
Doç. Dr. Hatice GÖKALP

Yaz›flma adresi:
Corresponding Author:
Doç. Dr. Hatice Gökalp
Ankara Üniversitesi Difl

Hekimli¤i Fakültesi 
Ortodonti Anabilim Dal›,
06500, Beflevler, Ankara,

Türkiye
Tel: +903122965652
Fax: +903122130960

e-mail:
haticegokalp@yahoo.com

Ankara Üniv. Diflhek. Fak.

Ortodonti A.D. Ankara /

Ankara Univ. Faculty of

Dentistry Dept. of

Orthodontics, Ankara, Turkey

ÖZET

Bu çal›flman›n amac› Aktivör tedavisi-
nin efektif mandibular uzunlu¤u ve gle-
noid fossan›n büyüme yönünü de¤ifltirip
de¤ifltirmedi¤ini araflt›rmakt›. 

Tedavi grubu ortalama yafllar› 11.31 y›l
olan ve Aktivatör ile tedavi edilen dokuz
(7 k›z, 2 erkek) iskeletsel S›n›f ll bireyden
oluflurken; kontrol grubu ayn› malokluz-
yona sahip ortalama yafl› 9.97 y›l olan ve
ortodontik tedavi uygulanmam›fl dokuz
(7 k›z, 2 erkek) bireyden olufltu. Aktivatör
günde 17 saat süreyle ortalama 1 y›l (bu
yaklafl›km› tam ortalama de¤ermi)= tam
ortalama de¤er süreyle tak›ld›.

Mandibular sagittal boyut (Co-Gn) la-
teral sefalogram üzerinde ve glenoid fos-
sa konumu ise Magnetik Rezonans Gö-
rüntüsü (MRG) üzerinde de¤erlendirildi. 

Aktivatör uygulamas› sonunda sagittal
mandibular boyutta 4.73 mm’lik bir art›fl
oldu¤u, ayr›ca  glenoid fossan›n posterior
büyüme yönünün anterior yönde de¤iflti-
¤i bulundu.

Bu çal›flman›n sonuçlar› Aktivatörün
mandibula konumunu ve efektif uzunlu-
¤unu de¤ifltirdi¤ini gösterdi. Bu de¤iflik-
likler glenoid fossa’n›n büyüme yönünün
de¤iflmesinden kaynaklan›yor olabilir. Bu
yüzden denilebilir ki Aktivatör, S›n›f ll
malokluzyonu glenoid fossan›n büyüme
yönünü de¤ifltirerek düzeltir. (Türk Orto -
donti Dergisi 2007;20:239-249)

Anahtar Kelimeler: Kondiler büyüme,
Glenoid fossa büyümesi, Magnetik
Rezonans Görüntüleme, Mandibular
Protraksiyon, Temporomandibular ek-
lem.

SUMMARY

The aim of this study was to research
whether an activator treatment changes
effective mandibular length and glenoid
fossa growth direction or not. 

While treatment group was consisted
of nine skeletal Class II patients (7 girls, 2
boys) who having mean age of 11.31 ye -
ars and were treated with an activator;
control group was also consisted of nine
patients (7 girls, 2 boys) of 9.97 years
with the same malocclusion in early
growth period and this cases were untre -
ated orthodontically. Activator was worn
17 hours per-a-day on average 1 year.
Mandibular sagittal dimensions (Co-Gn)
were evaluated on lateral cephalograms
and glenoid fossa position was evaluated
by using Magnetic Resonance Imaging
(MRI).

An increase of 4.73 mm was found in
sagittal mandibular dimension in activa -
tor group at the end of the Activator. Ad -
ditionally, it was found that posterior
growth direction of the glenoid fossa was
changed toward anterior direction. 

The results of this study revealed that
mandibular position and effective mandi -
bular length is changed by activator treat -
ment. Those changes may be a result of
changes in the growth directions of gle -
noid fossa. Thus, it may be concluded
that, activators corrects Class ll malocclu -
sion by changing glenoid fossa growth
direction.(Turkish J Orthod 2007;20:239-
249)

Key Words: Condylar growth; Glenoid
fossa growth, Magnetic Resonance
lmaging; Mandibular protraction; Tem -
poromandibular joint.
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G‹R‹fi

Mandibuler protruzyona kondilin adaptif

cevap potansiyeli birçok çal›flman›n konusu

olmufltur (11, 15, 18, 21, 22, 24, 25, 27, 31,

35). Mandibula protruzyonunun fonksiyonel

apareylerle tetiklenmesinin kondilin yukar›

ve geriye büyümesine neden olabildi¤i ve

bunun sonucunda mandibulan›n ileri ve afla-

¤› yönde yer de¤ifltirdi¤i hipotezi ileri sürül-

müfltür (5, 29, 41).
Mandibulan›n anterior repozisyonu erken

büyüme döneminde kondiler büyümenin ak-

tive edilmesi ile baflar›labildi¤i halde, mandi-

buler uzunluktaki art›fl hakk›nda literatürde

birçok tart›flma vard›r (1, 11, 12, 16, 36, 37).

