
in control group than the treated patients. Left
condyle in treatment group became closer to
CR in anteroposterior plane.

The magnitude and incidence of mediola-
teral displacement determined in the current
study were similar to previous reports. We
determined mediolateral asymmetry in 73.80
per cent of subjects at the beginning and
66.60 per cent of subjects at the end of con-
trol/treatment. Major improvements were ob-
served in condyle movement in treatment
group (15 per cent changed asymmetry to
symmetry). However, no statistically signifi-
cant condyle change was determined in any
of the planes. Rosner and Goldberg (24) re-
ported nearly half of those studied had less
than 0.3 mm. mediolateral displacement, 38
per cent were displaced 0.3 to 0.6 mm, and
12 per cent displaced more than 0.6 mm.
They reported a mean mediolateral displace-
ment of 0.34+0.24 mm.

The treatment group demonstrated a signi-
ficant response to facemask/expansion the-
rapy, which affected many areas of the dento-
facial complex, when compared to control.
Skeletal change was primarily a result of ante-
rior movement of the maxilla. When maxillary
change was compared to control, the results
confirmed a maxillary orthopedic effect resul-
ting from treatment (SNA, Treatment Change:
+4.12 degrees Control Change: 0.72 degrees;
A to N perp: Treatment Change: +2.96 mm,
Control Change: -0.40 mm.). Ishii et al. (25)
and Mermigos et al. (26) have reported similar
findings for maxillary movement.

Many investigators (25, 27, 28) observed
significant rotation of the palatal plane. Pala-
tal plane rotation was not observed, in the
present study. The rotation of the palatal pla-
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miglardir. Calismalarini kuru kafalar tizerinde
yapmis ve ytiz maskesi ile farkli seviyelerden
kuvvet uygulamislardir. Arastirmacilar palatal
dizlemin 5 mm yukarisindan kuvvet uygu-
landiginda maksillada olusan saat yoninin
tersine rotasyonun engellendigini bulmuslar-
dir (29). Calismamizda tedavi edilen tim has-
talarda elastiklerle cekme; lateral keser bol-
gesinde ve maksiller oklizal diizlemden 10-
15 mm yukarida konumlanan kancalardan,
yatay diizlemle asagi dogru 20 derece ag! ya-
pacak sekilde uygulanmigtir. Bu uygulama
sonucunda maksilla 6ne rotasyon yapmadan
hareket etmistir.

Mandibulanin asagi ve geri rotasyonu, asi-
ri overbite’a ve dik yon maksiller eksiklige sa-
hip hastalar icin ideal olarak uydundur. Bu-
nunla birlikte, agirt dik yon biyime yapisina
ve acik kapanis egilimine sahip hastalarda
uygun degildir ve bu tip hastalar calisma gru-
bumuza dahil edilmemistir. Mandibular ko-
numdaki belirgin degisiklik ayni zamanda Si-
nif 1l diizeltimine katkida bulunabilir. Diger
bircok arastirmaci (25,27,28) ile uygun ola-
rak calismamizda, mandibulada asagi ve ge-
riye dogru bir hareket gorilmustir. Buna kar-
sin, Mermigos ve ark. (26) yalnizca maksiller
protraksiyon uygulandiginda ve mandibular
diuzlem egiminin degismedigini belirtmisler-
dir. Mandibulada goriilen bu rotasyonun se-
bebi olarak; dik yonde maksiller hareket,
maksiller molarlarin stirmesi ve alt cene tize-
rine etki eden retraksiyon veya distalizasyon
kuvvetleri ve bunlarin kombinasyonlari bildi-
rilmistir (30). Sonug olarak, mandibulanin ye-
niden sekillenmesi ve konumunda degisiklik
ile sonuclanacak mandibular biytmenin da-
ha asagi ve geri yonlendirilmesi beklenebilir.

