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ÖZET

Çal›flmam›z›n amac›, alt çene gerili¤i-
ne ba¤l› olarak ortaya ç›km›fl iskeletsel
S›n›f II maloklüzyona sahip genç eriflkin
bireylerde aktivatör tedavisi sonucunda
meydana gelen dentoiskeletsel ve fasiyal
profil de¤iflikliklerinin incelenmesidir.
Çal›flman›n materyalini aktivatörle tedavi
edilmifl 21 (17 k›z ve 4 erkek) bireyin te-
davi öncesi (T1) ve sonras› (T2) lateral se-
falometrik filmleri oluflturmaktad›r. Has-
talar›n tedavi bafllang›c›nda ortalama
yafllar› 16.9.+3.3 y›lken, ortalama tedavi
süresi 12+2.2 ay olarak belirlenmifltir. Te-
davi öncesi ve sonras› lateral sefalometrik
filmler de¤erlendirilmifl ve her iki kay›t
aras›ndaki de¤iflim farklar›n önem düzey-
leri efllefltirilmifl t testi ile karfl›laflt›r›lm›fl-
t›r. Genç eriflkin hastalardaki aktivatör te-
davisi sonucunda S›n›f II iliflki, overjet ve
overbite düzeltilmifl ve fasiyal profil iyi-
lefltirilmifltir. Bu çal›flman›n sonuçlar› ak-
tivatör apareyinin genç eriflkin bireyler-
deki S›n›f II maloklüzyonun tedavisinde
etkili oldu¤unu ortaya ç›karm›flt›r. Bu te-
davi modelinin hafif ve s›n›r S›n›f II vaka-
larda, kamuflaj tedavisine, ortognatik
cerrahiye ve sabit fonksiyonel apareylere
alternatif olabilece¤i düflünülmektedir.
(Türk Ortodonti Dergisi 2006;19:21-34)

Anahtar Kelimeler: Aktivatör, S›n›f II
maloklüzyon, Mandibuler retrognati,
Dentoiskeletsel tedavi etkileri, Fasiyal
profil de¤ifliklikleri.

SUMMARY

The aim of this study was to assess
dentoskeletal and facial profile changes
due to activator treatment in young adult
patients with skeletal Class II malocclusi -
on caused by mandibular retrognathism.
The material of this study consisted of
pretreatment (T1) and posttreatment (T2)
lateral cephalometric head films of 21
(17 females and 4 males) patients treated
with activator. The mean pretreatment
age was 16.9±3.3 years and average tre -
atment time was 12±2.2 months. Pre-
and post-treatment cephalograms were
evaluated and paired t-test was used to
compare the significance of changes bet -
ween both records. Activator treatment in
the young adult patients resulted in cor -
rection of the Class II relationships, cor -
rection of the overjet and overbite, and
improvement of the facial profile. The re -
sults of this study revealed that the activa -
tor appliance is effective in the treatment
of Class II malocclusion in young adult
patients. It is suggested that this treatment
modality could be an alternative to ort -
hodontic camouflage, orthognathic sur -
gery and fixed functional appliance the -
rapy in mild and borderline Class II ca -
ses. (Turkish J Orthod 2006;19:21-34)

Key Words: Activator appliance, Young
adult, Class II malocclusion, Mandibular
retrognathy, Dentoskeletal treatment ef -
fects, Facial profile changes
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G ‹ R ‹ fi

Büyümekte olan bireylerde iskeletsel S›n›f

II maloklüzyonun tedavi seçenekleri hareketli

fonksiyonel apareyleri (örn. A k t i ö v a t ö r, Bi-

o n a t ö r, Frankel) ve sabit fonksiyonel apareyle-

ri (Herbst, Jusper Jamper, Twin force) içermek-

t e d i r. Ancak büyümesi sona ermifl iskeletsel

S›n›f II maloklüzyona sahip bireylerde orto-

dontik kamuflaj ve/veya ortognatik cerrahi ol-

mak üzere sadece iki tedavi yaklafl›m› vard›r

( 1 - 5 ) .

Ortodonti literatüründe, hafif ve fliddetli

eriflkin S›n›f II vakalarda hangi tedavi yaklafl›-

m›n›n seçilece¤ine dair pek fazla ayk›r› görüfl

y o k t u r. Hafif S›n›f II vakalar ortodontik kamuf-

lajla, fliddetli S›n›f II vakalar ise ortognatik cer-

rahi ile çözülür. Tart›flmalar›n bafllad›¤› nokta

ise her iki tedavi seçene¤ine de uyabilen s›n›r

vakalard›r (5).

