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ÖZET

Bu çal›flman›n amac› yeni modifiye
edilen maksiller protraksiyon yüz maske-
sinin etkilerini incelemektir. Maksiller
retrognatiye ba¤l› S›n›f III maloklüzyonlu
ve yafl ortalamas› 12.42 ± 1.87 olan 15
hasta 7.5 ± 1.02 ay süresince tedavi edil-
di. Bütün üst diflleri kaplayan bir akrilik
cap splint tip ayg›t ile 7 gün h›zl› üst çe-
ne geniflletmesi yap›ld›. 

7. günde özel olarak tasarlanm›fl bir
yüz ark› ve Petit tipi yüz maskesi kombi-
nasyonu ile protraksiyon tedavisi bafllat›l-
d›. Kuvvet uygulama noktas›n›n üst çene
direnç merkezinden geçmesi için yüz ar-
k› yukar›ya do¤ru büküldü. Toplam 1000
g.l›k (her tarafta 500 g.) protruziv kuvvet
uyguland› ve hastalara yüz maskesini
günde 16 saat kullanmalar› söylendi. Se-
falometrik radyografilerde ölçülen 48 pa-
rametreyi de¤erlendirmek için Wilcoxon
signed rank testi uyguland›. Bulgular de-
¤erlendirildi¤inde; üst çenenin rotasyon-
suz olarak öne do¤ru yer de¤ifltirdi¤i, üst
çene oklüzal düzleminin saat yönünde
rotasyon yapt›¤›, üst keserlerin uzad›¤› ve
geriye do¤ru hareket etti¤i ve alt çenenin
afla¤›ya ve geriye rotasyon yapt›¤› saptan-
m›flt›r. Sonuç olarak, yeni tasarlad›¤›m›z
yüz ark› ile üst çeneyi gövdesel olarak
öne almak ve ayn› zamanda tüm protrak-
tif kuvvetin üst çenenin protraksiyonunda
kullan›ld›¤› daha etkin bir kuvvet-
moment sistemi oluflturmak mümkün ol-
mufltur. (Türk Ortodonti Dergisi 2006;
19:219-234)

Anahtar Kelimeler: Yüz maskesi, Prot-
raksiyon, S›n›f III maloklüzyon, Maksiller
retrognati.

SUMMARY

The aim of this study was to examine
the effects of the newly modified maxil -
lary protraction facemask. 15 patients,
having an average age of 12.42 ± 1.87
years, presenting Class III malocclusion
with maxillary retrognathism were tre -
ated for 7.5 ± 1.02 months. Rapid palatal
expansion was performed for 7 days with
a full coverage acrylic cap splint type
appliance. At the 7th day, protraction
therapy was started with the combination
of a specially designed face bow and Pe -
tit type facemask. The face bow was bent
upward to raise the point of force appli -
cation to pass through the center of resis -
tance of the maxilla. A total of 1000 g
(500 g on each side) of protrusive force
was applied and the patients were inst -
ructed to wear the facemask for 16 h/day.
Wilcoxon signed rank test was carried
out to evaluate 48 parameters measured
on cephalometric radiographs. Results
showed that the maxilla was displaced
anteriorly without rotation. Maxillary
occlusal plane showed a clockwise rota -
tion. Maxillary incisors were extruded
and retroclined. Mandible was displaced
downward and backward. In conclusion,
by introducing our new face bow design,
we were able to protract the maxilla bo -
dily and at the same time to have a more
effective force-moment system where the
whole protractive force was utilized in
protracting the maxilla. (Turkish J Orthod
2006;19:219-234)

Key Words: Facemask, Protraction,
Class III malocclusion, Maxillary retrog -
nathie 
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G‹R‹fi
1970’lerin öncesine kadar, ortodontik lite-

ratür,  S›n›f III bozuklu¤u mandibular progna-

ti olarak göstermifltir. Pek çok araflt›rmac› (1-

10), mandibuler büyümeyi k›s›tlamak/engel-

lemek/önlemek için sadece çenelik kullan›-

m›na yönelerek maksiller protraksiyonu tar-

t›flmalara dahil etmemifltir. Ellis ve McNama-

ra (11) ve Sue ve ark.’na (12)  göre tüm S›n›f

III hastalar›n›n %62-67’sinde maksiller ret-

rognati mevcuttur ve büyümesi devam eden

S›n›f III maksiller retrognatik hastalarda ana

tedavi seçeneklerinden biri yüz maskesidir.

‹skeletsel S›n›f III olgular›nda maksillan›n

protraksiyonu baz› deneysel ve klinik çal›fl-

malarda (13-17) uzun zamand›r uygulanmak-

t a d › r. 60’lar›n sonlar›na do¤ru maksillay›

protrakte etmek için Delaire maskesi (18)

yayg›n olarak kullan›lmaktayd›. Daha sonra

1983’te Petit (19),  Delaire yüz maskesini

modifiye ederek al›n ve çene parçalar›n› ka-

l›n çelik bir bar ile birlefltirmifltir. Pek çok

araflt›rmac› yüz maskesi ile tedavi edilen

maksiller retrognatik hastalarla ilgili sonuçla-

r› bildirmifllerdir. Bu çal›flmalar›n ço¤unda

maksillan›n saatin tersi yönünde rotasyon

yapt›¤›na dikkat çekilmifltir. Kambara (20),

hayvan çal›flmalar›nda, maksillan›n önedo¤-

ru yer de¤ifltirmesine, yukar› ve öne do¤ru ro-

tasyonun efllik etti¤ini göstermifltir. Ichikawa

ve ark.(21) ile Kawagoe ve ark. (22) önceki

çal›flmalar›nda, konvansiyonel maksiller

protraksiyon headgear’lerin, ankraj difllerin

ekstrüzyonu ve anterior rotasyonu ile birlikte

maksillan›n yukar› ve öne rotasyonuna neden

oldu¤unu bildirmifllerdir. Bu rotasyon, düflük

dikey boyutlu ve örtülü kapan›fll› S›n›f III has-

talar›n tedavisinde yararl› olmakla beraber

artm›fl dikey boyutlu ve ön aç›k kapan›fll› S›-

n›f III hastalarda endike de¤ildir. Bu istenme-

yen yan etkileri ortadan kald›rmak için, baz›

araflt›rmac›lar (23–26) protraksiyon kuvvetini

oklüzal plandan 30° afla¤›ya uygularken ba-

z›lar› (20, 23, 24, 27–32) da maksiller prot-

raksiyonda farkl› noktalardan kuvvet uygula-

mas›n›n etkilerini de¤erlendirmifllerdir. Baz›

araflt›rmac›lar maksiller rotasyonlar› kontrol

etmenin daha iyi yollar›n› bulmak için mak-

sillan›n direnç merkezini tam olarak sapta-

maya çal›flm›fllard›r. Tanne (33) ve Hirato’ya

(34) göre maksiller dento-alveoler komplek-

sin direnç merkezi üst 1. ve 2. küçükaz›lar›n

kök uçlar›nda yer almaktad›r. Staggers ve ark.