Maksillaya uygulanan ortopedik protraksi-
yon ile iliskili olan dissel degisikler cok sayi-
da calismada degerlendirilmis ve maksiller
keser protriizyonu rapor edilmistir (25,28).
Bununla birlikte, bu calismalarda maksiller
keser konumunu etkileyebilecek olan palatal
diizlemin saat yoninin tersine rotasyonu da
bildirilmistir. Calismamizda, maksillanin pa-
ralel 6ne hareketi goriilmesine bagl olarak
tst keser inklinasyonunu gosteren U1-PD 6l-
ciminde degisiklik tespit edilmezken, st
keserlerin konumunu gosteren UT-NA 6l¢i-
miinde artis tespit edilmistir. Ngan ve ark.
(31) ve Baik (32), alt keser inklinasyonunda
azalma rapor ederken calismamizda yiiz
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ne described in other studies may be affected
by many factors, including site of force app-
lication, direction of elastic traction, as well
as the facial pattern of the patient. Hata et al.
(29) studied the effects of changing the level
of force application on the maxilla in protrac-
tion procedures. Studies were done on dried
skulls and facemasks were used while app-
lying the force from different levels. The rese-
archers found that applying the force from 5
mm. above the palatal plane resulted in eli-
mination of the counter-clockwise rotation
effect on the maxilla (29). All patients in this
study were treated with elastic traction attac-
hed in the area of the lateral incisors hook
which is above 10-15 mm. to maxillary occlu-
sion plane, with the direction of pull predomi-
nately downward (20 degrees) from the hori-
zontal. In this study, consequence of this proce-
dure, maxilla moved anterior without rotation.

Downward and backward rotation of the
mandible is ideally suited for patients with
excessive overbite and vertical maxillary de-
ficiency. It should be noted, however, that
subjects in this study did not demonstrate se-
vere vertical growth patterns and an openbi-
te tendency. Significant changes in mandibu-
lar position also contributed to the class II-
| correction. Downward and backward mo-
vement of the mandible that is showed in this
study is consistent with other investigators
(25, 27, 28). In contrast, Mermigos et al. (26)
who used maxillary protraction alone repor-
ted that the mandibular plane remained unc-
hanged. Mandibular rotation may be due to a
combination of vertical maxillary movement,
eruption of the maxillary molar, and a distali-
zing or retraction force on the chin (30). Con-
sequently, a redirection of future mandibular
growth in a more downward and backward
vector could be expected, resulting from the
change in position and remodelling of the
mandible.

Dental changes related to orthopaedic
protraction forces to maxilla have been wi-
dely studied and maxillary incisor protrusion
have been reported (25, 28). These researc-
hers found maxillary counter clockwise rota-
tion; however, this rotation may be reflecting
the maxillary incisors position. In this study,
U1-NA measurement increased but UT-PP
measurement was stable because of maxil-
lary parallel anterior movement. Ngan et al.
(31) and Baik (32) reported a decrease in the
inclination of the lower incisors. In the pre-
sent study, lower incisors inclination did not

o
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maskesi/genisletme tedavisi ile alt keser inkli-
nasyonunda degisiklik gortlmemistir.

Hem maksillada hem de mandibulada, yu-
musak doku profili ve iskeletsel sagittal yapi
arasinda belirgin korelasyon oldugu bildiril-
mistir (33). Kapust ve ark. (30) yiiz maskesi
tedavisiyle tst dudagin ileri ve alt dudagin
geri hareket ettigini rapor etmislerdir. Calis-
mamizda Kapust ve ark. bulgulari ile uyumlu
olarak tst dudakta ileri hareket gortlurken,
alt dudak konumunda tedavi ile anlamli degi-
siklik tespit edilmemistir.

SONUC

Calisma periyodu sirasinda, tedavi gru-
bunda sol kondilin 6n-arka yondeki konumu
kontrol grubuna kiyasla daha fazla degiserek
sentrik iliski konumuna yaklagmustir. Hizli Gst
cene genisletmesi ve ytiz maskesi tedavisi ile
maksillomandibular iliskiler belirgin bir sekil-
de gelismistir. Mandibula geriye ve asagi
dogru rotasyon yaparken maksilla rotasyona
ugramaksizin ileri hareket etmistir. Calisma-
nin sonunda ytiz maskesi/genisletme tedavisi
ile mandibular kondil konumu degistiginden
dolay: sifir hipotezi kabul edilmemistir.

Yagci, Uysal

change with facemask therapy.

Significant correlations were found betwe-
en changes of the sagittal relationships of ske-
letal and soft tissue profiles in both the maxil-
la and mandible (33). Kapust et al. (30) repor-
ted forward movement of the upper lip and
retraction of the lower lip at the end of face-
mask threapy. In this study we determined
that upper lip moved forward; but lower lip
position did not change during the therapy.

CONCLUSION

During the study period, left condyle an-
teroposterior position changed more and be-
came closer to the centric relation position,
in treatment group than the control. Face-
mask therapy with expansion resulted in a
significant improvement in the maxillomandi-
bular relationship. Mandible moved down-
ward and backward and maxilla moved for-
ward direction without rotation. In the present
study the null hypothesis could be rejected
because the facemask expansion therapy has
affected the position of mandibular condyle.
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