Maksiller kesicilerin retraksiyonu temeline

dayanan ortodontik kamuflaj tedavisi yüz gö-

rünümü üzerinde kötülefltirici etkiye sahip

olabilir ve üst kesicilerin ekstrüzyonu sonucu

ortaya ç›kan gummy smile’a yol açabilir (3,4).

Puberte sonras›nda mandibuler retrüzyona

ba¤l› iskeletsel problemlerin elimine edilme-

sinde ortognatik cerrahi en etkili tedavi seçe-

ne¤i gibi gözükmektedir. Ancak bu tedavi

modeli aktivatör tedavisine göre daha pahal›-

d›r ve daha risklidir (2). Ortognatik cerrahi

yaklafl›mlar› nadir olsa da anevrizma, arteri-

ovenöz fistül, embolizm ve ölümle sonuçla-

nabilen ciddi komplikasyonlara neden olabi-

lir (6). Ayr›ca  cerrahi ifllem sonras›nda duyu

kay›plar›n›n (7), temporomandibular eklem

bozukluklar›n›n (8,9), periodontal problemle-

rin ve difllerde devitalizasyonlar›n olufltu¤una

(10) dair bulgular mevcuttur. Son zamanlarda

ortognatik cerrahi sonras› nüks de oldukça

tart›fl›lan bir konu olmufltur (11). 

Proffit (12) daha önceki bilgilerin aksine

puberte sonras› büyüme potansiyelinin olduk-

ça fazla oldu¤unu ve bu durumun tedavi

planlamas›nda önemle dikkate al›nmas› ge-

rekti¤ini vurg u l a m › fl t › r. Pancherz (3) eklem

bölgesindeki büyümenin 20 yafl›ndan sonra

da uzun süre devam edebilece¤i veya ileri

yafllarda bile yeniden aktive edilebilece¤i ger-

çe¤ini      göz önüne alarak, iskeletsel S›n›f II

tedavisinde yafl›n belirleyici faktör olarak

al›nmas›yla yap›lan ortodontik kamuflaj ve

ortognatik cerrahi yaklafl›mlar›n›n yeniden

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

Treatment options for skeletal Class II malocclu-

sions in growing patients include removable func-

tional orthodontic appliances (eg, A c t i v a t o r, Biona-

t o r, Fränkel) and fixed functional appliances

(Herbst, Jusper Jamper, Twin force). However, for

non-growing patients with skeletal Class II malocc-

lusions, there are only 2 possible treatment appro-

aches. The first treatment approach is orthodontic

camouflage, based on retraction of the protruding

maxillary incisors to improve both dental occlusi-

on and facial esthetics without correcting the un-

derlying skeletal problem. The second approach is

the orthognathic surgery to reposition the mandib-

le or maxilla (1-5).

In the orthodontic literature, there is little disag-

reement about which treatment option to choose

for mild and severe Class II adult subjects. Mild

Class II problems are solved by camouflage ortho-

dontics and severe ones by orthognathic surg e r y.

Disagreement arises, however, in borderline cases,

which might be suitable to either treatment option

( 5 ) .

Orthodontic camouflage based on retraction of

the maxillary incisors may have a deteriorating ef-

fect on facial appearance and may lead to a

gummy smile resulting from extrusion of the upper

incisors (3,4). On the other hand, surgical treatment

is more effective to eliminate skeletal problem due

to mandibular retrusion. However, this treatment

model is more expensive and risky than the activa-

tor treatment (2). Orthognathic surgical approaches

may lead to such serious complications as ane-

urysm, arteriovenal fistula, embolism and those

that could result in death though rarely (6). More-

o v e r, there is evidence that loss of senses (7), TMJ

disorders (8,9), periodontal problems and devitali-

zations in teeth (10) may occur following the surg i-

cal procedure. Recently, post-orthognathic surg i c a l

relapse has also been debated (11 ) .

Profit (12), in contrast to the previous informati-

on, emphasized that post-pubertal growth potenti-

al was rather high and this case should be taken in-

to consideration in the treatment planning. Panc-

h e rz (3) stated that the orthodontic camouflage and

orthognathic surgery approaches using age as a de-

cisive factor in skeletal Class II treatment should be

revised because of the fact that the growth in the

TMJ region can continue for many years after the

age of 20 years or can be reactivated at a later age.