INTRODUCTION

Prior to the 1970s, the orthodontic literatu-

re portrayed the Class III problem as one of

mandibular prognathism. Several authors (1-

10) omitted discussion of maxillary protracti-

on as a viable treatment method, referring

only to the use of chin cups to restrain man-

dibular growth. According to Ellis and McNa-

mara (11) and Sue et al (12), maxillary retrog-

nathism is present in 62-67% of all Class III

patients, making the facemask one of the ma-

in treatment modalities in Class III maxillary

retrognathic growing patients. Protraction of

the maxilla in skeletal Class III cases has long

been accomplished in some experimental

and clinical studies (13-17). In the late 60’s,

the Delaire (18) mask was popularized to

protract the maxilla. Later in 1983, Petit (19)

modified the Delaire facemask where he

connected the forehead pad and the chin pad

with a heavy steel rod. Many investigators

have reported on the results of maxillary ret-

rognathic patients treated with facemasks.

The majority of these studies noted counter-

clockwise rotation of the maxilla with the

protraction headgear treatment. Kambara

(20), in animal studies, demonstrated that

maxillary anterior displacement was accom-

panied by upward and forward rotation of the

maxilla. Ichikawa et al (21) and Kawagoe et

al (22) reported in their previous studies that

conventional maxillary protraction headgears

cause extrusion and anterior rotation of the

anchor teeth, and upward and forward rotati-

on of the maxilla. Although this rotation is

beneficial in the treatment of low angle, deep

bite Class III patients, it is not indicated in

Class III cases with high angle skeletal pattern

and anterior open bite. In order to eliminate

these unwanted side effects, some investiga-

tors (23-26) applied the protraction force

with an angle of 30 degrees downward from

the occlusal plane; others (20, 23, 24, 27-32)

assessed the effects of force application from

different points on maxillary protraction. So-

me investigators tried to pinpoint the center

of resistance of the maxilla in order to find

better ways of controlling the maxillary rota-

tions. According to Tanne (33) and Hirato

(34), the center of resistance of the maxillary

dento-alveolar complex is located at the root

tips of the upper first and second premolars.

Staggers et al. (35) found it to be at the level
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(35) bu bölgenin zigomatik buttress seviye-

sinde olabilece¤ini bulmuflken,  Miki (36) ise

ön-ark düzlemde birinci ve ikinci küçükaz›-

lar aras›nda ve dikey düzlemde orbita ve bi-

rinci büyükaz› distal kök ucu aras›nda oldu-

¤unu bulmufltur. Hata ve ark.’na (37) göre

maksillan›n direnç merkezi nazal taban›n 5

mm yukar›s›nda yer almaktad›r.1 9 8 0 ’ d e

Nanda (38), protraksiyon kuvvetlerini daha

yüksek bir seviyeden uygulamak üzere mo-

difiye bir protraksiyon yüz ark› tasar›m› ge-

lifltirmifl ve maksillan›n saatin tersi yönünde

rotasyonunu elimine edebilmifltir. Yak›n dö-

nemde, Alcan ve ark. (39) Modifiye Maksil-

ler Protraksiyon Headgear’ini (MMPH)  ta-

n › t m › fl l a r d › r. Bu çal›flman›n amac›, maksiller

retrognatiye ba¤l› S›n›f III olgularda, kuvvet

uygulama noktas›n› maksiller dento-alveoler

kompleksin direnç merkezine tafl›yan özel

olarak tasarlanm›fl yüz ark›n›n uygulanmas›

ile maksiller dento-alveoler kompleksini

protrakte eden ve ayn› zamanda, kuvvetin

her iki tarafta paralel uygulanmas›n› sa¤la-

yarak hiçbir kuvvet kayb›na neden olmadan

tüm protraksiyon kuvvetin maksillan›n öne

al›nmas›nda kullan›lmas› sonras› oluflan is-

keletsel ve diflsel de¤iflikleri incelemektir

GEREÇLER ve YÖNTEM
Tedavi grubunu 15 birey (6 erkek, 9 k›z)

oluflturmufltur. Bireylerin tümü M.Ü. Difl He-

kimli¤i Fakültesi Ortodonti Anabilim Dal›na

tedavi için baflvuran hastalar aras›ndan seçil-

mifltir. Erkek hastalar›n yafllar› 11.83 ve 13.58

aral›¤›nda olup ortalama yafl 12.80, k›z has-

talar›n yafllar› 8.33 ve 13.66 aral›¤›nda olup

ortalama yafl 12.14 tür. Çal›flma grubu için

yafl ortalamas› 12.42 ± 1.87 olarak hesaplan-

m›flt›r. Hastalar›n el-bilek röntgenleri de¤er-

lendirilerek, aktif büyüme süreci içinde ol-

duklar› saptanm›flt›r.

Hastalar afla¤›daki ölçütlere göre seçilmifl-

tir:

• Herhangi bir hormonal disfonksiyonu ya da

büyüme problemi olmayan sa¤l›kl› hasta-

lar

•  Gerçek iskeletsel S›n›f III hastalar  (Psödo

veya fonksiyonel S›n›f III hastalar› dahil

edilmedi.)

•  S›n›f III büyükaz› iliflkisi olan ön çapraz ka-

pan›fl

•  Maksiller retrognatiye ba¤l› S›n›f III hasta-

lar›

of the zygomatic buttress, whereas Miki (36)

found it to be between the first and second

premolars in the postero-anterior direction

and between the orbit and the distal root

apex of the first molar vertically. According to

Hata et al. (37) the center of resistance of ma-

xilla is located 5 mm above the nasal floor.

In 1980, Nanda (38) introduced a modified

protraction facebow design in order to deli-

ver the protraction forces from a higher level

and was able to eliminate the counter-clock-

wise rotation of the maxilla. Recently Alcan

et al (39) introduced the Modified Maxillary

Protraction Headgear (MMPH). The aim of

this study was to evaluate skeletal and dental

changes fallowing protraction of the maxil-

lary dento-alveolar complex with the appli-

cation of a specially designed facebow carri-

es the point of force application to the center

of resistance of the maxillary dento-alveolar

complex, at the same time allowing parallel

application of force on both sides where the

whole given protractive force will be utilized

in protracting the maxilla in Class III cases

with maxillary retrognathie.