Hayvan çal›flmalar›nda mandibula uzunlu-

¤unda art›fl oldu¤u gösterilmifltir (9, 34, 44).

Mandibulay› ileri alan kuvvet hayvanlarda

aral›ks›z olarak uyguland›¤› için kondildeki

hücresel aktivitedeki art›fl deneysel olarak

gösterilebilmektedir. Bununla birlikte insanda

çene pozisyonunun fonksiyonel kuvvetle öne

do¤ru de¤iflti¤i, fakat mandibular efektif

uzunluktaki art›fl›n stabil kald›¤› ifade edil-

mektedir (28). Bu yüzden, akla fonksiyonel

ortodontik tedaviden sonra mandibula ileri

pozisyonda nas›l tutulur sorusu gelmektedir.

Woodside ve arkadafllar› genç primatlarda is-

keletsel çene iliflkisinin hem glenoid fossa re-

modelingi ve hem de kondiler ekstansiyonla

de¤iflebildi¤ini kaydetmifltir (43). Hayvanlar-

da devaml› kullan›lan fonksiyonel apareyle-

rin kondiler büyümeyi tetikleyerek ve gleno-

id fossada relokasyon yaparak çeneler aras›n-

daki uyumsuzlu¤u düzeltti¤i saptan›rken,

mandibulan›n aflamal› olarak ileri al›nd›¤›

deneysel çal›flmalarda ise tedavi sonras›nda

kondil k›k›rda¤›nda proliferasyon oldu¤u da

saptanm›flt›r (23, 24). Bununla birlikte bu ça-

l›flmalar›n sadece bir kaç›nda mandibula

uzunlu¤u ölçülmüfltür.

Bu yüzden bu çal›flman›n amac› fonksiyo-

nel bir aparey olan Aktivatörün sagittal man-

dibular boyut ile glenoid fossa konumu üze-

rine olan etkisini incelemekti.      

B‹REYLER ve YÖNTEM

Bireyler

Tedavi grubu ard›fl›k olarak seçilmifl S›n›f ll

bölüm 1 malokluzyonlu hastalardan olufltu-

ruldu. Bunlar›n ortalama kronolojik yafl›

11,31’di ve aktivatörle tedavi edildi. El bilek

radiogarafisinde iskelet büyüme safhas›

I N T R O D U C T I O N

The adaptive response potential of the

condyle to mandibular protrusion has been

the object of numerous studies (11, 15, 18, 21,

22, 24, 25, 27, 31, 35). It has been put into for-

ward a hypotheses that mandibular protrusion

was triggered by functional appliances could

cause upward and backward growth of the

condyle, and a subsequent displacement of

the entire mandible forward and downward

(5, 29, 41). 

Although anterior repositioning of the man-

dible is achieved by activating condylar

growth in the early growth period, there are

many claims in the literature about the incre-

ase in mandibular length (1, 11, 12, 16, 36,

37). Mandibular length increase with protrusi-

on of the mandible has been demonstrated in

animal studies (9, 34, 44). Since the forces that

protrude the mandible are uninterrupted in

animals, the increase in cellular activity of the

condyle can be displayed experimentally. Ho-

w e v e r, it has been claimed that chin position

is changed anteriorly with functional forc e s ,

but mandibular effective length increase re-

mains stable in human (28). Therefore, a ques-

tion is raised in the mind that how does the

mandible settle in the protruded position after

the functional orthodontic treatment? Wo o d s i-

de and co-workers (43) have reported that ske-

letal jaw relationship may be altered by both

glenoid fossa remodeling and condylar exten-

sion in young primates. It has been determi-

ned that while continuous functional applian-

ce therapy may assist in the correction of disp-

roportionate jaw relationships by condylar

growth induction and glenoid fossa relocation

in animals, experimental study following inter-

mittent forward position of the mandible usu-

ally shows proliferation of condylar cartilage

after treatment (23, 24) , however, mandibular

length is measured in very few of these studi-

es actually. 