Furthermore, observations in connection with

condylar fracture (13), mandibular osteotomies
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de¤erlendirilmesi gerekti¤ini öne sürmüfltür.

Ayr›ca kondil k›r›lmas› (13), mandibular oste-

otomiler (14) ve disk deplasman›nda uygula-

nan mandibular repozisyon tedavilerine ilifl-

kin çal›flmalar eriflkin insan ekleminde de re-

modeling kapasitesi oldu¤unu ispatlam›flt›r

(15) . Bu yüzden e¤er aktivatör tedavisi genç

eriflkinlerde etkili olursa ve mandibular iske-

letsel yetersizlikler giderilebilirse, konvansi-

yonel eriflkin S›n›f II tedavi tekniklerinin deza-

vantajlar› elimine edilebilir.

Bu çal›flman›n amac› mandibular retrogna-

tizmden kaynaklanan iskeletsel S›n›f II ano-

maliye sahip genç eriflkin bireylerde aktivatör

tedavisinin dentoiskeletsel yap›lar ve fasiyal

profil üzerine etkilerinin incelenmesidir.

GEREÇLER ve YÖNTEM
Çal›flman›n materyalini mandibular retrog-

natizmden kaynaklanan iskeletsel S›n›f II ano-

maliye sahip 21 bireyin (17 k›z, 4 erkek) akti-

vatör tedavisi öncesinde ve sonras›nda al›nan

lateral sefalometrik filmleri oluflturmaktad›r.

Araflt›rman›n materyali Atatürk Üniversitesi

Difl hekimli¤i Fakültesi Ortodonti A n a b i l i m

Dal›’ndaki kay›tlardan elde edilmifltir.Tüm se-

falogramlar tedavi öncesi ve sonras›nda ayn›

sefalometrik ünite üzerinde, habitüel oklüz-

yonda ve dudaklar istirahat pozisyonunday-

ken al›nm›flt›r. Araflt›rmaya dahil edilen birey-

lerin; R-IJ ve R-J aflamalar›nda genç eriflkin

hastalar olmas›na; overjet’in 5 mm.den fazla

olmas›na, ANB’nin 4 dereceden büyük oldu-

¤u diflsel ve iskeletsel S›n›f II maloklüzyona

sahip olmalar›na; mandibulan›n retrognatik

olmas›na ve daha önce ortodontik tedavi gör-

memifl olmas›na dikkat edilmifltir. Tedavi ba-

fl›nda alt çenenin öne gelmesini engelleyecek

düzeyde üst çaprafl›kl›¤› ve çene darl›¤› bulu-

nan vakalar çal›flma kapsam›na al›nmam›flt›r.

Genç eriflkin tan›mlamas› el-bilek grafile-

rindeki R-IJ (epifiz ve metafiz kaynaflmas› ta-

mamlanmak üzere) ve R-J (epifiz ve metafiz

kaynaflmas› tamamlanm›fl) aflamalar›yla yap›l-

m›flt›r (16). Tedavinin bafllang›c›ndaki yafl or-

talamas› 16.9±3.3’tür (15.6 - 19.1)

Tedaviye bafllamadan önce hastalar orto-

dontik kamuflaj, ortognatik cerrahi ve fonksi-

yonel tedaviden oluflan tedavi seçenekleri

hakk›nda bilgilendirilmifl ve aktivatörle fonk-

siyonel tedaviyi kabul edenler çal›flmaya da-

hil edilmifltir.

Aktivatör apareyinin yap›m› Andresen ve

(14), and mandibular repositioning in disk displa-

cement therapy (15) have proven that the adult hu-

man TMJ is capable of remodeling. Therefore, if ac-

tivator treatment in young adults proves to be effec-

tive and mandibular skeletal changes could be ac-

complished, the disadvantages of conventional

adult Class II treatment such as orthodontic camo-

uflage and orthognathic surgery might be overc o-

m e .

The purpose of the present study was to assess

the effects of activator treatment on dentoskeletal

structures and facial profile in young adults with

skeletal Class II malocclusion due to mandibular

r e t r u s i o n .

M ATERIAL and METHODS

The material of the study consists of lateral cep-

halometric head films taken from 21 young adult

subjects (17 females and 4 males) with skeletal

Class II malocclusion due to mandibular retrusion.

