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Mini-Maksiller Protraktor ile Delaire Tip Yiiz Maskesinin karstlastiriimasi.
Comparison of Mini-Maxillary Protractor and Delaire Type Face Mask.

GIRiS

Yiz maskesi ve palatal ekspansiyonun
birlikte uygulanmasi gelismekte olan Sinif
[II' malokluzyonun tedavisinde son yillarda
genel bir tedavi yaklagimi olmustur. Yiz
maskesi tedavisinin popularitesi Sinif |l
malokluzyonun vyapisal etyolojisinin ti-
minde veya bir kisminda maksiller yeter-
sizligin farkina varilmasiyla artmustir (1,2).
Oppenheim (3) Sinif 11l malokluzyonun te-
davisi sirasinda mandibulanin geriye dogru
hareketinin  mimkiin olmadigini, fakat
mandibuladaki asiri blytimeyi kompanse
etmek icin maksillanin ileri alinabilecegini
bildirmistir. Nitekim, klinik sonuglar bu
yaklasimin cenelik, fonksiyonel apareyler
veya kamuflaj tedavileri gibi diger teknik-
lerden daha basarili oldugunu gostermekte-
dir (4-6).

Devamli protraksiyon uygulanan hay-
vanlarda maksillada belirgin iskeletsel de-
gisikliklerin elde edilebildigi gosterilmistir
(7-14). Agiz disi protraksiyon aygitlari sagit-
tal yondeki maksiller yetersizligi provoke
etmek icin aktif buytiime doneminde uygu-
lanir. Maksillanin etkili bir sekilde ileri alin-
masi igin kuvvetin tst geneye bir bittin ola-
rak uygulanmasi gerekir. Protraksiyon kuv-
veti agiz digi apareyler yardimiyla Ust ge-
neye iletildiginden, protraksiyon kuvvetinin
etkinliginde uygun tasarlanmig bir aparey,
kritik bir 6neme sahiptir (15, 16).

Delaire tip yiiz maskesinde alin ve ¢cene-
den kuvvet alinir (18). Bu aparey ¢ok etkili
olmakla birlikte az estetiktir. Bu nedenle,
Altug tarafindan Mini-Maksiller Protraktor
(MMP) isimli yeni bir aparey dizayn edil-
mistir (19, 20). Bu apareyin en belirgin
ozelligi Delaire tip yiiz maskesinden daha
kiictik olmasidir. Bu calismanin amaci Simif
III' malokluzyonun tedavisinde kullanilan
MMP ile Delaire tip ylz maskesinin
(DTYM) iskeletsel ve yumusak dokular tize-
rideki etkisinin sefalometrik film tzerinde
karsilastirilmasidir.

BiREYLER ve YONTEM

Bu calismanin materyali, seri olarak te-
davi edilmis ve iskeletsel Sinif Il malokluz-
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INTRODUCTION

In recent years, a combination of face-
mask and palatal expansion therapy has be-
come a common approach for correcting
the developing Class Il malocclusion. The
popularity of facemask therapy has incre-
ased due to the awareness of maxillary defi-
ciency as all or part of the Class Ill structural
etiology (1, 2). Oppenheim (3) reported that
it was impossible to move the mandible
backward during the treatment of Class Ill
malocclusion, but it is possible to bring the
maxilla forward, to compensate for the man-
dibular overgrowth. Furthermore, clinical
reports suggest this approach is more suc-
cessful than other techniques, such as a chin
cup, functional appliance, or camouflage
therapy (4-6).

Several investigators have demonstrated
that dramatic skeletal changes can be obta-
ined in animals with continuous protraction
forces to the maxilla (7-14). Protraction de-
vices for the maxilla are used to promote the
growth of a deficient maxilla by applying
extraoral force to actively growing patients.
To protract the maxilla effectively, the force
should be applied to the maxilla as a unit.
Since the intraoral appliance delivers the
force to the maxilla from the extraoral appli-
ances, a properly designed appliance has a
critical importance to the effectiveness of
the protraction device (15, 16).

Delaire type face mask is supported from
forehead and chin (18). This appliance is
more effective, but less aesthetic. For this re-
ason, it has been designed a new appliance
named the Mini-Maxillary Protractor (MMP)
by Altug (19, 20). The main feature of this
appliance is that it is smaller than the Dela-
ire type face mask. The purpose of the pre-
sent study was to compare cephalometric ef-
fects of the MMP and Delaire Type Face
Mask (DTYM) on Class Il malocclusion tre-
atments.

SUBJECTS and METHODS

The material consisted of pre-treatment
and post-treatment lateral cephalometric
films of 30 consecutively treated patients
with skeletal Class Ill malocclusion (19 girls
and 11 boys) that were available for this
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yona sahip19 kiz 11 erkek toplam 30 hasta-
dan tedavi oncesi (T1) ve sonrasi (T2) ali-
nan lateral sefalometrik filmden ibaretti.
Calismada iki tedavi grubu ile bir kontrol
grubu vardi. Birinci grupta ortalama yasi
11.6 yil olan 8 kiz 7 erkek 15 hasta vardi ve
bunlara MMP uygulandh. ikinci grup ortala-
ma yasl 11.3 yil olan 11 kiz 4 erkek 15 has-
tadan olustu ve DTYM ile tedavi edildi.
Kontrol grubunda ise yas ortalamasi 10.5
yil olan 6 kiz 9 erkek 15 Sinif lll malokluz-
yonlu birey vardi ve bunlara herhangi bir
ortodontik tedavi uygulanmadi.

Tedavi gruplari Ankara Universitesi Dis
Hekimligi Fakiltesi Ortodonti Anabilim
Dali Kliniginde tedavi goren hastalardan;
Kontrol Grubu ise Ankara Universitesi Dis
Hekimligi Fakiltesi Ortodonti Anabilim
Dali arsivinden olusturuldu. Bu ¢alisma
Ankara Universitesi etik kurulu tarafindan
2004 de onaylandi.

Hasta Secme Kriterleri

Bu calismaya retruziv maksilla ile birlik-
te Mandibular protruzyonu olan veya ol-
mayan konkav profile sahip, negatif over-
jet’e sahip ve sefalometrik olarak iskeletsel
Sinif Il yapidaki bireyler dahil edildi. Sinif
[Il malokluzyon teshisi siit veya daimi den-
tisyon déoneminde en az 3 mm molar mezi-
al step ve anterior gapraz kapanis veya uc-
uca kesici iligkisine gore kondu. Hastalarin
hic birisine daha 6énce ortodontik tedavi ya-
pilmadi.