It was, therefore, the aim of the present

study to investigate the effect of activator

which is a functional appliance on sagittal

mandibular dimension and position of gleno-

id fossa.

M ATERIALS and  METHODS

Materials 

Treatment group was consisted of 9 conse-
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MP3= ve MP3cap di; bu, aktivatör hastalar›-

n›n pubertal büyüme at›l›na girdi¤ini veya

pik dönemde olduklar›n› gösterdi (17). Teda-

vi grubu tedavi edilmemifl S›n›f ll bölüm 1

hastalar›ndan oluflturulan kontrol grubu ile

karfl›laflt›r›ld›. Kontrol grubu hastalar›n›n el

bilek radiografisindeki iskelet büyüme safha-

s› S’di; bu, kontrol grubu hastalar›n›n prepu-

bertal büyüme döneminde  oldu¤unu göster-

di. Kontrol grubuna ortodontik tedavi yap›l-

mad›.  Bununla birlikte, kontrol grubuna ça-

l›flma bitiminden hemen sonra aktivatör uy-

gulanmas› planland›. Çal›flma gruplar› tedavi

bafl›nda iskeletsel, dentoalveolar ve temporo-

mandibular eklem (TME) parametreleri bak›-

m›ndan birbirine benzerdi (Tablo 2).  

Aparey fiekli ve Kullan›m›

Aktivatörle mandibula 5 mm vertikal yön-

de ve kesici difller uç uca  gelecek flekilde sa-

gittal olarak konumland›r›ld›. Saf iskeletsel

etki elde etmek ve dentoalveoler etkiyi önle-

mek için herhangi bir mölleme yap›lmad›.

Aktivatör günde 17 saat süreyle tak›ld›. Over-

jet elimine edildikten sonra tedavi sonland›-

r›ld›. Ortalama tedavi süresi 1 y›l idi. Alt çe-

ne eski konumuna getirildi¤inde a¤r› olurken,

yeni konumunda daha rahat olundu¤u belir-

lendi.  

cutively selected patients with Class ll division

1 malocclusion (7 girls, 2 boys). Their average

chronologic age was 11.31 years, and they

were treated by A c t i v a t o r. Their hand and

wrist radiographic stages was MP3= and

MP3cap; it indicated that activator patients

were in the acceleration or peak phase of pu-

bertal growth spurt (17). Treatment group was

compared with control group which were inc-

luded untreated patients with Class ll division

1 malocclusion. Hand wrist radiographic sta-

ge of control group patients was S; it indicated

that they were in early growth period. No ort-

hodontic treatment was carried out in the

control group during the study period. Howe-

v e r, it was planned that control group were

treated by activator at the end of this study. A c-

tivator and control groups were similar about

skeletal, dentoalveolar and temporomandibu-

lar joint (TMJ) parameters at the beginning of

the study (Table 2).

Appliance Design and Use 

Activator was constructed by lowering the

mandible 5 mm and positioning the mandible

forward in an edge-to-edge inter-incisor relati-

onship. Activator was not trimmed to control

vertical eruption of the buccal teeth in both

jaws and to prevent maxillary incisor retracti-

on and mandibular incisor protrusion. The

fiekil 1: Lateral sefalogram

üzerinde kullan›lan nokta ve

ölçümler.

S: Sella turcica, Na: Nasion, A:

A point, B: B point, Gn:

Gnathion, Go: Gonion, Co:

Condylion, As: Apex superior,

Is: Incisor superior ,Ii: Incisor

inferior, Ai: Apex inferior.

Figure 1: The conventional

landmarks and measurements

used on lateral cephalograms.

S: Sella turcica, Na: Nasion, A:

A point, B: B point, Gn:

Gnathion, Go: Gonion, Co:

Condylion, As: Apex superior,

Is: Incisor superior ,Ii: Incisor

inferior, Ai: Apex inferior.
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Yöntem

TME fonksiyonlar› tüm hastalarda bilateral

olarak de¤erlendirildi ve yaln›zca semptomu

olmayan bireyler seçildi. Hastalardan çal›fl-

man›n bafl›nda ve sonunda maksimum kapa-

n›flta lateral sefalometrik radyografi, el bilek

filmi ve ortodontik model elde edildi. Sefalo-

metrik kay›tlar standardize koflullarda al›nd›.

Lateral sefalogram ve Manyetik Rezonans

Görüntüsü (MRG) ayn› kifli taraf›ndan çizildi.