The material for this investigation was obtained

from the records available in the Department of

Orthodontics at the Faculty of Dentistry, A t a t ü r k

U n i v e r s i t y. All cephalograms were obtained on the

same cephalometric unit and in habitual occlusion

and with the lip at rest position before (T1) and af-

ter (T2) activator treatment. The following selection

criteria were used: Young adult patients at stages RIJ

and RJ; overjet greater than 5 mm; Class II molar re-

lationship; skeletal Class II malocclusion with A N B

greater than 4 degrees; retrognathic mandible, and

no history of previous orthodontic therapy. The

subjects with upper anterior crowding that prevents

the anterior movement of the mandible and with

narrowness of the maxilla were not included in the

s t u d y. 

Young adults were defined by hand-wrist radi-

ographic stages (16) R-IJ (fusion of the epiphysis

with its metaphysis is almost complete) and RJ (fu-

sion of the epiphysis with its metaphysis is comple-

te) (16). The mean pretreatment age was 16.9±3.3

years (range 15.6 to 19.1 years).

At the beginning of treatment, the patients were

informed about treatment options such as ortho-

dontic camouflage, orthognathic surgery and func-

tional treatment, and the patients who accepted the

option of functional treatment with activator were

included in this study. 

The construction of the activator appliance was

made according to the principles given by A n d r e-

sen and co-workers (17).The activators were const-

ructed with an approximately 5-mm-bite opening

in the anterior part and with the mandible protru-



Türk Ortodonti Dergisi 2006;19:21-34
24

Baydafl, Kuyumcu, Yavuz, Ceylan, Erdem

arkadafllar›n›n belirtti¤i prensipler do¤rultu-

sunda gerçeklefltirilmifltir (17). Aktivatörler alt

çenenin 4-5 mm öne al›nmas›yla ve kapan›-

fl›n ön bölgede 5 mm aç›lmas›yla yap›lm›flt›r.

Overjet’in afl›r› oldu¤u vakalarda, tedavi es-

nas›nda aktivatör yenilenmifltir.

Tedavi edilen bireyler 12±2.2 ay boyunca

günde 18 saat süreyle aktivatör apareyini kul-

l a n m › fl l a r d › r. 

Sefalometrik çizimler ayn› araflt›r›c› taraf›n-

dan yap›lm›fl; dentoiskeletsel yap›lardaki ve

fasiyal profildeki de¤iflimleri inceleyebilmek

için 33 boyutsal ve 17 aç›sal ölçümden yarar-

lan›lm›flt›r (fiekil 1,2).

Metod Hatas›
Metod hatas›n› belirlemek için rastgele se-

çilmifl 20 vaka ayn› araflt›rmac› taraf›ndan

tekrar çizilmifl ve ölçülmüfltür. Metod hata in-

celemesi Hauston taraf›ndan belirlenen güve-

nirlilik katsay›lar› kullan›larak yap›lm›flt›r (18).

Güvenirlilik katsay›lar› her ölçüm için afla¤›-

daki gibi hesaplanm›flt›r.

Güvenirlilik katsay›s› =1-Se2/ S t2. Se2 r a s t-

gele hataya ba¤l› olan varyans› belirtirken, St2

ölçümlerin total varyans›n› göstermektedir.

PNS-SN (0.81), PMV-Prn (0.84) ve LS-A’ -

Prn (0.86) haricindeki tüm ölçümler için gü-

venirlilik katsay›lar› 0.90’›n üzerinde (0.90-

0.98) bulunmufltur.

‹statistiksel Analiz
Verilerin analizi SPSS paket istatistik prog-

ram› kullan›larak yap›lm›flt›r. Ortalamalar ve

standart sapmalar tedavinin bafl›nda ve so-

nunda her ölçüm için hesaplanm›flt›r. A k t i v a-

tör tedavisiyle oluflan de¤iflikliklerin karfl›laflt›-

r›lmas› için efllefltirilmifl t testi kullan›lm›flt›r.

ded approximately 4-5 mm. In cases with excessi-

ve overjet, the activator appliance was renewed

twice during the treatment. 

The treated patients wore the activator applian-

ce approximately 18 hours a day, and average tre-

atment time was 12±2.2 months.