Mini-Maksiller Protraksiyon Apareyinin
Sekli ve Kuvvet Uygulama Protokolii

Grup I" e MMP ile maksiller genisletme
apareyi birlikte uygulandi. Ust cene, mak-
siller dislerin okluzal ylizeyini timi ile 6r-
ten biyik-vidal bir aparey ile genisletildi.
MMP uygulamasindan 6nce, maksiller ge-
nisletme hizi ve miktari her hastanin birey-
sel ihtiyacina bagli olmakla birlikte, hasta-
larin ¢ogunda bukkal capraz kapanis orta-
dan kalkincaya kadar, ortalama g hafta su-
resince glinde bir devir (0.25 mm) aktive
edilerek yapildi. Maksiller protraksiyon
elastikleri tst cene plagi tizerinde premolar
bolgeye yerlestirilen ¢engeller ile mandibu-
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study. This study had two treatment groups.
The first group consisted of 15 patients (8
girls and 7 boys; mean age 11.6 years) and
those were treated with the MMP. The se-
cond group comprised of 15 patients (11
girls and 4 boys; mean age 11.3 years) rece-
ived the DTFM. Third group as the Control
group consisted of 15 subjects (6 girls and 9
boys; mean age 10.5 years) was comprised
of untreated Class Il malocclusion subjects.
The treatment groups were comprised from
patients treated at the University of Ankara
Department of Orthodontics clinic. The
Control group was obtained from the archi-
ves of the University of Ankara, Department
of Orthodontics. This study was approved
by the Ethical Committee of the University
of Ankara in 2004.

Criteria for Patient Selection

Only patients with a concave profile, a
retrusive maxilla with or without a mandi-
bular protrusion, a negative overjet, as well
as other cephalometric data indicating a
Class Il skeletal pattern, were included in
the study. The diagnosis of Class Ill malocc-
lusion was based upon a molar mesial step
of at least 3 mm and the presence of an an-
terior cross-bite or edge-to-edge incisor rela-
tionship in the primary or permanent denti-
tion. None of the patients had previous ort-
hodontic treatment.

Mini-Maxillary Protractor Design and
Traction Protocol

MMP and maxillary expansion appliance
were applied in Group |. Maxilla was ex-
panded with a full coverage acrylic cap
splint type expansion appliance with a ma-
xi-screw. Although the rate and amount of
expansion was dependent on the individual
need of each patient, most patients received
one turn a day (0.25 mm) activation for an
average of three weeks and until disappe-
arance of the buccal cross bite prior to Mi-
ni-Maxillary Protractor delivery. Protraction
elastics were inserted between the maxillary
hooks and horizontal bar of the mandibular
plate. The protraction forces approximated
200 to 450 grams per side. The chin and lo-
wer dental arch were used as anchorage unit

Tiirk Ortodonti Dergisi 2007;20:212-227
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lar plagin horizontal cubugu arasindan uy-
gulandi. Protraksiyon kuvveti her iki tarafta
200-450 gm civarinda idi. MMP’” da cene
ucu ve alt dental ark bir ankiraj unite ola-
rak kullanildi. Mandibulaya akrilik ¢enelik-
ten 400 gm’lik servikal kuvvet uygulandi
(Sekil 1).

Delaire Tip Yiiz Maskesi ve Kuvvet Uy-
gulama Protokolii

Grup II'ye DTYM ve buyik vidali genis-
letme apareyi uygulandi. Maksiller genis-
letme apareyi MMP grubunda oldugu gibi
uygulandi. DTYM grubunda DTFM’in ayar-
lanabilir anterior parcasi araciligiyla mak-
sillaya asagi ve ileri dogru elastik uygulan-
di. Bu calismada bir tarafta 300-400 gm’hk
maksiller protraksiyon kuvveti, birinci pre-
molarlarin yakinina yerlegtirilen cengel ile
Delaire tip yiiz maskesinin anterior kismi
arasinda kapanisin agilmamasi icin okluzal
dizlemle 20°-30%lik ac¢i yapacak sekilde
asagi ve ileri yonde uygulandi. Optimal is-
keletsel etki ve minimum dis hareketi elde
etmek igin yiiz maskesi giinde 18 saat kul-
lanildi. Anterior capraz kapanig ortadan
kalkinca protraksiyona son verildi.

Sefalometrik Analiz

Lateral sefalometrik film ayni makine ile
ve ayni teknisyen tarafindan alindi. Olciim-
ler horizontal (HD) ve vertikal (VD) diizlem
iceren bir referans grid sistemine gore ya-
pildi. Frankfort diizlemi horizontal diizlem
(HD) olarak kullanildi ve buna Sella’dan
dik indirilerek vertikal diizlem (VD) olustu-
ruldu. Tedavi 6ncesi sefalogram tizerinde
belirlenen HD ve VD, tedavi sonrasi sefa-
logram tzerine Bjork’tin yapisal ¢akistirma
kriterlerine gore aktarildi.

Sefalometrik noktalardan HD ile VD’e
olan sagittal ve vertikal uzaklklar ol¢ulda.
Noktalar ve referans dizlemleri sirasiyla
Sekil 2 ve 3 Gzerinde gosterilmisitir. Tim se-
falometrik noktalar ayni aragtirmaci tarafin-
dan (A.D.A.) asetat kagidi tizerinde isaret-
lendi ve PORDIOS (Purpose on Request Di-
gitizer Input Output System, Aarhus, Den-
mark) programinda digitize edildi.

Tedavi ©ncesi ve sonrasi sefalometrik
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in the Mini-Maxillary Protractor. A cervical
force of 400 gm was applied to the mandib-
le from an acrylic chin cap (Figure 1).

Delaire Type Face Mask and Traction
Protocol

DTFM and maxillary expansion applian-
ce with maxi-screw were applied on Group
II. The maxillary expansion appliance was
applied as such in the MMP group. DTFM
was a one-piece construction with an adjus-
table anterior wire and hooks to accommo-
date the downward and forward pull of the
maxilla from the elastics. To avoid an ope-
ning of the bite as the maxilla was repositi-
oned, the protraction elastics were inserted
near the maxillary first premolars with a
downward and forward pull of 20°-30° to
the occlusal plane. 300-400 gm of elastic
force per side was managed in this study.

Face mask was wear 18 hours a day to
obtain an optimal skeletal effect, but with a
minimal amount of tooth movement. Prot-
raction was stopped when the anterior cross
bite was eliminated.