Lateral sefalogram üzerinde kullan›lan nokta-

lar ve ölçümler fiekil 1 ‘de gösterilmifltir. Bu

çal›flma Ankara Üniversitesinin etik komitesi

taraf›ndan 2006 y›l›nda onaylanm›flt›r.

Manyetik Rezonans Görüntüsü

Kondilin glenoid fossa içindeki konumu

ile glenoid fossan›n büyüme yönündeki de¤i-

flimi belirlemek için unilateral sagittal TME

Manyetik rezonans görüntüsü al›nd›. MRG

1.5 T MR taray›c›s›nda al›nd› (GE Medical

System, Milwaukee, Wisconsin, ABD). 6X8

cm çap›ndaki al›c› yüzeyel sarmallar tek ta-

rafl› olarak kullan›ld›. Hasta oriyentasyonu ve

pozisyonlanmas› için transaksiyal lokater se-

kans kullan›ld›. Bafl pozisyonunun de¤iflme-

mesi için poliüretan kauçuk bafl konumland›-

r›c›s› kullan›ld›. Spin eko teknik uyguland›

(tekrarlama zaman› [TR] = 0.5 saniye ve eko

zaman› [TR] = 21 saniye). 256X128 matris

boyutunda 3 mm kal›nl›¤›nda befl ard›fl›k pa-

ra-sagittal görüntü elde edildi. TME bölgesi,

kondil bafl›n›n ortas›ndan geçen kesit üzerine

aim of this procedure was to achieve pure

downward and forward positioning of the

mandible and obtain pure skeletal result. A c t i-

vator was worn approximately 17 hour’s per-

a - d a y. Treatment ceased when overjet was eli-

minated. The treatment duration was average

1 year (range 0.6-1.4 years). Subjects felt pain

when their mandible was manipulated poste-

r i o r l y, however, they have no any problem

their in activator position. 

M e t h o d s

The TMJ function of all subjects was evalu-

ated bilaterally and only clinically symptom-

free subjects were included in this study. Late-

ral cephalometric radiographs were taken in

maximum intercuspal position, hand-wrist ra-

diographs and orthodontic models were obta-

ined from all subjects at the beginning and

end of yhe study. The cephalometric records

were obtained under standardized conditions.

One investigator traced the lateral cephalog-

rams and magnetic resonance images (MRIs).

The conventional landmarks and measure-

ments used on lateral cephalograms are

shown in Figure 1. This study was approved

by the Ethical Committee of the University of

Ankara in 2006. 

Magnetic Resonance Imaging

Unilateral left- sagittal TMJ MRIs were ta-

ken to visualize the changes in condyle positi-

on and the glenoid fossa growth direction. The

magnetic resonance imaging was performed

on a 1.5-T MR scanner (GE Medical System,

Milwaukee, Wisconsin, USA). Unilateral rece-

iver surface coils with a diameter of 6X8 cm

were used. A trans-axial locator sequence was

used for patient orientation and positioning.

The head was supported by a polyurethane fo-

am head positioner to enable stabilization of

the skull. A spin echo technique (repetition ti-

me [TR] = 0.5 seconds and echo time [TR] =

21 second) was used. Five contiguous 3-mm

thickness para-sagittal images with matrix size

of 256X128 were obtained. TMJs were evalu-

ated by central para-sagittal planes of the

MRIs. Joint spaces were measured on the MRIs

(Figure 2). The joint space index [JSI= (posteri-

or joint space - anterior joint space) / (posteri-

or joint space + anterior joint space) X 100]

created by Pullinger et al. (32) was used to de-

fiekil 2: Sagittal TME MRG

görüntüsü. **Ön eklem

bofllu¤u kondilin ön yüzeyi ile

eminensin arka e¤imi aras› en

dar mesafeden ölçülür.

*Arka eklem bofllu¤u kondilin

ön yüzeyi ile eminensin arka

e¤imi aras› en dar mesafeden

ölçülür.

Figure 2: View of sagittal TMJ

MRl. ** : Anterior joint space

is measured the narrowest

distance between anterior

condylar head surface and

posterior eminence slope.

*: Posterior joint space is

measured the narrowest

distance between posterior

condylar head surface and

posterior glenoid fossa

surface.
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düflen görüntü üzerinde de¤erlendirildi. Ek-

lem boflluklar› MRG üzerinde ölçüldü (fiekil

2). Kondilin glenoid fossa içindeki konumu-

nu saptamak için Pullinger ve arkadafllar› ta-

raf›ndan yarat›lan ve eklem bofllu¤u indeksi

olarak adland›r›lan [EB‹ = Arka eklem bofllu-

¤u-ön eklem bofllu¤u/ Arka eklem bofllu¤u +

ön eklem bofllu¤u X 100] denklemden yarar-

lan›ld›.