Cephalometric tracings were made by the same

investigator and 33 linear, 17 angular measure-

ments were performed to examine the changes in

dentoskeletal structures and facial profile (Figure

1 , 2 ) .

Error of the Method

To determine the method errors, the cephalog-

rams of 20 randomly selected subjects were retra-

ced and re-measured by the same investigators.

The error of the method was examined using the

coefficients of reliability recommended by Hous-

ton (18). Coefficients of reliability were calculated

for each measurement as follows: 

Coefficient of reliability= 1-Se2 / S t2, where Se2 i s

the variance due to random error, and St2 is the to-

tal variance of the measurements.

The values of the coefficients of reliability were

above 0.90 (range 0.90-0.98) for all cephalometric

measurements, except the PNS-SN (0.81), PMV-

Prn (0.84) and LS-A’-Prn (0.86) measurements.

Statistical Analysis

Data were analyzed using SPSS for windows,

version 10.0 (SPSS Inc., Chicago, Illinois). The

means and standard deviations were calculated for

each measurement and at each of the two stages of

treatment. The Mann-Whitney U test was used to

compare gender differences in measurements used

in the study. The paired t-test was used to compare

the changes that occurred with activator treatment.

Probability values less than 0.05 were considered

fiekil 1a: Çal›flmam›zda

kulland›¤›m›z iskeletsel

ölçümler; 

Figure 1a: Skeletal

measurements used in the

study; 1. SNA(°) 2. SNB (°) 3.

ANB (°) 4. SN-GoGn (°)5. Y

axis (°) 6. Gonial angle (°) 7.

Wits appraisal (mm)  8. PMV-

A (mm)  9. PMV-B (mm) 10.

PMV-Pg (mm)  11. PMV-Cd

12. Cd-PMV-Pg (mm) (Sum of

the measurements 10 and 11)

13. N-Me (mm) 14. S-Go (mm)

15. N-ANS (mm) 16. ANS-Me

(mm)  17. ANS-SN (mm)  18.

PNS-SN (mm) 19. Ar-Go (mm)

20. Go-Me (mm) 21. Cd-Go

(mm) 22. Cd-Gn (mm)

fiekil 1b: Çal›flmam›zda

kulland›¤›m›z diflsel ölçümler;

1. U1-NA(°) 2.  L1-NB (°)  3.

U1-L1(°)  4. U1-SN (°) 5. L1-

MP(°) 6. U1-NA(mm)   7. L1-

NB (mm)    8. Overjet (mm)

9. Overbite (mm).

Figure 1b: Dental

masurements used in the

study; 1. U1-NA(°) 2.  L1-NB

(°)  3. U1-L1(°)  4. U1-SN (°) 5.

L1-MP(°) 6. U1-NA(mm)   7.

L1-NB (mm)    8. Overjet

(mm)    9. Overbite (mm).

a b
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De¤iflkenler normal da¤›l›ma sahip oldu¤un-

dan parametrik test kullan›lm›flt›r. 0.5’ten kü-

çük olan olas›l›k de¤erleri istatistiksel olarak

önemli kabul edilmifltir.

B U L G U L A R
Aktivatör tedavisi öncesinde ve sonras›n-

daki ölçümlere ait ortalama ve standart sap-

malar› içeren da¤›l›m de¤erleri ve iskeletsel,

diflsel ve yumuflak doku ölçümlerine iliflkin

efllefltirilmifl t testi sonuçlar› Tablo I-III’te gös-

t e r i l m i fl t i r.

Efllefltirilmifl t testi sonuçlar› SNA, SNB ve

ANB aç›lar›nda ve PMV-A, PMV-Cd, PNS-SN

ve Go-Me ölçümleri hariç tüm lineer ölçüm-

lerde istatistiksel olarak anlaml› farkl›l›klar ol-

du¤unu göstermektedir. SNA (p<0.05) ve

ANB (p<0.001) aç›lar› ve Wits ölçümü

(p<0.001) önemli derecede azal›rken; SNB

(p<0.05) aç›s› ve PMV-B (p<0.001) ve PMV-

Pg (p<0.01) mesafeleri önemli derecede art›fl

g ö s t e r m i fl t i r. Bunlara ek olarak, ön üst yüz (N-

ANS; p<0.01), alt yüz (ANS-Me; p<0.001) ve

total yüz (N-Me; p<0.001) yükseklikleri ve

posterior yüz yüksekli¤i (S-Go; p<0.001) öl-

çümleri önemli derecede art›fl gösterirken;

SN-GoGn ve Gonion aç›s›nda önemli bir de-

¤ifliklik bulunmam›flt›r. Ayr›ca, ramus yüksek-

li¤inde (Cd-Go; p<0.001) ve efektif mandibu-

ler uzunlukta (Cd-Gn; p<0.001) önemli dere-

cede art›fl kaydedilmifltir. Ancak, korpus

uzunlu¤u önemli derecede bir de¤iflim gös-

termemifltir (Tablo I).