MATERIALS and METHODS

Fifteen patients (6 males and 9 females)

were selected for treatment. All of the pati-

ents were from the patient list who applied

for treatment at Marmara University, Faculty

of Dentistry, Department of Orthodontics.

The age of the male patients ranged from

11.83 to 13.58 years with an average of

12.80 years. The age of the female patients

ranged from 8.33 to 13.66 years with an ave-

rage of 12.14 years. Mean age for the study

group was 12.42 ± 1.87 years. All the pati-

ents were in the active growth period as as-

sessed with hand wrist radiographs.

The patients were selected according to

the following criteria:

•  Healthy patients without any hormonal

dysfunction or growth discrepancy.

•  True Class III patients (pseudo or functional

Class III patients were excluded).

• Anterior cross bite with Class III molar re-

lationship.

•  Class III patients with maxillary retrognat-

hism.

Patients with severe mandibular prognat-

hism were excluded from the study even if

they had retrognathic maxilla.
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fiiddetli mandibuler prognatisi bulunan

hastalar,  retrognatik maksillalar› olsa bile ça-

l›flmaya dahil edilmedi.

Ayg›t Tasar›m›
A – A¤›ziçi bölüm
Ayg›t sisteminin a¤›z içi bölümü, Alcan ve

ark.’n›n (39) tasar›m ve tarifine sad›k kal›na-

rak üretilmifltir. Buna göre, maksiller modelin

üzerinde bir hyrax vidas› bükülerek yerleflti-

rilmifl ve daha sonra, küçükaz› sahas›na tüp-

ler (8 mm uzunlu¤unda ve 1.65 mm çap›nda

) yerlefltirilmifltir. Tüplerin retansiyon telleri

ekspansiyon vidas›n›n kollar›na lehimlenerek

sabitlenmifltir (fiekil 1,2). Bu tüpler, yüz ark›-

n›n a¤›ziçi bölümünün ayg›ta ba¤lanmas›n›

sa¤lamak amac›yla kullan›lacakt›r. A k r i l i k

cap splintin kal›nl›¤› her iki tarafta da yakla-

fl›k 3 mm olacak flekilde yap›lm›flt›r (fiekil 2).

RME ayg›t›n›n flor sal›n›m› yapan bir cam

iyonomer siman (3M-Unitek REF 712-051-

2724), ile simantasyonunun ard›ndan palatal

vida 7 gün boyunca günde iki kez olmak üze-

re aktive edildikten sonra maksiller protraksi-

yon tedavisine bafllanm›flt›r.

B – A¤›zd›fl› bölüm
A¤›zd›fl› ayg›t bir yüz ark› ve Petit tipi yüz

maskesinden oluflmaktad›r. Alcan taraf›ndan

Appliance Design

A- Intraoral component

The intraoral component of the appliance

system was manufactured as designed and

described by Alcan et al (39). A hyrax screw

was bent and placed on the maxillary cast

model. Then the tubes (8 mm in length and

1.65 mm in diameter) were placed on the

premolar region and the retention wires of

the tubes were soldered to the arms of the ex-

pansion screw (Figure 1). These tubes were

used for the engagement of the facebow’s in-

ner arch. The thickness of the acrylic cap

splint was about 3 mm on both sides (Figure

2). After cementation of the RME appliance

with a fluoride-releasing glass ionomer ce-

ment (3M-Unitek REF 712-051-2724), the

palatal screw was activated twice a day for 7

days. At the end of the 7th day, the maxillary

protraction therapy was started.

B- Extraoral part

The extraoral appliance consisted of a fa-

cebow and a Petit type facemask. The face-

bow which is designed by Alcan had intra-

oral and extraoral components and was cus-

tom made for each patient. The intraoral bow

(1.55 mm in diameter SS) was soldered to the

fiekil 2: Akrilik cap splint tipi

RME’nin bukkal tüplerine

yerlefltirilen yüz ark›n›n

önden (A) ve yandan (B)

görünümü

Figure 2: Frontal and lateral

view of the facebow inserted

in the buccal tubes of the

acrylic splint.

fiekil 1: Hayrax tipi (A) ve

akrilik cap splint tipi (B)

RME’nin bukkal tüplerle

oklüzalden görünümü.

Tüpler premolar difllerin

bukkal bölgesinde RME

vidas›na lehimlendi.

Figure 1: Occlusal view of

the Hyrax type (A) and

full coverage acrylic cap

splint type  (B) RME

appliance with the buccal

tubes. Tubes were soldered

to the RME screw at the buccal

region of premolars. 
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tasarlanan yüz ark›n›n her hasta için özel ola-

rak haz›rlanm›fl a¤›ziçi ve a¤›zd›fl› bileflenleri

bulunmaktad›r. 1.55 mm çap›nda paslanmaz

çelik a¤›ziçi ark a¤›zd›fl› yüz ark›na lehimlen-

mifltir. 2 mm çap›ndaki paslanmaz çelik tel-

den yap›lan a¤›zd›fl› arklar, kuvvet uygulama

noktas›n›n, üst 1. ve 2. küçükaz› difllerin kök

uçlar› aras›nda yer alan maksiller dento-alve-

oler kompleksin direnç merkezi yak›n›ndan

geçmesini sa¤lamak üzere 90° yukar› do¤ru

bükülmüfl ve burun kenarlar›nda yer alan iki

çengel ile sonland›r›lm›flt›r. Yüz ark›n›n a¤›zi-

çi bilefleni, RME ayg›t›ndaki tüplerin distal

aç›kl›klar›ndan girmek suretiyle uygulanm›fl-

t›r (fiekil 2). Yüz ark›n›n çengelleri ile yüz

maskesinin metal bar› aras›na Frankfort Hori-

zontal düzlemine paralel olacak flekilde kal›n

elastikler gerilerek, toplamda 1000g.l›k ( her

tarafta 500’er g ) protruziv kuvvet oluflturul-

mufltur (fiekil 3). Hastalara a¤zd›fl› ayg›tlar›n›

günde en az 16 saat kullanmalar› söylenmifl-

tir. Ortalama tedavi süresi 7.5 ± 1.02 ay ol-

mufltur. Protraksiyon sürecinin sonunda ay-

g›tlar›n ç›kart›lmas› hemen sonras› protraksi-

yon sonras› kay›tlar al›nm›flt›r. 