EB‹’nin ortalama de¤eri %±12dir. Bu in-

deks ön ve arka eklem boflluklar›n›n de¤ifli-

minden etkilenir. Pozitif de¤er kondilin önde

konumland›¤›n›, negatif de¤er ise kondilin

arkada konumland›¤›n› gösterir. Bu yüzden,

bu çal›flmada eklem bofllu¤u ölçümleri hem

kondilin glenoid fossa içindeki konumunu

hem de glenoid fossan›n büyüme yönündeki

de¤iflikli¤i yorumlamak için kullan›ld›. 

‹statistik Yöntem

Gruplar›n homojenitesini belirlemek için

Student’s t-test yap›ld›. Aktivatör ve geliflimle

oluflan de¤ifliklikler efllefltirimifl t-test ile de-

¤erlendirildi.

Metod Hatas›

Ölçümler noktalar›n ve ölçüm tekni¤inde-

ki tekrarlanabilirli¤in saptanmas› için 20 gün

arayla ayn› araflt›rmac› taraf›ndan iki defa ya-

p›ld›. Tüm ölçümler 0.82 ve 1.00. aras›nda

yüksek güvenilirlik katsay›s›na sahipti.

SONUÇLAR

Aktivatör tedavisi ile maksiller büyümenin

kontrol alt›na al›nd›¤›, mandibular büyüme-

nin sa¤land›¤›, ANB aç›s› azal›rken vertikal

boyutun de¤iflmedi¤i, overjet ve overbite’›n

azald›¤› ve interinsizal aç›n›n artt›¤› bulundu

(Tablo 3). Ayr›ca, mandibular sagittal boyutta

(Co-Gn), ramus (Co-Go) ve korpus uzunlu-

¤unda art›fl saptand›. Kondil, glenoid fossa

içerisinde önde konumland› (Tablo 3).

termine the condylar position in the glenoid

fossa. 

The average norm value of the JSI is ±12

p e rcent. JSI is affected by changes in the ante-

rior and posterior joint spaces. Positive value

of the JSI indicates anterior condylar positi-

oning and a negative value of its posterior

condylar positioning. Thus, joint space me-

asurements were used to interpret the changes

in both glenoid fossa growth direction and

condylar position into the glenoid fossa with

activator treatment in the present study.

Statistical Method

A S t u d e n t ’s t-test was performed to asses the

homogeneity of the groups. Changes that oc-

curred by Activator therapy and spontaneous

growth changes were evaluated by a paired t-

t e s t .

Method Error

The measurements were carried out twice

with a 20-day interval by the same investiga-

tor to determine repeatability of landmark

identification and measurement techniques.

All measurements had a high coefficient of int-

ra-rater reliability between 0.82 and 1.00.

R E S U LT S

Inhibition of maxillary growth, stimulation

of mandibular growth, a decrease in the A N B

angle, stability in the vertical dimension, a re-

duction of overjet and overbite and increase

on the inter-incisal angle was found by A c t i v a-

tor treatment (Table 3). Furthermore, increases

of the mandibular sagittal dimension (Co-Gn),

ramus (Co-Go) and corpus lengths (Go-Gn)

were determined. Condyle was also positi-

oned anteriorly into the glenoid fossa (Ta b l e

3). 

Spontaneous changes in the mandibular di-

mensions and temporomandibular joint para-

Tablo l: Tedavi önce (T1) ve

tedavi sonras› (T2) Aktivatör

ve control grubu bireylerinin

yafl ve cinsiyet da¤›l›m›. 

Table l: Ages, gender

distiribution of the Activator

and Control subjects before

(T1) and after treatment (T2). 
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Mandibular boyut ile TME parametreleri

kontrol grubunda da de¤erlendirilerek man-

dibulan›n sagittal yönde büyüdü¤ü, mandi-

bular efektif uzunluk (Co-Gn) ile ramus (Co-

Go) ve korpus (Co-Gn) uzunluklar›n›n artt›¤›

bulundu. Kondil ise glenoid fossada arkada

konumland› (Tablo 4). 

Gruplar aras›nda, tedavi sonunda, ANB

aç›s›, overjet ve mandibular efektif uzunluk

bak›m›ndan farkl›l›k oldu¤u bulundu ve kon-

dil pozisyonu bak›m›ndan da gruplar aras›n-

daki farkl›l›k belirgindi (Tablo 5).