Cephalometric Analysis

Lateral cephalometric films were taken by
the same technician and machine. Measure-
ments were based on a reference grid
system consisting of a horizontal (HL) and
vertical (VL) lines. Frankfort horizontal pla-
ne was used as the best estimate for the HL,
and a line perpendicular to this plane thro-
ugh sella, represented the VL. The reference
lines , VL and HL were drawn initially on the
pretreatment cephalogram and transferred
to the post-treatment cephalograms by supe-
rimposition on stable mid-sagittal structures
of the cranial base and the calvaria accor-
ding to the method of Bjork.

Both the HL and VL served as a grid in
which sagittal and vertical distances betwe-
en landmarks were measured as projections
from these lines. Landmarks and reference
lines used in the study are shown in Figure 2
and 3 respectively. All cephalometric land-
marks were marked on acetate paper and di-
gitized on PORDIOS (Purpose on Request
Digitizer Input Output System, Aarhus, Den-
mark) computer system by the same investi-
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Sekil 1: Mini maxiller
protraksiyon apareyi
Figure 1:Mini maxillary

protractor
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film Gizerinde maksiller ve mandibuler den-
toalveolar olcuimler yapildi. Bunun icin
vertikal ve horizontal referans dizlemleri
olusturuldu. Tedavi 6ncesi sefalometrik film
tizerinde zigomatik kemigin 6n kenarina ¢i-
zilen teget ile maksiller vertikal dizlem
(VDmax), bu diizlemin orta noktasindan in-
dirilen dikme ile de horizontal referans
diizlemi (HDmax) olusturuldu. Bu hag te-
davi sonrasi filme zigomatik kemigin 6n ke-
nari Gzerinde cakistirma yapilarak aktarildi
(Sekil 4). Bu hactan referans noktalari ara-
sindaki uzakliklar olculda.

Simfisin alt kenarinin i¢ kortikal yapilari
ile i¢tinct molar digin alt kenari arasinda
mandibular horizontal dizlem (HDman)
olusturuldu. Mandibular vertikal dizlem
(VDman) simfizin alt kenarinin i¢ kortikal
yapilarina ¢izildi. Bu hag birinci filmden
ikinciye Bjork’tin kriterlerine gore aktarildi.
Mandibular dentoalveolar 6l¢timler mandi-
bular landmarklar ile referans hagi arasinda
yapildr (Sekil 5).

istatistik Analiz
Tedavi
film tizerinde yapilan 6lgiimlerin ortalama

oncesinde lateral sefalometrik
ve standart sapmasi hesaplandi. Tedavi 6n-

ce ve sonrasi veriler paired t test ile karsi-

gator (A.D.A.).
Maxillary and mandibular dentoalveolar

measurements were made on pretreatment
and post-treatment cephalometric films to
separate pure skeletal effects from dentoal-
veolar effect. Vertical and horizontal refe-
rence lines were also constructed for maxil-
lary and mandibular dentoalveolar measure-
ments. A tangent line constructed from ante-
rior border of the zygomatic bone as a ma-
xillary vertical line (VLmax); and a perpen-
dicular line drawn from midpoint of the ma-
xillary vertical line as a maxillary horizontal
line (HLmax) on the pretreatment cephalog-
ram. This cross was transferred to the post-
treatment cephalograms by superimposition
on the anterior border of the zygomatic bo-
ne (Figure 4). Sagittal and vertical distances
between landmarks were measured as pro-
jections from these lines.

A mandibular horizontal line (HLman)
was constructed between the inner cortical
structures of the inferior border of the
symphysis and inferior border of the lower
third molar germ. Mandibular vertical line
(VLman) was drawn inner cortical structures
of inferior border of the symphysis on pret-
reatment cephalograms. This mandibular
grid was transferred to the post-treatment
cephalograms by superimposition according

Tiirk Ortodonti Dergisi 2007;20:212-227
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lastirildi. Farkliligin nereden kaynaklandigi-
ni bulmak icin Duncan test yapildi.

Metod Hatasi

ilk 6lctimden bir ay sonra rasgele secilen
30 film Uzerinde ayni arastirmaci tarafin-
dan landmarklar yeniden belirlendi ve digi-
tize edildi. Tekrarlama katsayisi tim degis-
kenler icin 6lctimlerin dogrulugunu dogru-
lar sekilde 0.90"in tGzerinde idi.

SONUCLAR

Tedavi 6ncesi Uc Gruba ait Morfolojik
ozellikler (Tablo 1)

ANB agisinda ve tst dudagin vertikal ko-
numunda gruplar arasinda istatistik olarak
onemli bir fark bulundu (UL -HL) (Table 1;
ANB= p<.01 and UL-HL = p <.05). Bu fark-
lilik Delaire tip yliz maskesi grubunda be-
lirgindi (Table 1).

Tedavi sonrasi U¢ Gruba ait Morfolojik
ozellikler (Tablo 2, 3, 4, 5)

Tedavi sonrasi donemde maksiller, man-
dibular, kraniyofasiyal ve yumusak doku 6l-
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to the method of Bjork. Mandibular dento-
alveolar measurements were made between
the mandibular landmarks and the mandi-
bular reference grid (Figure 5).

Statistical Analysis

The mean and standard deviation of the
pretreatment measurements made on lateral
cephalometric films were calculated. Pretre-
atment and posttreatment data were compa-
red by paired t test. Duncan test were made
to identify where the differences are origina-
ted from.

Method Error

The identification of the landmark and di-
gitizing procedures were repeated for ran-
domly selected 30 cephalometric films by
the same examiner at least one month after
the first measurement. Repeatability coeffi-
cients were above 0.90 for all variables,
confirming the reliability of the measure-
ments.

Sekil 2: Calismada

sefollometrik noktalar

Figure 2: Cephalometric

landmarks used in the study



Sekil 3: Aragtirmada

kullanilan referans diizlemler

Figure:Cephalometric

reference lines in the study

Sekil 4: Maxiller referans

diizlemler

Figure 4: Maxiller reference

lines
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lilik yoktu.

Tedavinin sonunda maksilla her iki teda-
vi grubunda da o6ne dogru hareket etti.
Grup | de SNA acisinda 1.03° ‘lik (P<.01)
bir artis, Grup Il de ise 1.25%lik (Pp<.01)
bir artis vardi. A-VL/VD , Grup I'de 1.41
mm (p <.01); Grup Il'de ise 1.54 mm (p

S
&
Or Po
AL/HD ®
/
=~
VLIVD
ctimlerinde istatistik olarak 6nemli bir fark- RESULTS

Pretreatment Morphologic Components
of the 3 Groups (Table 1)

A statistically significant difference was
found between groups for the ANB angle
and upper lip vertical position (UL -HL)
(Table 1; ANB= p<.01 and UL-HL = p <.05).
This difference was explicit in the Delaire
type face mask group (Table 1).