Bu çal›flmada, burun kenarlar›nda yer

alan çengel bükümlerinden yüz maskesinin

bar›na do¤ru paralel yönde direkt elastik

kuvvetler uygulanm›flt›r. Böylece oluflan

protraksiyon kuvvetinde herhangi bir vektö-

rel kay›p oluflmadan, kuvvetin tamam› mak-

siller protraksiyonda kullan›labilmifltir.

extraoral facebow. The extraoral bows (2 mm

in diameter) were bent at 90 degrees and en-

ded with two hooks located at the sides of the

nose to provide the point of force application

to pass through about the center of resistance

of the maxillary dento-alveolar complex,

which is located between the root tips of the

upper first and second premolars. The face-

bow was inserted from the distal openings of

the tubes in RME aplliance (Fig 2). Heavy

elastics were attached between the hooks of

the facebow and the metal crossbar of the fa-

cemask. A total of 1000 g (500 g on each si-

de) of protrusive force was applied parallel to

the Frankfort horizontal plane (Figure 3). Pa-

tients were instructed to wear their extraoral

appliances at least 16 hours per day. The ave-

rage treatment time was 7.5 ± 1.02 months.

At the end of the protraction period, the app-

liance was removed and post protraction re-

cords were taken immediately.

In the present study, elastic forces are app-

lied directly from the hook bends which are

located at the sides of the nose towards the

crossbar of the facemask in a parallel pattern,

so the whole amount of force will be utilized

in maxillary protraction.

Cephalometric Method

Two lateral cephalometric X-ray films we-

re taken for each patient (initial and right af-

ter the appliance removal). To minimize the

error in tracing, lateral cephalograms of each

fiekil 3: Ayg›t› kullanan

hastan›n yandan görünümü

(A) ve ayg›t kullan›mda iken

al›nan sefalometrik film

üzerinde kuvvet sisteminin

gösterilmesi (B).

Figure 3: Lateral view of the

patient wearing the appliance

(A) and force system shown

on lateral cephalometric film

taken with the appliance (B).
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Sefalometrik Yöntem
Her hastadan bafllang›çta ve ayg›t ç›kar-

t›lmas›ndan hemen sonra lateral sefalomet-

rik röntgen filmleri al›nm›flt›r. Çizim hatala-

r›n› en aza indirmek için her hastan›n sefa-

logramlar› ayn› oturumda çizilmifltir. ‹ki çi-

zim aras›nda sefalometrik noktalar›n ko-

numlar›ndaki de¤ifliklikleri ölçmek için Kar-

tezyen koordinat sistemi kullan›lm›flt›r. Kon-

vansiyonel Frankfort Horizontal (FH) düzle-

minin yeniden oluflturulmas›ndaki zorluklar

nedeniyle Constructed FH (CFH) düzlemi

k u l l a n › l m › fl t › r. CFH, Sella-Nasion düzlemin-

den 7° ç›kar›larak oluflturulan horizontal bir

referans düzlemidir ve bu çal›flmada X- ek-

patient were traced together at the same sit-

ting. A Cartesian coordinate system was used

to measure the positional changes of the cep-

halometric landmarks between the two tra-

cings. Because of problems with reproducti-

on of the conventional Frankfort horizontal

(FH) plane, a constructed FH (CFH) plane

was used. A horizontal reference line was

constructed by reducing 7˚ from the sella-na-

sion plane, and was used as X-Axis. The Y-

Axis (VRL) was constructed by drawing a ver-

tical line passing through sella point perpen-

dicular to the X-axis (Figure 4). Seventeen

cephalometric landmark points and 48 cep-

halometric parameters (31 skeletal, 17 den-

fiekil 4: Sefalometrik filmler

üzerindeki landmarklar (A) ve

referans düzlemleri.

Figure 4: Cephalometric

landmarks (A) and reference

lines on the cephalometric

films (B).

Tablo I: Maksilladaki

iskeletsel de¤ifliklikler

Table I: Skeletal changes

related to maxilla
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seni olarak kullan›lm›flt›r. Y-ekseni (VRL) ise

Sella noktas›ndan X-ekseninden dik olarak

geçen düfley bir çizgi çizilerek oluflturul-

mufltur (fiekil 4). Çal›flmam›zda 17 adet se-

falometrik nokta ve 48 adet sefalometrik pa-

rametre (31 iskeletsel, 17 diflsel) (fiekil 5)

kullan›lm›fl, tüm de¤iflkenler 0,5 mm. hata

pay› göz önüne al›narak ölçülmüfltür.

‹statistiksel Yöntem:
Maksilla ve mandibulaya iliflkin aç›sal ve

do¤rusal de¤ifliklikler, "SPSS Version 11.0 MS

Windows computer" paket program› kullan›-

larak, Wilcoxon Signed Rank test’i ile de¤er-

lendirilmifltir.

Operatörün rastlant›sal hatas›n› hesapla-

mak için Dahlberg yöntemi kullan›ld›. Top-

lam 30 sefalogramdan 15’i  gelifligüzel olarak

seçildi ve ayn› araflt›rmac› taraf›ndan 2 kez

ölçüldü. Bu filmlerin ilk ve ikinci ölçümleri

D a h l b e rg formülüne göre de¤erlendirildi.

Hata oran› sefalogramlar üzerindeki aç›sal

ölçümler için 0.65 °’yi, do¤rusal ölçümler

için 0.36 mm.yi aflmad›¤› saptanm›flt›r.

BULGULAR

tal) (Figure 5) were used. All variables were

measured taken to the nearest 0.5 mm.

Statistical Method

The angular and linear changes related to

the maxilla and mandible were analyzed

with Wilcoxon signed rank test. SPSS Version

11.0 for MS Windows computer package was

used. Dahlberg’s method was used for the

calculation of the operator’s random error. 15

cephalograms were selected randomly from

the total of 30, and they were measured twi-

ce by the same investigator. The first and se-

cond measurements of these films were eva-

luated according to Dahlberg’s formula. The

error for the angular measurements on the

Cephalograms did not exceed 0.65 degree,

and for the linear did not exceed 0.36 mm.

RESULTS

Cephalometric analysis revealed that at

the end of the treatment the maxilla was ad-

vanced anteriorly. The distance between the

VRL and point A increased by 2.41 mm. The

SNA angle increased by 2.50˚. The maxilla

fiekil 5: Sefalometrik filmler

üzerindeki maksiller iskeletsel

sefalometrik de¤iflkenler (A),

maksiller dental sefalometrik

de¤iflkenler (B), çeneleraras›

de¤iflkenler (C), mandibuler

iskeletsel sefalometrik

de¤iflkenler (D), ve

mandibuler dental

sefalometrik de¤iflkenler (E).