TARTIfiMA

‹skeletsel S›n›f ll malokluzyonda mandibu-

lar  büyüme yavafl olmas›na ve kafa kaidesi-

ne göre geride konumlanm›fl olmas›na ra¤-

men mandibular efektif uzunlu¤un normal

oldu¤u belirlenmifltir (14). Nitekim bu çal›fl-

mada da kontrol grubunda mandibulan›n

efektif boyutu ile ramus ve korpus boyutunun

çal›flma süresi boyunca artt›¤› tespit edilmifl-

tir. fiiddetli mandibular retrognatide tedavi

hedefi kondiler büyümeyi stimüle etmek

meters were also evaluated in the control gro-

up. Anterior growth of the mandible (SNB) and

a spontaneous increase in the mandibular ef-

fective length (Co-Gn), ramus (Co-Go) and

corpus lengths (Co-Gn) were observed during

the control period. The position of the condy-

le in the glenoid fossa changed posteriorly

( Table 4). 

When the study groups were compared at

the end of the treatment, it was found some

significant statistical differences aroused from

Activator treatment (Table 5). ANB angle,

overjet and mandibular effective lengths were

different between the groups at the end of the

study and a difference in the condylar positi-

ons of the Activator and control groups was

evident (Table 5). 

D I S C U S S I O N

Mandibular effective length is assigned to

be normal, although the growth rate of man-

dible is slow and the mandibular position re-

lative to the cranium is retruded in skeletal

Class II malocclusion (14). Therefore, the tre-

                       

Tablo ll: Aktivatör ve kontrol

gruplar›n›n ‹skeletetsel ve

temporomandibular eklem

de¤iflkenlerinin çal›flma

öncesinde karfl›laflt›rmas›. 

Table ll :  Comparison of the

skeletal and

temporomandibular joint

variables of the Activator and

control groups before study.
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mandibulay› ileri almak ve mandibulan›n bu

yeni pozisyonunu, glenoid fossan›n do¤al

büyüme yönünü de¤ifltirmek suretiyle sabitle-

mektir. Deneysel çal›flmalarda efektif mandi-

bular uzunlu¤un kondiler aktivitenin stimüle

edilmesi ile artt›¤› aç›kça gösterilmifltir (9, 23,

34, 44). Di¤er taraftan, insanda yap›lan klinik

çal›flmalar›n sonuçlar› tart›flmal›d›r (10, 12,

16, 36, 37). Çal›flmalar aras›ndaki bu farkl›-

l›klar›n nedenleri mandibulay› ileri alan kuv-

vetlerin kesintili veya devaml› olmas›, vaka-

lar›n yafl, cinsiyet, büyüme potansiyeli ve

malokluzyon tiplerinin homojenitesi ile yön-

temde kullan›lan landmarklara ba¤l› oldu¤u

fleklinde özetlenmifltir. Bu çal›flmada gruplar

malokluzyon yönünden efllefltirilmifltir, an-

cak, kontrol grubundaki bireylere çal›flma so-

nuçland›r›ld›¤›nda ortodontik tedavi uygula-

naca¤› için bu bireyler daha erken büyüme

dönemindedir.

S›n›f ll malokluzyonda mandibulan›n da-

imi olarak önde konumlanmas›, anteriora

yönlendirilen kondilin glenoid fossa ile bera-

ber yeni konumunda tutulmas› ile baflar›labi-

atment objectives of severe mandibular retrog-

nathism are to be protrusion of the mandible

for stimulate condylar growth and stabilize its

position by altering the natural growth directi-

on of the fossa. It is clearly demonstrated in

experimental studies that mandibular effective

length increases by the stimuli of the chond-

roblastic activity (9, 23, 34, 44). On the other

hand, the results of clinical studies in human

are equivocal (10, 12, 16, 36, 37). Reasons of

these differences between the studies are sum-

marized as changes in the continuity of the

f o rce protruding the mandible as intermittent

or continuous, the homogeneity of age, gen-

d e r, growth potential and malocclusion type

of the subjects and the landmarks used in the

method. The study groups were matched for

malocclusion; however, control group sub-

jects were selected in early growth period to

need orthodontic treatment after the follow-up

period of the study.

A permanent anterior mandibular position

in Class ll malocclusion can only be achieved

by retention of an anteriorly displaced condy-

                       

Tablo lll: Aktivatör grubunun

tedavi öncesi ve sonras›nda

‹skeletetsel ve

temporomandibular eklem

de¤iflkenlerinin

karfl›laflt›rmas›.