VLmax/VDmax

Tiirk Ortodonti Dergisi 2007;20:212-227
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VLman/VDman

<.001) arttr. Grup I'de Co-A mesafesi 1.59
mm (p <.05); Grup Il'de ise 1.80 mm (p
<.01) arttr.

Tedavi sonunda her iki grupta da mandi-
bula geriye dogru hareket etti. Grup I'de
SNB acisi 0.77°; Grup Il'de ise 0.76° azal-
di. B-VL /VD mesafesi Grup I'de 2.64 mm
(p <.01); Grup Il'de ise 3.34 mm (p <.001)
artti. Gn-VL/VD mesafesi Grup I'de 2.67
mm (p <.05); Grup II'de ise 3.48 mm (p
<.001) azaldi. Co-Gn mesafesi Grup I'de
0.91 mm’lik Grup II’de ise 1.30 mm’lik ar-
tis gosterdi.

Sn-HL/HD and UL -HL/HD disinda,
Grup I’de yumusak doku profilinde anlam-
Ii bir degisiklik gozlenmedi. Grup II'de, UL
—VL/VD mesafesi 2.00 mm (p <.05) ve LL-
VL/VD mesafesi 2.61 mm (p<.01) artti.

Kontrol grubunda iskeletsel ve yumusak
doku vyapisi ile ilgili parametreler, buyu-
mekte olan Sinif Il malokluzyonun 6zellik-
lerini gosterdi.

Maksiller ve Mandibular Dentoalveolar
Degisiklikler

Maksiller ve Mandibular dentoalveolar
degisiklikler Tablo 6 ve 7’de 6zetlenmistir.
Tedavi periyodu stresince U1-VL/VD me-
safesi tist kesici diglerin 6ne dogru hareketi
sonucunda Grup I'de 2.30 mm (p<.001);
Grup Il'de ise 2.21 mm (p<.01) artti. Teda-
vi gruplari ile karsilagtirildiginda, A-VL/VD
mesafesi Grup I’de anlamli idi (1.23 mm, p
<.05). Her ¢ grupta mandibular paramet-

Turkish Journal of Orthodontics 2007;20:212-227

Post treatment Morphologic Components
of the 3 Groups (Table 2, 3, 4, 5)

There was no statistically significant diffe-
rence in the mean change of maxillary and
mandibular, craniofacial and soft tissue me-
asurements after the treatment period.

Maxilla moved anteriorly in both treat-
ment groups at the end of the treatment.
SNA increased 1.032 (p<.01) in Group | and
1.25° (p <.01) in Group Il. A-VL increased
1.41 mm (p <.01) in Group | and 1.54 mm
(p <.001) in Group Il. Co-A distance incre-
ased 1.59 mm (p <.05) in Group | and 1.80
mm (p <.01) in Group II.

Mandible moved posteriorly in both gro-
ups at the end of the treatment. SNB decre-
ased 0.77°in Group | and 0.762 in Group Il.
B-VL increased 2.64 mm (p <.01) in Group |
and 3.34 mm (p <.001) in Group Il. Gn-VL
distance decreased 2.67 mm (p <.05) in
Group I and 3.48 mm (p <.001) in Group II.
Co-Gn distance increased of 0.91T mm in
Group | and 1.30 mm in Group .

Excluding the Sn-HL and UL -HL, no sig-
nificant change was observed in the soft tis-
sue profile in Group 1. In Group I, UL -VL
distance increased 2.00 mm (p <.05) and
LL-VL distance increased 2.61 mm (p<.01).

In the control Group, growing features of
Class 11l malocclusion could be demonstra-
ted by increases in the parameters related to
skeletal and soft tissue structures.

Maxillary and Mandibular Dentoalveolar
Changes

Sekil 5: Mandibular referans

diizlemler

Figure 5: Mandibular

reference lines



Tablo I: Calisma gruplarinin
protraksiyon baslangicinda
morfolojik komponentler

bakimindan karsilagtirilmasi.

Table 1: Comparison of the
study groups concerning with
morphologic components at
the beginning of the

protraction.
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Grup | Grup Il Grup 1l
(MMPA) (DTFM) (Kontrol) Duncan Test
Degiskenler/  Maksiller iskeletsel Olciimler P
Parameters Maxillary skeletal measurements I |
X+Sd X+S8d X+Sd
SNA (°) 78.17+4.05  77.50+3.97 78.02+4.57 Ns
A-VP (mm) 61.50+4.41 60.87+5.19 61.29+4.99 Ns
Co-A (mm) 80.59+5.12  79.81+4.89 80.06+6.60 Ns
Mandibular iskeletsel Olciimler
Mandibular skeletal measurements
SNB (°) 80.75+4.63  80.79+4.30 79.29+4.57 Ns
B-VP (mm) 65.46+5.34 64.81+6.29 64.42+6.20 Ns
B-HP (mm) 90.0416.38  89.80+6.16 87.8716.45 Ns
Go-VP (mm)  48.35t5.45 48.35+5.57  46.96+5.58 Ns
Go-HP (mm)  30.72+4.40 31.534+5.53 29.44+4.39 Ns
Gn-VP (mm)  82.47+6.89 82.03+7.42 81.69+8.76 Ns
Gn-HP (mm)  100.17£7.14 100.35+7.13 98.18+7.60 Ns
Co-VP (mm) 2.56+1.99 3.15+2.26 2.68+2.63 Ns
Co-HP (mm)  100.17£7.14 100.35+7.13 98.18+7.60 Ns
Co-Gn (mm)  110.79+7.14 110.41+7.30 109.15+8.58 Ns
Kranyofasyal Ol¢ciimler
Crani i ts
ANB (°) -2.58+2.08  -3.29+2.73 -1.26+1.68 - *
FH-MP(°) 28.11+4.38 27.91+4.85  29.13+4.29 Ns
Yumus ak Doku Ol¢limleri
Soft tissue measurements
Sn-VP (mm)  27.49+4.22  27.07+4.66 26.72+4.76 Ns
Sn-HP (mm)  74.87+4.31 74.05+4.47 73.69+4.78 Ns
UL-VP (mm) 39.96+4.32  38.97+4.83 39.95+5.33 Ns
UL-HP (mm) 83.54+4.55  82.3014.55 82.85+5.14 * *
LL-VP (mm)  54.50+4.86  53.3316.20 54.60+6.50 Ns
LL-HP (mm)  94.79+6.31 93.82+5.71 93.28+7.70 Ns
Pg’-VP (mm) 77.39+7.37  76.46+17.89 76.01+8.90 Ns

relerde anlamli bir
(Tablo 7).