Figure 4: Cephalometric

landmarks (A) and reference

lines on the cephalometric

films (B)

Figure 5: Maxillary skeletal

cephalometric variables (A),

Maxillary dental

cephalometric variables (B),

Intermaxillary variables (C),

Mandibular skeletal

cephalometric variables (D),

and Mandibular dental

cephalometric variables (E)..
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Sefalometrik de¤erlendirme sonucu, teda-

vinin sonunda maksillan›n öne do¤ru yer de-

¤ifltirdi¤ini saptanm›flt›r. VRL ve A noktas› ara-

s›ndaki uzakl›k 2.41 mm, SNA aç›s› 2.50 °

artm›flt›r. SN ve palatal düzlem aras›ndaki

aç›n›n 0.25° lik anlaml› olmayan düflüflü ile

görüldü¤ü üzere maksillada herhangi bir ro-

tasyon oluflmad›¤› görülmüfltür. Diflsel olarak,

üst keserler 6 mm ekstrüze olurken fonksiyo-

nel oklüzal düzlem ve  SN düzlemi aras›nda-

ki aç› 5.91° artm›flt›r. Overjet ve overbite s›ra-

s›yla 4.16 mm ve 2.08 mm artm›flt›r. Mandi-

buler düzlem ve SN aras›ndaki aç›n›n

3.52°lik art›fl› ile görüldü¤ü üzere mandibula

afla¤› ve geri yönde rotasyon yapm›flt›r. Mak-

siller keserler ekstrüze olmufl ve palatal yön-

de devrilmifl iken mandibuler keserler lingual

yönde devrilmifltir. Böylelikle keserleraras›

aç› artm›flt›r. Tüm iskeletsel ve dental de¤iflik-

likler Tablo 1-5’te gösterilmifltir. Örnek bir

hastan›n tedavi öncesi ve ayg›t›n ç›kar›lmas›-

n›n hemen ard›ndan al›nan foto¤raflar› fiekil

6 ve 7 de görülmektedir.

TARTIfiMA

showed no rotation as was indicated by the

non significant decrease of the SN to palatal

plane (ANS-PNS) angle by 0.25˚. Dentally,

maxillary incisors were extruded by 6 mm

and the angle between the functional occlu-

sal plane to SN plane increased by 5.91˚.

Overjet and overbite were increased by 4.16

mm and 2.08 mm respectively. The mandib-

le rotated in a downward and backward di-

rection as shown by the 3.25˚ increase in

mandibular plane to SN angle. Maxillary in-

cisors were extruded and tipped palatally;

mandibular incisors were tipped lingually,

thus increasing the interincisal angle. All the

skeletal and dental changes are presented in

tables 1-5.

Views of a patient before the treatment

and right after the appliance removal are se-

en in figures 6 and 7.

DISCUSSION

The purpose in designing this modified

maxillary protraction facemask was to pre-

vent the upward and forward rotation of the

maxilla, which is undesirable in Class III ca-

              
          

          
    

    
  

          
    

       
          

    
    
  

          
       

           
    

                                             

                                       
                                         
                                      

                                     

                                        
                                         

                                            

                                        

                                

               
            

                
             

                 
Tablo II: Maksilladaki diflsel

de¤ifliklikler

Table II: Dental changes

related to maxilla

              
          

          
    

    
  

          
    

    
  

          
    

    
  

            
     

           
    

                                    

                                              

                                        

                                       

                                

               
            

                
             

                 
Tablo III: Çeneler aras›

de¤ifliklikler

Table III: Intermaxillary

changes
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Bu modifiye maksiller protraksiyon yüz

maskesini tasarlamaktaki amaç, artm›fl dikey

boyutlu ve ön aç›k kapan›fla sahip S›n›f III ol-

gularda, maksiller protraksiyonda istenmeyen

yukar› ve öne rotasyona engel olmak hedef-

lenmifltir.

Bu çal›flma için seçilen hastan›n ortalama

yafl› bireylerin tümü aktif büyüme süreci için-

deydi. Literatürde, S›n›f III maloklüzyonun

protraksiyon headgear’i  ile erken tedavisinin

en etkin yöntem oldu¤u pek çok araflt›rmac›

taraf›ndan iddia edilmifl. Baccetti (40) ve Sad-

dia (41), S›n›f III maloklüzyonlar›n maksilla-

n›n geniflletilmesi ve erken kar›fl›k difllenme

döneminde yüz maskesi kullan›m› ile tedavi-

sinin geç kar›fl›k difllenme döneminde baflla-

nan  benzer tedavi flekillerine k›yasla krani-

yofasiyal iskelette daha olumlu sonuçlar ver-

ses with high angle skeletal pattern and ante-

rior open bite. 

All of the patients were in active growth

period. In literature, it was claimed by many

researchers that early treatment of Class III

malocclusion with protraction headgear is

most effective. Baccetti (40) and Saddia (41)

stated that treatment of Class III malocclusi-

ons by expanding the maxilla and using a fa-

cemask in early mixed dentition induces mo-

re favorable changes in the craniofacial ske-

leton compared with similar treatment moda-

lities started in the late mixed dentition. Coz-

zani (42) recommended that the treatment

should start as early as 4 years of age. Kim

and Graber (43) indicated that protraction fa-

cemask therapy is effective in patients who

are growing, but to a lesser degree in patients

              
          

          
    

    
  

          
    

    
  

          
    

    
  

            
     

           
    

                                      

                                        

                                          

                                         

                                          

                                     

                                    

                                      

                                        

                                   

                                       

                                       

                                          

                                       

                                          

                                        

                                

               
            

                
             

                 

Tablo IV : Mandibuladaki

iskeletsel de¤ifliklikler

Table IV : Skeletal changes

related to mandible

              
          

          
    

    
  

          
    

    
  

          
    

    
  

            
     

           
    

                                              

                                        

                                         

                                       

                                        

                                                   

                                

               
            

                
             

                 

Tablo V: Mandibuladaki

diflsel de¤ifliklikler.

Table V: Dental changes

related to mandible



Türk Ortodonti Dergisi 2006;19:219-234

Al Taki,  Alcan, Say›nsu

di¤ini belirtmifller. Cozzani (42), tedavinin 4

yafl›nda bafllat›lmas›n› önermifl. Kim ve Gra-

ber (43), protraksiyon yüz maskesi ile tedavi-

nin büyümekte olan hastalarda etkin, ama 10

yafl›ndan büyük hastalarda daha az etkin ol-

du¤unu belirtmifller. Öte yandan, Merwin ve

ark. (44) 5-8 ve 8-12 yafl gruplar› aras›nda

maksillan›n protraksiyonu aç›s›ndan bir fark

olmad›¤›n› belirtmifller.