Table lll: Comparison of the

skeletal and

temporomandibular joint

variables of the Activator

group in before and after

treatment.  
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lir. Mandibular protruzyondan sonra kondil

ve glenoid fossan›n kemik formasyonunu de-

¤ifltirmek için bir tetik mekanizmaya gereksi-

nim vard›r. Ba¤›l büyüme teorisine göre, gle-

noid fossa ile anteriora yönlendirilen kondil

aras›ndaki retrodiskal dokular gerilir ve bu

kassal olmayan kuvvetler posterior retrodis-

kal ataçman arac›l›¤› ile kondile geçer ve bu

sayede kemik büyümesinde de¤ifliklik olur

(38-40). Anterior olarak yer de¤ifltiren kondil

retrodiskal dokular› esnetir ve bu kondil ve

fossan›n karfl›t yüzeylerinde yeni kemik olu-

flumunu tetikler. Bu görüfl do¤rultusunda, ak-

tivator tedavisi ile kondiler büyüme yönü (9,

30, 33, 34, 44)  ile glenoid fossan›n do¤al bü-

yüme yönü de¤ifltirilerek sagittal yöndeki in-

termaksiller iliflki düzeltilir (2, 38-40, 43, 44).

Co ve Gn mesafesi gerçek mandibular

uzunlu¤u saptamak için kullan›l›r. Bununla

birlikte, bir çok çal›flmada kraniyal yap›lar›n

süperpozisyonundan dolay› Co noktas›n› be-

lirlemedeki zorluklardan bahsedilmifltir (2, 7,

8). Di¤er taraftan, Moore ve arkadafllar› (26),

lateral sefalogram üzerinde Co noktas›n›n

tekrarlanabilirli¤inin güvenilir oldu¤unu ve

le and glenoid fossa. A trigger mechanism is

necessary to modify bone formation of condy-

le and glenoid fossa after mandibular protrusi-

on. The growth relativity theory is described

as, constitution of bone growth modification,

relative to the stretching of the retrodiscal tis-

sues between the fossa and displaced condyle

and the transduction of these non-muscular

f o rces from the posterior retrodiscal attach-

ment to the condyle (38-40). An anteriorly

displaced condyle stretches the retrodiscal tis-

sues and which triggers the formation of new

bone on opposite surfaces of the condyle and

fossa. When based on these data, activator tre-

atment improves sagittal dental arch relation

by alteration of condylar growth direction (9,

30, 33, 34, 44) and alteration of natural

growth direction of the glenoid fossa (2, 38-

40, 43, 44). 

Co and Gn distance is used to determine

true mandibular length. However, several stu-

dies have reported the difficulties in determi-

ning the Co point due to the superimpositi-

oning of the cranial structures on the condyle

(2, 7, 8). On the other hand, Moore et al. (26)
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Tablo lV : Kontrol grubunun

tedavi öncesi ve sonras›nda

‹skeletetsel ve

temporomandibular eklem

de¤iflkenlerinin

karfl›laflt›rmas›.

Table IV : Comparison of the

skeletal and

temporomandibular joint

variables of the control group

before and after control

period. 
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Co noktas›n›n klinik araflt›rmalarda kullan›la-

bilece¤ini ifade etmifltir. Co noktas›n›n tekrar-

lanabilirli¤inin yüksek oldu¤u bu çal›flmada

da bulunmufltur; bu yüzden, mandibular

boyut Co ve Gn noktalar› aras›ndan ölçül-

müfltür. Mandibular uzunluktaki art›fl çenenin

ileri pozisyonunun korunmas› için yeterli

de¤ildir. Mandibular uzunluktaki art›fl, ancak

glenoid fossan›n kondilin yeni pozisyonuna

adapte olmas› ile anlam kazan›r.

Aral›kl› fonksiyonel apareylerle glenoid

fossada meydana gelen remodelingin his-

tolojik sonuçlar› bildirilmifltir (9, 38, 39, 40,

43). Bununla birlikte insanda lateral sefalog-

ram üzerinde Ar noktas› kullan›larak dolayl›

yoldan glenoid fossa remodelingi ölçülmüfl-

tür. Bununla birlikte, Buschang ve arkadafllar›

(7) Ar noktas›n›n glenoid fossan›n büyüme

yönündeki de¤ifliklikleri belirlemek için kul-

lan›ld›¤›nda glenoid fossan›n daha vertikal

olarak hareket etti¤ini göstermifl, ve bunun

yan›lt›c› oldu¤unu bildirmifltir. Ay r › c a ,

glenoid fossan›n radyografik görüntüsü di¤er

kraniyal yap›lar taraf›ndan s›kl›kla gizlenir.

indicated that repeatability of the Co point on

lateral cephalograms is reliable and Co point

can be used in clinical investigations. The re-

peatability of the Co point was also found to

be high in the present study, so the mandibu-

lar dimension was measured between Co and

Gn points. Increase of mandibular length can-

not be solely sufficient to safe forward position

of the chin. Increased mandibular length can

be only stable by the glenoid fossa adapts to

new position of the condyle. 