TARTISMA

Bu calismada tedavi edilmemis Sinif Il

degisiklik gozlenmedi

malokluzyonlu kontrol grubunun kullanil-
mis olmasi 6nemlidir. Boylece iskeleto-
dental yapilarda protraksiyon ile olusan de-
gisiklikler orijinal malokluzyonla karsilasti-
rilabilmektedir.

Sefalogramlarin ayni kisi tarafindan in-
celenmesi metod hatasini azaltmistir. Refe-
rans grid kullanilarak stabil kranial yapilar
tzerinde cakistirma yapilmasi ile iskeleto-
dental yapilar ile maksilla ve mandibulada

Maxillary and mandibular dentoalveolar
changes are summarized on Table 6 and 7.
During the treatment period, the U1-VL dis-
tance increased 2.30 mm (p<.001) in Group
I and 2.21 mm (p<.01) in Group I, as a re-
sult of the anterior movement of the upper
incisors. When the treatment groups were
compared, the change in A-VL distance was
significant in Group I (1.23 mm, p <.05). No
significant change was observed in the man-
dibular parameters in three groups (Table 7).

DISCUSSION

In this study it is important that untreated
Class Il malocclusions were used as a cont-
rol group. Thus, changes that occurred by
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Mini-Maksiller Protraktor ile Delaire Tip Yiiz Maskesinin karstlastiriimasi.
Comparison of Mini-Maxillary Protractor and Delaire Type Face Mask.

Grup | Grup Il Grup Il
(MMPA) (DTFM) (Kontrol)

Degiskenler/  Maksiller Iskeletsel Olgiimler p
Parameters Maxillary skeletal measurements

X+Sx X+Sx X+Sx
SNA (°) 79.21+4.36 78.76+4.02  78.05+4.39 Ns
A-VP (mm) 62.91+4.71 62.41+5.30  62.68+5.18 Ns
Co-A (mm) 82.18+4.80 81.62+4.70 81.58+5.76 Ns

Mandibular Iskeletsel Olctimler

Mandibular skeletal measurements
SNB (°) 79.98+4.15 80.03+3.97  79.20+3.85 Ns
B-VP (mm) 68.1015.74 68.1616.40  66.38+6.57 Ns
B-HP (mm)  91.1815.44 91.1745.93  90.29+5.68 Ns
Go-VP (mm) 48.91+5.26 49.17+5.79  48.5246.01 Ns
Go-HP (mm) 30.42+4.06 31.09+5.70 31.06+4.42 Ns
Gn-VP (mm) 85.14+6.39 85.51+7.54  83.60+7.40 Ns
Gn-HP (mm) 101.45+6.08 101.75+7.17 100.70+6.41 Ns
Co-VP (mm) 2.29+1.92 2.97+2.54 2.68+2.63 Ns
Co-HP (mm) 101.45+6.08 101.75+7.17 100.70+6.41 Ns
Co-Gn (mm) 111.71+6.26 111.72+6.88 110.051+6.94 Ns

Kranyofasyal Olciimler

Craniofacial measurements
ANB (°) -0.77+1.35 -1.27+1.86 -1.14+1.55 Ns
FH-MP(°) 29.50+4.40 29.78+5.06 29.08+4.75 Ns

Yumusg ak Doku Olglimleri

Soft tissue measurements
Sn-VP (mm)  28.20+4.80 28.25+5.13 28.11+5.72 Ns
Sn-HP (mm) 76.57+4.53  76.15%+4.82 75.9615.38 Ns
UL-VP (mm) 41.1314.99  40.9845.47  40.43+5.82 Ns
UL-HP (mm) 85.59+5.33  85.10+5.23 84.40+6.36 Ns
LL-VP (mm) 55.94+5.62 55.94+6.16 54.8416.74 Ns
LL-HP (mm)  95.26+6.03 95.21+5.90  94.76+7.91 Ns
Pg-VP (mm) 78.75+7.74  78.34+7.79  76.62+8.79 Ns

olusan degisikliklerin degerlendirilmesi
mumkin olmustur. Boylece tedavi oncesi
ve sonrasindaki sagittal 6lctimler ayni refe-
rans diizlemi kullanilarak yapilmistir.

Bu c¢alismanin sonuglari her iki protrak-
siyon apareyi ile belirgin ve benzer ortope-
dik degisiklikler oldugunu gostermistir.
Maksiller pozisyonu belirleyen A noktasin-
da, Mini-Maksiller Protraksiyon grubunda
1.41 mm’lik ve Delaire tip yliz maskesinde
ise 1.54 mm’lik ileri dogru hareket elde
edilmistir. Bizim calismada Mini-Maksiller
protraktor ile SNA da +1.03°’lik; Delaire tip
yliz maskesinde ise 1.25°lik artis olmasi
daha once yapilan caligmalarla benzerlik
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protraction on skeletodental structures can
be compared with the same original ma-
locclusion.

Registration of the cephalograms was un-
dertaken by the same examiner in order to
reduce method error. The reference grid
used in the evaluation of the sagittal chan-
ges made it possible to evaluate the skeletal
and dental changes that occurred in maxilla
and mandible along the grid by superimpo-
sition on stable cranial structures. Thus, all
before and after treatment sagittal measure-
ments were made with the same reference
plane.

Results of this study demonstrate that sig-
nificant and similar orthopedic changes can

Tablo Il: Calisma gruplarinin
protraksiyon sonunda
morfolojik komponentler

bakimindan karsilagtirilmasi.

Table II: Comparison of the
study groups concerning with
morphologic components at

the end of the protraction.
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Tablo II: Grup 1'de maksiller

protraksiyonla olusan
degisiklikler.

Table III: Changes occurred

222

by maxillary protraction

therapy in Group L.