Bu çal›flmada, tedaviye protraksiyon önce-

si 1 haftal›k h›zl› maksiller geniflletme ile bafl-

land›. Literatürdeki pek çok çal›flma, h›zl›

maksiller geniflletme ifllemlerinin maksillan›n

çevre kemiklerle olan süturlar›n› serbestledi¤i

ve protraksiyon ifllemini kolaylaflt›rd›¤› kon-

septini desteklemektedir (38,43,45-55). Prot-

raksiyon ifllemi esnas›nda a¤›r kuvvetlere da-

yanabilecek rijit ayg›tlara gerek duyulmakta-

d›r. Pek çok araflt›rmac› bu amaçla rijit teller

kullan›rken, baz›lar› da akrilik cap kullanm›fl-

t›r. Bu çal›flmada, rijitli¤i artt›rmak, oklüzal

who are older than 10 years of age. On the

other hand, Merwin et al (44) stated that the-

re was no difference between the age groups

of 5 to 8 and 8 to 12 years from the point of

protraction of the maxilla. 

In this study, the treatment was started

with rapid maxillary expansion for one week

before protraction. Several studies in the lite-

rature support the concept that rapid maxil-

lary expansion procedures release the maxil-

la’s sutures with the surrounding bones and

enhance the protraction procedure (38, 43,

45-55). During the protraction procedure, ri-

gid appliances are needed to withstand the

heavy forces. For this purpose some investi-

gators have used rigid wires (42, 56-58),

whereas others used an acrylic cap splint (46,

59). In this study, a full coverage acrylic cap

splint type RME appliance covering all teeth

of the maxillary arch was used in order to

improve the rigidity, prevent occlusal interfe-

fiekil 6: Protraksiyon öncesi

(A) ve sonras› (B) ekstraoral

görünüm. 

Figure 6. Extraoral frontal and

profile views before (A) and

after (B) protraction.
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çat›flmalar› önlemek, homojen kuvvet da¤›l›-

m›n› sa¤lamak, istenmeyen diflsel hareketleri

en aza indirmek ve protraksiyon yüzmaskesi-

nin iskeletsel etkisini maksimumda tutabil-

mek için maksiller ark›n tüm difllerini kapla-

yan akrilik cap splint kullan›lm›flt›r.

Bu çal›flmada, kuvvet maksiller dento-al-

veoler kompleksin direnç merkezi seviyesi

yak›n›ndan uygulanm›flt›r. Kuvvetin yönü ile-

ri ve Frankfort horizontal düzlemine paralel

olacak flekilde ayarlanm›flt›r. Daha önce,

farkl› tip headgear tasar›mlar› farkl› çal›flma-

larda (20, 23, 26, 29, 30, 54, 57, 60) incelen-

mifl, fakat bu yaklafl›mlar›n hiçbiri maksilla-

n›n yukar› ve öne rotasyonunu engelleyeme-

mifltir. Daha sonra, bu tip rotasyonun, tüm bu

giriflimlerin kuvveti intraoral olarak uygula-

mas›na ba¤l› oldu¤u saptanm›flt›r. Lee ve ark.

(61), kuvvet uygulama noktas›n› maksillan›n

direnç merkezinin yukar›s›na tafl›yan, "Anten

tipi modifiye protraksiyon headgear"ni gelifl-

tirmiflle ve maksillan›n anterior translasyonu

için protraksiyon kuvvetinin 500g, kuvvet uy-

gulama noktas›n›n oklüzal seviyenin 15 mm

yukar›s›nda olmas› ve kuvvetin oklüzal düz-

lemle 20° aç› yapacak flekilde uygulanmas›

gerekti¤i sonucuna varm›fllar.  Nanda (38),

kuvvet uygulama noktas›n›n oklüzal düzlem

üzerine tafl›nabilece¤i bir yüz ark› tasarlam›fl.

Ancak, tedavi ettikleri ço¤u olguda maksiller

molarlar›n ekstrüzyonu ile mandibulan›n afla-

¤› ve geri rotasyonu gözlenmifl. Bizim çal›fl-

rences, allow homogenous force distribution,

minimize unwanted dental movements, and

maximize the skeletal effect of the protracti-

on headgear.

In this study, the force was applied at abo-

ut the level of the center of resistance of the

maxillary dento-alveolar complex. The direc-

tion of the force was forward and parallel to

the Frankfort horizontal plane. Previously,

different kinds of headgear designs were exa-

mined in various studies (20, 23, 26, 27, 29,

30, 54 57, 60). But none of these approaches

could prevent the upward and forward rotati-

on of the maxilla. It was then noted that this

kind of rotation was due to the fact that all

these attempts applied the force intraorally.

Lee et al. (61) developed an "antenna-type

modified protraction headgear" that moved

the point of force application above the cen-

ter of resistance of the maxilla. They conclu-

ded that for the anterior translation of the ma-

xilla, protraction force should be 500 g, the

point of force application should be 15 mm

above the occlusal level, and the force sho-

uld be applied at an angle of 20˚ below the

occlusal plane. Nanda (38) designed a face-

bow, with which the point of force applicati-

on would be carried above the occlusal pla-

ne. However, extrusion of the maxillary mo-

lars and downward and backward rotation of

the mandible were observed in most of their

treated cases. In the present study, the extra-

fiekil 7: Protraksiyon öncesi

(A) ve sonras› (B) a¤›ziçi

görünüm.

Figure 7: Intraoral frontal and

lateral views before (A) and

after (B) protraction.
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mam›zda, kuvvet uygulama noktas›n›n mak-

siller dento-alveolar kompleksin direnç mer-

kezinin yak›n›nda geçmesini sa¤lamak üzere,

yüz ark›n›n ekstraoral arklar› 90° yukar› bü-

külmüfl ve burun kenarlar›nda konumlanan

iki çengel ile sonlanm›flt›r. Ortaya ç›kacak

bütün kuvvetin hiçbir kayba u¤ramadan

maksiller dento-alveoler protraksiyonda kul-

lan›lmas› için yüz ark›n›n çengel bükümlerin-

den, yüz maskesinin çapraz bar›na, birbirine

paralel direkt elastik kuvvetler uygulanm›flt›r.

Bu yeni tasarlanan yüz ark›n›n ard›ndaki ana

düflünce, Nanda’n›n (38) gelifltirdi¤inden da-

ha etkin bir kuvvet-moment sistemi getirmek-

ti. Bu çal›flmada kullan›lan ayg›t ve Nan-

da’n›n ayg›t›na ait kuvvet sistemleri aras›nda-

ki fark fiekil 8’de görülmektedir.