Histological evidence of glenoid fossa re-

modeling with intermittent functional applian-

ces are reported in the literature (9, 38, 39, 40,

43), however, repositioning of glenoid fossa is

measured indirectly on lateral cephalograms

by using Ar point in human. However, Bus-

hang et al. (7) have reported that the glenoid

fossa moves more vertically when Ar point is

used as a landmark for assessing changes of

glenoid fossa growth direction and stated that

this could be misleading. In addition, the radi-

ographic image of the glenoid fossa is often

obscured by other cranial structures. Conside-

                       

Tablo V : Aktivatör ve kontrol

gruplar›n›n ‹skeletetsel ve

temporomandibular eklem

de¤iflkenlerinin çal›flma

sonras›nda karfl›laflt›rmas›. 

Table V : Comparison of the

skeletal and

temporomandiibular joint

variables of both groups after

the Activator/control period
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Bu faktörler göz önünde bulunduruldu¤unda,

insanda glenoid fossa remodelingini belir-

lemek için en direkt yöntem MRG’dür. Bu

yüzden glenoid fossa remodelingi bu çal›fl-

mada sagittal MRG üzerinde de¤erlendiril-

mifltir. Anterior ve posterior eklem boflluklar›

kondil ve glenoid fossa pozisyonlar›n›n tah-

mininde kullan›lm›flt›r. Mandibula ileri do¤ru

al›nd›¤› zaman posterior eklem bofllu¤u artar

ve anterior eklem bofllu¤u azal›r. Bununla

birlikte, bu çal›flmada kondil glenoid fossa

içerisinde anterior olarak konumland›¤› hal-

de anterior ve posterior eklem boflluklar›nda

herhangi bir de¤ifliklik olmam›flt›r. Bu durum

glenoid fossan›n anterior ve posterior yüzey-

lerinde yeniden flekillenme oldu¤unu gös-

terir.

Oysa kontrol grubunda kondil, glenoid

fossa içerisinde gözlem periyodu sonunda da

arkada konumlanm›flt›r. Bu durum do¤al

glenoid fossa büyüme fleklinin de¤iflmedi¤ini

göstermektedir.

Özet olarak, bu çal›flman›n sonuçlar› ak-

tivatör tedavisi ile mandibula büyümesi öne

do¤ru yönlendirildi¤inde sagittal intermaksil-

ler iliflkinin düzeldi¤ini ve bu düzelmenin

hem kondilin glenoid fossa içindeki

konumunun ve hem de glenoid fossan›n

kranyuma göre do¤al büyüme yönünün

de¤iflmesi ile olufltu¤unu göstermifltir.

ring these unfavorable factors, the most app-

ropriate method to assess glenoid fossa remo-

deling in humans, is MRI. Therefore, repositi-

oning of the glenoid fossa was evaluated by

sagittal MRIs in this study. Changes of anterior

and posterior joint spaces are used for interp-

retation of the condyle and glenoid fossa posi-

tions.  When the mandible put into forward,

posterior joint space is increase and anterior

joint space is decrease. However, in the pre-

sent study although condyle was positioned

more anteriorly into the glenoid fossa, there

was no change in the anterior and posterior jo-

int spaces. Unchanging of anterior and poste-

rior joint space versus anterior positioning of

the condyle into the glenoid fossa demonstra-

tes remodeling of anterior and posterior surfa-

ces of glenoid fossa.

Posterior position of the condyle in the gle-

noid fossa remained stable at the end of the

study in the control group. This situation

shows that natural growth pattern of the gleno-

id fossa is stable during observation period.

C o n s e q u e n t l y, results of this study reveal

that when the mandible was positioned ante-

riorly by activator treatment, sagittal dental

a rch relationship improves and this imp-

rovement takes place with alteration of condy-

le position in the glenoid fossa and alteration

of natural growth direction of the glenoid fos-

sa itself.
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