Tedavi Oncesi
Pre-treatment

Tedavi Sonu
Post-treatment

Fark
Difference

Altug, Gokalp, Dalkiran

Degiskenler/ Maksiller iskeletsel Olciimler
Parameters Maxillary skeletal measurements D
X+Sx X+Sx D+Sd
SNA (°) 78.17+4.05 79.21+4.36 1.03+1.62 %
A-VP (mm) 61.5014.41 62.9114.71 1.41+2.19 *x
Co-A (mm) 80.59+5.12 82.18+4.80 1.59+3.68 *
Mandibular Iskeletsel Ol¢iimler
Mandibular skeletal measurements
SNB (°) 80.75+4.63 79.98+4.15 0.77+1.97 Ns
B-VP (mm) 65.46+5.34 68.10+5.74 2.64+4.71 **
B-HP (mm) 90.0416.38 91.18+5.44 1.14+4.04 Ns
Go-VP (mm) 48.35+5.45 48.91+5.26 0.55+4.31 Ns
Go-HP (mm) 30.72+4.40 30.42+4.06 -0.30+3.56 Ns
Gn-VP (mm) 82.47+6.89 85.1416.39 2.67+5.57 *
Gn-HP (mm) 100.17+7.14 101.4546.08 1.28+4.58 Ns
Co-VP (mm) 2.56+1.99 2.294+1.92 -0.27+2.23 Ns
Co-HP (mm) 100.17+7.14 101.4546.08 1.28+4.58 Ns
Co-Gn (mm) 110.79+7.14 111.7116.26 0.91+4.87 Ns
Kranyofasyal Ol¢limler
Craniofacial measurements
ANB (°) -2.58+2.08 -0.77+1.35 1.81£1.92 .
FH-MP(°) 28.11+4.38 29.50+4.40 1.3943.28 *
Yumus ak Doku Olciimleri
Soft tissue measurements
Sn-VP (mm) 27.49+4 .22 28.20+4.80 0.70+4.40 Ns
Sn-HP (mm) 74.87+4.31 76.57+4.53 1.70+4.07 *
UL-VP (mm) 39.96+4.32 41.13+4.99 1.17+4.90 Ns
UL-HP (mm) 83.54+4.55 85.59+5.33 2.04+4.38 *
LL-VP (mm) 54.50+4.86 55.94+5.62 1.44+5.75 Ns
LL-HP (mm) 94.7916.31 95.26+6.03 0.47+5.51 Ns
Pg-VP (mm)  77.39+7.37 78.75+7.74 1.3617.85 Ns
Pg’-HP (mm) 106.44+7.33 106.7446.58 0.3046.50 Ns

Onemiilik Derecesi / Significance level: Ns: Non significant; "p<0.05; *p<0.01, *’p<0.001.

gostermektedir (17-19).

Maksiller protraksiyon cok ilging bir ko-
nudur ve bu konu ile ilgili ¢ok ¢alisma ya-
pilmistir. Bu ¢alismanin yapilmasinin ama-
c1 Mini-Maksiller protraktor isimli yeni bir
apareyle Delaire tip yiiz maskesinin iskele-
todental yapilardaki etkisini karsilastirmak-
tir.

Mc Namara (4) ve Turley (5) maksiller
hareketi kolaylastirmak icin protraksiyon-
dan bir kag giin 6nce bonded hizli palatal
genisletme apareyi kullanmayi 6nermekte-
dir. Literaturde yalnizca maksiller genislet-
menin sinirdaki Sinif Il malokluzyonun

tedavisinde yararli olabilecegi ile ilgili bazi

occur by both protraction appliances. All
measures of maxillary position showed sta-
tistically significant changes, with 1.41 and
1.54 mm of forward movement at A-point
for the Mini-Maxillary Protractor and Dela-
ire type face masks, respectively. Our fin-
dings of SNA increasing +1.03° and 1.25°
with the Mini-Maxillary Protractor and De-
laire type face masks, respectively, indicates
changes similar to those that occurred with
a previous report (17-19).

Maxillary protraction is a most interesting
subject and various studies have been per-
formed about this issue. The object of the
present study was performed was to compa-
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Mini-Maksiller Protraktor ile Delaire Tip Yiiz Maskesinin karstlastiriimasi.
Comparison of Mini-Maxillary Protractor and Delaire Type Face Mask.

Tedavi Oncesi

Tedavi Sonu Fark

Pre-treatment Post-treatment Difference
Degiskenler/ ypaksiller iskeletsel Olgiimler
Parameters Maxillary skeletal measurements
X+Sx X+Sx D+Sd p

SNA (°) 77.50+3.97 78.7614.02 1.25+1.76 *x
A-VP (mm) 60.87+5.19 62.41+5.30 1.54+2.26 .
Co-A (mm) 79.81+4.89 81.62+4.70 1.80+3.27 *x

Mandibular Iskeletsel Ol¢iimler

Mandibular skeletal measurements
SNB (°) 80.79+4.30 80.03+3.97 0.76+1.80 *
B-VP (mm) 64.8116.29 68.16+6.40 3.3414.69 .
B-HP(mm) 89.80+6.16 91.1745.93 1.37+3.65 *
Go-VP (mm) 48.355.57 49.17+5.79 0.82+3.92 Ns
Go-HP (mm) 31.53+5.53 31.09+5.70 -0.43+3.57 Ns
Gn-VP (mm) 82.03+7.42 85.51+7.54 3.48+5.13 .
Gn-HP (mm) 100.35+7.13 101.75+7.17 1.40+4.20 *
Co-VP (mm) 3.15+2.26 2.97+2.54 -0.18+2.16 Ns
Co-Hor (mm) 100.35+7.13 101.75£7.17 1.40+4.20 *
Co-Gn (mm) 110.41+7.30 111.72+6.88 1.30+4.31 Ns

Kranyofasyal Ol¢iimler

Craniofacial measurements
ANB (°) -3.29+2.73 -1.27+1.86 2.02+2.05 .
FH-MP(°) 27.91+4.85 29.7845.06 1.8613.22 o

Yumus ak Doku Olgiimleri

Soft tissue measurements
Sn-VP (mm) 27.07+4.66 28.25+5.13 1.17+3.89 Ns
Sn-HP (mm) 74.0514.47 76.1514.82 2.10+3.52 *x
UL -VP (mm) 38.97+4.83 40.98+5.47 2.00+4.70 *
UL -HP (mm)  82.30+4.55 85.10+5.23 2.80+4.14 ok
LL-VP (mm) 53.3316.20 55.9416.16 2.61+5.51 **
LL-HP (mm) 93.8245.71 95.21+5.90 1.39+4.99 Ns
Pg-VP (mm)  76.46+7.89 78.34+7.79 1.88+6.98 Ns
Pg’-HP (mm) 106.09+6.68 106.65+6.96 0.56+5.79 Ns

Onemlilik Derecesi / Significance level: Ns: Non significant; p<0.05; *'p<0.01; ***p<0.001.

bulgular vardir. Oppenheim (3) bu olay ilk
gozleyen arastirmacilardan birisidir. Bu
calismada maksiller sutural sistemi aktive
etmek ve protraksiyon aygitinin etkisini
kolaylastirmak icin maksiller genisletme
maksiller protraksiyon ile ayni zamanda
uygulanmustir.