Bu çal›flmada, her iki taraf için günde en

az 16 saat boyunca 500g.l›k protruziv kuvvet

uyguland›. Tedavi süresi 7.5 ay olmufltur. Ha-

as (49), ortopedik kuvvet elde etmek için kuv-

vet miktar›n›n 1 pound.u (454 g) aflmas› ge-

rekti¤ini öne sürmüfltür. Araflt›rmac›lar (26,

29, 38, 42), 500g – 1000g aras›nda de¤iflen

kuvvetler uygulam›fllar ve baz›lar› (29, 30,

62) ayg›t kullan›m›n› günde 10-14 saate in-

dirmifller; ancak toplam tedavi süresini 1 y›la

kadar uzatm›fllard›r. Nanda 8^8), 24 saatlik

ayg›t kullan›m›n›n16 saatlik ayg›t kullan›ma

oranla daha fazla ortopedik etki oluflturaca¤›-

n› öne sürmüfl. McNamara (24) ve Turley (63)

de tüm gün ayg›t kullan›m›n›n iskeletsel prot-

raksiyon miktar›n› artt›raca¤›n› öne sürmüfl-

tür.

Maksillaya iliflkin sagittal parametreler,

SNA aç›s›nda 2.5 ° ’lik bir art›fl oldu¤unu gös-

oral bows of the facebow were bent at 90

degrees and ended with two hooks located at

the sides of the nose to provide the point of

force application to pass through about the

center of resistance of the maxillary dento-al-

veolar complex. Elastic forces were applied

directly from the hook bends to the crossbar

of the facemask in a parallel pattern, so the

whole amount of force would be utilized in

maxillary dento-alveolar protraction. The

idea behind this newly designed facebow is

to bring a more efficient force system than the

one introduced by Nanda (38). The differen-

ce between the force systems of the applian-

ce used in the present study and Nanda’s

appliance is seen in figure 8.

In the present study, 500 g of protrusive

force was applied for each side for a mini-

mum of 16 hours per day. The duration of the

treatment was 7.5 months. Haas (49) claimed

that in order to obtain orthopedic force, the

amount of force had to exceed one pound

(454 g). Investigators (26, 29, 38, 42) applied

forces that varied between 500 and 1000 g.

and some (29, 30, 62) have decreased appli-

ance wear to 10 to 14 hours per day; howe-

ver, they extended the total treatment durati-

on up to one year. Nanda (38) claimed that

24 hours of appliance wear would achieve

more orthopedic effect than 16 hours of app-

liance wear. McNamara (24) and Turley (63)

also suggested that full day appliance wear

would increase the amount of skeletal prot-

raction. 

The sagittal parameters related to maxilla

show that there was 2.5˚ increase in SNA

fiekil 8: Nanda tipi yüz

ark›ndaki kuvvet sistemi

(koronal görünüm), F: Kuvvet,

Fy: Anterior kuvvet vektörü,

Fx: Midsagittal kuvvet

vektörü. Toplam protraksiyon

kuvvetinin Fly+Fry< Fl + Fr

oldu¤una dikkat ediniz (A).

Çal›flmam›zda kullan›lan ve

bizim tasar›m›m›z olan yeni

yüz ark›ndaki kuvvet sistemi

(koronal görünüm); Toplam

protraksiyon kuvveti = Fl + Fr.

(B)

Figure 8: Force system in

Nanda’s type face bow

(coronal view), F: Force, Fy:

Anterior force vector, Fx:

Midsagittal force vector. Note

that total protraction force =

FLY + FRY < FL+ FR (A) and

force system in our new

design face bow used in the

study (coronal view) Total

protraction force = FL+ FR

(B).
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termektedir (P < .001). A noktas› 2.41 mm

öne gelmifltir (P<.001). Horizontal düzlem ile

maksiller keserler aras›ndaki uzakl›k (Isi-

CFH)  6.0 mm.lik art›fl göstermifltir (P< .001),

bu da maksiller keserlerin ekstrüzyonuna

iflaret eder. SN düzlemi ile üst santral keser

ekseni aras›ndaki aç› (Isi-Isa\SN) 6.66°lik an-

laml› bir düflüfl göstermifl, bu da retroklinas-

yon anlam›na gelmektedir. Fonksiyonel ok-

lüzal düzlem anlaml› olarak afla¤› ve geri

rotasyon yapm›flt›r. SN ve fonksiyonel oklüzal

düzlem aras›ndaki aç› 5.91°’ lik anlaml› bir

düflüfl (p<.01) göstermifl, ayr›ca palatal düz-

lem ve fonksiyonel oklüzal düzlem aras›n-

daki aç› (ANS-PNS\FOP) anlaml› biçimde

6.66 ° artm›flt›r (p< .01). Fonksiyonel oklüzal

düzlemin saat yönündeki rotasyonuna ba¤l›

olarak, ayg›t›n ç›kar›lmas›ndan sonra arka

aç›k kapan›fl gözlenmifltir. Kuvvetin maksiller

dento-alveoler kompleksin direnç merkezi

yak›n›ndan uygulanm›fl olmas›na ra¤men,

maksiller oklüzal düzlemde saat yönünde an-

laml› bir rotasyon görülmüfltür. Bu tip rotas-

yon a¤›r elastik kuvvetlerin uygulanmas›

s›ras›nda yüz ark›n›n yön de¤ifltirmesi ile il-

gili olabilece¤i düflünülmektedir (fiekil 9).

Mandibulaya iliflkin sagittal parametreler

SNB aç›s›nda 2.16 ± 1.33.l›k bir düflüfl (p <

.001) göstermifltir. Do¤rusal olarak, B noktas›,

Pg noktas› ve Me noktas› s›ras›yla 4.16 ± 3.99

mm (p < .001), 4.25 ± 5.25 mm (p< .05) ve

4.25 ± 4.55 mm (p < .01) geriye hareket et-

m i fl t i r. Bu sonuçlar mandibulan›n geriye

rotasyonuna iflaret etmektedir.

Mandibulaya iliflkin vertikal parametreler

SN düzlemi ve mandibuler düzlem aras›n-

daki aç›da 3.25 ± 2.26 ° l›k bir art›fl oldu¤unu

göstermifltir (p<.001). Do¤rusal olarak, B

noktas›, Pg noktas› ve Me noktas› s›ras›yla

4.58 ± 2.02 mm (p <.001), 4.08 ± 1.72 mm

(p < .001) ve     4.58 ± 1.72 mm (p < .001)

afla¤›ya hareket etmifltir. Bu sonuçlar, man-

dibulan›n afla¤› yönde hareket etti¤ini ve

dolay›s›yla alt ön yüz yüksekli¤inin artt›¤›n›

göstermektedir.

Yüz maskesi tedavisi ile ilgili pek çok

çal›flmada (23, 28, 56, 59, 63) mandibulan›n

afla¤› ve geri rotasyonu da ayr›ca bildirilmifl-

tir. Mandibulan›n afla¤› ve geri rotasyonu

hem maksiller dentisyonun afla¤› ve geri

rotasyonuna hem de yüz maskesinin chin

cap etkisine ba¤l›d›r. Mandibulan›n afla¤› ve

geri rotasyonunun, azalm›fl dikey boyut ve

angle (P < .001). Point A moved anteriorly by

2.41 mm (P < .001). 

The distance between the horizontal plane

and maxillary incisors (Isi-CFH) increased by

6.0 mm (P < .001), indicating extrusion of the

maxillary incisors. Also the angle between

SN plane and upper central incisors axis (Isi-

Isa\SN) showed a significant decrease by

6.66˚ (P < .01), indicating the retroclination

that occurred. The functional occlusal plane

rotated significantly in a downward and

backward direction. SN to functional occlu-

sal plane angle showed a significant increase

of 5.91˚ (p < .01), also the palatal plane to

functional occlusal plane angle (ANS-

PNS\FOP) increased significantly by 6.66˚ (p

< .01). Due to the clockwise rotation of the

functional occlusal plane, posterior open bi-

te was observed after the removal of the app-

liance. Although the force was applied app-

roximately through the center of resistance of

the maxillary dento-alveolar complex, a sig-

nificant clockwise rotation of the maxillary

occlusal plane was occurred. This kind of ro-

tation could be related to the deflection of the

facebow during the application of the heavy

elastic forces (Figure 9).

The sagittal parameters related to mandib-

le showed that there was 2.16 ± 1.33˚ dec-

rease in SNB angle (p < .001). Linearly, point

B, Pg point and Me point moved backwards

by 4.16 ± 3.99 mm (p < .001), 4.25 ± 5.25

mm (p < .05), and 4.25 ± 4.55 mm (p < .01)

r e s p e c t i v e l y. Those results indicated the

backward rotation of the mandible.

The vertical parameters related to mandib-

le showed that there was 3.25 ± 2.26˚ inc-

rease in the angle between SN plane and the

mandibular plane (SN\Go-Me) (p < .001).

Linearly, point B, Pg point and Me point

moved downwards by 4.58 ± 2.02 mm (p <

.001), 4.08 ± 1.72 mm (p < .001), and 4.58 ±

fiekil 9: A¤›r protraktif

kuvvetlere ba¤l› yüz ark›

sapmas›.

Figure 9: Deflection in the face

bow due to heavy protractive

forces.
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artm›fl örtülü kapan›fll› S›n›f III hastalar›n›n

tedavisinde olumlu karfl›lan›r olmas›na ra¤-

men artm›fl dikey boyutlu iskeletsel yap› ve

ön aç›k kapan›fl› bulunan S›n›f III olgular›n

tedavisinde uygun de¤ildir.

Alt keserlerin uzun ekseni ve mandibuler

düzlem aras›ndaki aç›da (Iii-Iia\Go-Me) 3.08

± 2.77° lik  (p<.01) anlaml› bir düflüfl görül-

müfltür. Bu durum, protraksiyon tedavisinin

alt keserlerin geriye devrilmesine neden olan

chin cap etkisine ba¤lanm›flt›r. Keserleraras›

aç› (Isi-Isa/Iii-Iia) 9.0 ± 4.91 °’lik (p < .001)

bir art›fl göstermifl, bu da  hem üst hem de alt

keserlerin geriye devrilmesi sonucu artaya

ç›km›flt›r.

Do¤rusal olarak, alt keserlerin mandibuler

rotasyonu takip ederek; geriye ve afla¤›ya

s›ras›yla 3.83 ± 3.38 mm (p< .01) ve 3.75 ±

2.89 mm (p< .01) hareket etti¤i saptanm›flt›r.

SONUÇ
Bu modifiye maksiller protraksiyon yüz

maskesi, retrognatik maksillaya ba¤l› S›n›f III

maloklüzyonu bulunan ve büyümekte olan

hastalar›n tedavisinde etkilidir. Protraksiyon

tedavisi süresince, iskeletsel de¤iflimlerden

daha çok dental de¤iflimler oluflmufltur. Kuv-

vetin maksiller dento-alveoler kompleksin

direnç merkezi seviyesi yak›n›ndan uygulan-

m›fl olmas›na ra¤men

oklüzal düzlem afla¤› ve geri rotasyon yap-

m›flt›r. Bu tip rotasyon anterior open bite

e¤ilimi olan maksiller retrognati olgular›nda

yararl› olaca¤› da düflünülmektedir.

2.1 mm (p < .001) respectively. Those results

indicate that the mandible moved in a down-

ward direction, thus increasing the lower an-

terior facial height. 

Downward and backward rotation of the

mandible was also reported in several studies

with facemask treatment (23, 28, 56, 59, 63).

The downward and backward rotation of the

mandible is related to both the downward

and backward rotation of the maxillary den-

tition and the chin cap effect of the facemask.

Although the downward and backward

rotation of the mandible is considered to be

favorable in the treatment of low-angle and

deep bite Class III patients, it is not indicated

in the treatment of Class III cases with high-

angle skeletal pattern and anterior open bite.

The angle between the long axis of the

lower incisors and the mandibular plane (Iii-

Iia\Go-Me) showed a significant decrease by

3.08 ± 2.77˚ (p < .01). This was attributed to

the chin cup effect of the protraction therapy

which caused the lower incisors to retrocline.

Interincisal angle (Isi-Isa/Iii-Iia) increased by

9.0 ± 4.91˚ (p < .001), which was due to both

upper and lower incisors’ retroclination. 

Linearly, lower incisors followed the man-

dibular rotation and moved downward and

backward. They moved backward and down-

ward by 3.83 ± 3.38 mm (p < .01) and 3.75

± 2.89 mm (p < .01) respectively.

CONCLUSION

This modified maxillary protraction

facemask was effective in the treatment of

growing patients with Class III malocclusion

due to retrognathic maxilla. During the prot-

raction therapy, far more dental changes than

skeletal changes had occurred. Although the

force was applied approximately from the

center of resistance of the maxillary dento-al-

veolar complex, the occlusal plane rotated

downwards and backwards.  This kind of

rotation could be beneficial in the treatment

of maxillary retrognathic cases with anterior

openbite tendency.
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