Bu calismanin sonucu Mini-maksiller
protraktor ile olusan iskeletsel, dental ve
yumusak doku degisiklikleri 6nceki calis-
malara benzer sekilde bir 6nemlilik goster-
mistir (15-19). Her iki calisma grubunda da
orta yiiz bir bitiin olarak 6ne dogru yer
degistirmis, sagittal yondeki mandibuler
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re the effects between a new appliance na-
med the Mini-Maxillary Protractor and the
Delaire type face mask on skeletodental
structures.

Mc Namara (4) and Turley (5)have recom-
mended the use of bonded rapid palatal ex-
pansion appliance for several days before
beginning protraction in order to facilitate
maxillary movement. There is some eviden-
ce in the literature that maxillary expansion
alone can be beneficial in the treatment of
borderline Class Ill malocclusions. Oppen-
heim (3) was one of the first to observe this
phenomenon. Maxillary expansion was app-
lied simultaneously maxillary protraction in

Tablo IV: Grup 1I'de maksiller
protraksiyonla olusan

degisiklikler.
Table IV: Changes occurred

by maxillary protraction

therapy in Group IL
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Tablo V: Protraksiyon

periyodu siiresince kontrol

grubunda spontan biiyiime ile

olusan degisikliklerin

degerlendirilmesi.

Table V: Evaluation of

spontaneous growth changes

in the control group during

224

protraction period.

Altug, Gokalp, Dalkiran

Gozlem Oncesi Gozlem Sonu Fark
Pre-observation Post- observation Difference
Degiskenler /' paksiller iskeletsel Olgtimler P
Parameters Maxillary skeletal measurements
X+Sx X+Sx D+Sd

SNA (°) 78.02+4.57 78.05+4.39 0.03+1.95 Ns
A-VP (mm) 61.29+4.99 62.68+5.18 1.39+2.87 Ns
A-HP (mm) 24.98+5.14 24,9914 .86 0.01+3.84 Ns
Co-A (mm) 80.06+6.60 81.58+5.76 1.51+5.40 Ns

Mandibular iskeletsel Olciimler

Mandibular skeletal measurements
SNB (°) 79.29+4.57 79.20+3.85 -0.09+2.34 Ns
B-VP (mm) 64.42+6.20 66.3816.57 1.97+6.38 Ns
B-HP (mm) 87.87+6.45 90.29+5.68 2.42+5.49 Ns
Go-VP (mm) 46.9615.58 48.52+6.01 1.56+6.05 Ns
Go-HP (mm) 29.44+4.39 31.0614.42 1.63+4.04 Ns
Gn-VP (mm) 81.6918.76 83.6017.40 1.91+7.93 Ns
Gn-HP (mm) 98.18+7.60 100.7016.41 2.52+6.43 Ns
Co-VP (mm) 2.68+2.63 2.68+2.63 0.00£0.00 Ns
Co-HP (mm) 98.18+7.60 100.70+6.41 2.52+6.43 Ns
Co-Gn (mm) 109.15+8.58 110.05+6.94 0.90+6.91 Ns

Kranyofasyal Ol¢cimler

Craniofacial measurements
ANB (°) -1.26+1.68 -1.141£1.55 0.12+1.35 Ns
FH-MP(°) 29.13+4.29 29.08+4.75 -0.05+4.03 Ns

Yumus ak Doku Olg¢tlimleri

Soft tissue measurements
Sn-VP (mm) 26.72+4.76 28.11+£5.72 1.39+6.41 Ns
Sn-HP (mm) 73.6914.78 75.9615.38 2.28+5.97 Ns
UL -VP (mm)  39.95+5.33 40.4315.82 0.48+7.40 Ns
UL —-HP (mm) 82.85t5.14 84.4016.36 1.55+6.27 Ns
LL-VP (mm) 54.60+6.50 54.8416.74 0.24+7.88 Ns
LL-HP (mm) 93.28+7.70 94.76+7.91 1.4847.97 Ns
Pg’-VP (mm) 76.01+£8.90 76.6218.79 0.61+11.28 Ns

biuytime sinirlandirilmis ve yumusak doku
parametrelerinde arzu edilir sonuclar elde
edilmistir. Yiiz maskesi grubunda maksiller
kesici protriizyonunda hafif bir artis olmus,
ancak Mini-maksiller protraksiyon grubun-
da maksiller kesici protraksiyonu daha
buyuk olmustur.

SNB acisindaki azalma yliz maskesi
grubunda 0.77°2, Mini-maksiller protrak-
siyon grubunda ise 0.762 diri. Bu azalma
boyut degisikligine yansimamis, ancak
pozisyon degisikligine yansimistir. Diger
mandibuler parametreler ile FH/MP acisin-
da azalma bulunmustur. Mandibulanin

this study to activate the maxillary sutural
system and facilitate the effects of the prot-
raction appliances.

The results of the present study revealed
that significant skeletal, dental and soft tis-
sue changes occurred with the Mini-Maxil-
lary Protractor that were similar to previous
studies (15-19). The mid-facial complex was
displaced anteriorly, mandibular forward
growth was restricted and favorable results
were obtained in soft tissue parameters in
both of the treatment groups. Dentally, there
was a slight increase in the maxillary incisor
position in the face mask group, but the ma-
xillary incisor protrusion was greater in the
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Mini-Maksiller Protraktor ile Delaire Tip Yiiz Maskesinin karstlastiriimasi.
Comparison of Mini-Maxillary Protractor and Delaire Type Face Mask.

Grup |
Degiskenler/ LT S e o e e
Parameters p
X+Sx X+Sx D+Sd
A-VP 15.43+3.58 16.66+2.96 1.23+1.99 *
A-HP 9.43+5.39 9.87+4.88 0.43+2.13 Ns
PNS-VP 24.63+4.35 25.50+4.47 0.86+1.63 Ns
PNS-HP 25.70+3.77 26.23+4.42 0.53+2.36 Ns
U1-vP 28.70+5.06 31.00+5.23 2.30+1.54 i
U1-HP 26.93+7.85 26.43+791 -0.50+2.33 Ns
Grup I
A-VP 14.43+4.94 15.114£5.33 0.67+1.48 Ns
A-HP 9.14+4.95 8.50+4.11 -0.64+1.55 Ns
PNS-VP 22.43+5.24 22.93+5.00 0.50+1.19 Ns
PNS-HP 27.00+4.26 26.14+5.52 -0.85+2.60 Ns
u1-vP 29.32+4.86 31.54+5.58 2.21+1.89 **
U1-HP 23.89+5.69 23.00+5.99 0.89+2.55 Ns
Grup Il
A-VP 17.92+3.23 18.07+3.24 0.15+1.16 Ns
A-HP 5.65+3.51 6.23+3.48 0.57+1.51 Ns
PNS-VP 20.58+5.45 20.65+4.76 0.07+1.74 Ns
PNS-HP 24.15+3.31 23.50+3.30 -0.65%1.12 Ns
U1-vP 30.81+6.01 32.42+4.90 1.61+£2.89 Ns
U1-HP 21.88+7.81 22.38+7.31 0.50+1.91 Ns

Onemililik Derecesi / Significance level: Ns: Non significant; *p<0.05; **p<0.01; ***p<0.001.

asagiya ve geriye dogru rotasyonu B nok-
tasini geriye tasimistir. Her iki tedavi teknigi
de mandibuler protruzyonda kiciik artis-
lara neden olmustur. Her iki tedavi grubun-
da mandibuler sagittal uzunlukta daha
kiguk artis olmustur.

Maksiller protraksiyonun etkisi, tist den-
tal ark ankiraj alindigi igin, tist dental arka
yansimistir. Bununla birlikte, her iki grupta
da st keserler benzer sekilde protriize ol-
mustur. Dentoalveolar ve iskeletsel et-
kilerin toplami maksillaya pozitif olarak
yansidigi icin fasiyal profilde arzu edilir
degisiklikler elde edilmistir.

Sonug olarak, maksiller protraksiyon ay-
giti erken ve karisik dislenme doneminde
ozellikle maksiller retrognatizmden kay-
naklanan Sinif Il malokluzyonun tedavisin-
de kullanilabilir. Mini-Maksiller protraktor
tedavisinin tercih edilmesi bu apareyin
hem Sinif Il malokluzyonu diizeltmesin-
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Mini-Maxillary Protractor group.

SNB? decreased 0.77° in face mask group
and decreased 0.76° in Mini-Maxillary Prot-
ractor group. This decrease is not a reflecti-
on of a change in dimension, but of a chan-
ge in position, diagnosed by the other man-
dibular parameters and the FH/MP angle.
Downward and backward mandibular rota-
tion takes point B backward. Both Mini-Ma-
xillary Protractor and face mask therapies
induced smaller increments in mandibular
protrusion. Total mandibular sagittal length
(Co-Gn) showed smaller increase in both of
the treatment groups.

The effect of maxillary protraction had
been reflected on dental arches because the
anchorage for maxillary protraction is the
upper dental arch. However, upper incisors
protruded similarly in both of the treatment
groups. Due to the fact that the sum of den-
toalveolar and skeletal changes was positi-
vely reflect in the maxilla, a favorable alte-
ration on the facial profile was obtained at

Tablo VI: Tum calisma
gruplarinda maksiller
cakistirma sonuglarinin
paired-t test ile

degerlendirilmesi.

Table VI: Evaluation of the
maxillary superimposition
results with paired t test in the

study groups.
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Tablo VIE: Tim ¢alisma
gruplarinda mandibular
cakistirma sonuglarinin
paired-t test ile

degerlendirilmesi.

Table VII: Evaluation of the

mandibular superimposition

results with paired t test in the
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study groups.

Altug, Gokalp, Dalkiran

Degigkenler / — _ Grup I,
Parameters Tedavi Oncesi Tedavi Sonrasi Fgrk p
Pre-treatment Post-treatment Difference
X+Sx X+Sx D+Sd

B-VP 5.4042.56 6.60+3.42 1.20£3.58 Ns
B-HP 15.83+2.32 16.06+£2.89 0.23+2.22 Ns
Go-VP 68.77+4.60  69.53+515  0.76x2.24 Ns
Go-HP 13.60+5.28 13.13+4.88 -0.46+1.31 Ns
Co-VP 107.27+4.88 108.53+£5.91 1.26+£3.47 Ns
Co-HP 17.87+6.22 18.9017.43 1.03+£2.27 Ns
L1-VP 15.73+2.85 18.00+£3.54 2.25+1.37 Ns
L1-HP 33.37+2.54 34.67+6.94 1.30£7.51 Ns

Grup |l
B-VP 6.50+2.93 6.46+3.35 -0.03+£1.07 Ns
B-HP 16.23+1.99 15.8312.24 -0.40£1.83 Ns
Go-VP 66.13+4.91 66.90+4.65 0.76+1.65 Ns
Go-HP 11.93+3.67 12.40+4.40 0.46+1.77 Ns
Co-VP 105.30+7.39 106.23+7.14 0.931£2.37 Ns
Co-HP 15.40+5.23 14.6016.07 0.80+1.78 Ns
L1-VP 15.53+4.58 16.9314.42 1.40+2.67 Ns
L1-HP 31.934+2.63 32.06+3.76 0.13+2.31 Ns

Grup Il
B-VP 5.7612.44 5.881+2.54 0.11£1.17 Ns
B-HP 16.84+2.24 16.65+2.79 -0.19+£1.23 Ns
Go-VP 65.621+4.61 67.0414.58 1.42+2.15 Ns
Go-HP 13.92+3.40 13.27+3.80 -0.65+1.86 Ns
Co-VP 104.38+8.90 105.42+7.31 1.03+2.75 Ns
Co-HP 14.92+5.50 14.62+4.21 -0.30£3.49 Ns
L1-VP 14.23+3.78 14.5843.95 0.34+1.08 Ns
L1-HP 33.42+4.27 34.35+3.91 0.92+1.82 Ns

Onemiilik Derecesi / Significance level: Ns: Non significant.

deki vyeterliligine ve hem de hasta ve the end of the study period.
hekimin kullanma kolayhgina baglanabilir. Conclusively, maxillary protraction appli-

ance can be used for management of Class
Il malocclusion especially with maxillary
retrognathism during the early and mixed
permanent dentition. Choice of Mini-Maxil-
lary Protractor therapy is associated with
both its efficiency in correcting Class I
malocclusions, the ease of use by the
clinician as well as the patient compliance
level.
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Mini-Maksiller Protraktor ile Delaire Tip Yiiz Maskesinin karstlastiriimasi.
Comparison of Mini-Maxillary Protractor and Delaire Type Face Mask.
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