Keserleraras› aç› (U1-L1) hariç tüm dental

parametrelerde önemli derecede farkl›l›klar

g ö z l e n m i fl t i r. Üst kesici difllerin eksen e¤imi

to be statistically significant. 

R E S U LT S

Descriptive statistics including means and stan-

dard deviations of all measurements at the begin-

ning and at the end of activator treatment, and the

results of the paired t-test are presented in Table I-III

for skeletal, dental and soft-tissue measurements,

r e s p e c t i v e l y.

The results of the paired t-test indicated that the-

re are statistically significant differences in the SNA,

SNB and ANB angles and all linear skeletal measu-

rements, except PMV-A, PMV-Cd, PNS-SN and

Go-Me measurements, due to activator treatment.

S N A (p< .05) and ANB (p< .001) angles and wits

appraisal (p< .001) diminished significantly, where-

as SNB (p< .05) angle and PMV-B (p< .001) and

P M V-Pg (p< .01) distances showed significant inc-

reases during activator therapy. In addition, anteri-

or upper (N-ANS; p< .01), lower (ANS-Me; p<

.001) and total (N-Me; p< .001) facial heights and

posterior facial height (S-Go; p<.001) showed sig-

nificant increases while no significant changes in

the SN-GoGn and Gonion angles were found due

to activator treatment. Furthermore, there were sig-

nificant increases in the ramus height (Cd-Go;

p<.001) and effective mandibular length (Cd-Gn;

p<.001). However, corpus length did not show any

significant change. According to the skeletal me-

asurements, the mandible exhibited significantly

anterior movement while sagittal growth of the ma-

xilla was restricted with activator treatment. As a re-

sult of maxillary restriction and mandibular advan-

cement, there was a significant improvement in the

maxillary-mandibular relationship (Table I).

There were significant differences in all dental

fiekil 2: Çal›flmam›zda

kulland›¤›m›z yumuflak doku

ölçümleri; 

Figure 2: Soft tissue

measurements used in the

study;

1. PMV-Pg’-B’ (°) 2. Ls-A’-Prn

(°) 3. Li-B’-Pg’ (°)  4.

Holdaway (H) (°) 5. Merrifield

(Z) (°)  6. N’-Prn-Pg’ (°) 7. E-Ls

(Ricketts) (mm)  8. E-Li

(Ricketts) (mm) 9. PMV-Prn

(mm)  10. PMV-A’ (mm) 11.

PMV-Ls (mm)12. PMV-Li

(mm) 13. PMV-B’ (mm)  14.

PMV-Pg’ (mm) 15. B’-N’Pg’

(mm)    16. St-A’ (mm) 17. St-

B’ (mm)  18. A-A’ (mm)  19. B-

B’ (mm)
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önemli derecede azalm›fl (U1-NA ve U1-SN

aç›lar›; p<0.001) ve bu difller N-A d o ¤ r u s u n a

göre rölatif olarak geriye hareket etmifllerdir.

( U 1 - N A mm; p<0.001). Alt kesici difllerin ek-

sen e¤imleri ise önemli derecede art›fl göster-

mifl (L1-NB ve L1-MP aç›lar›; p<0.001) ve bu

difller N-B do¤rusuna göre rölatif olarak ileri-

ye hareket etmifllerdir (L1-N B mm; p<0.001).

Overjet ve overbite ölçümlerinde ise önemli

derecede azalma gözlenmifltir (p<0.001; Ta b-

lo II).

Çal›flmam›zda; mentolabial aç› (Li-B’-Pg’;

p<0.001), Merrifield’in Z aç›s› (p<0.05) ve yu-

muflak doku konveksite aç›s› (N’-Prn-Pg’;

p<0.001) önemli derecede art›fl gösterirken,

parameters, except interincisal angle (U1-L1), bet-

ween the pre- and post-treatment values. The axial

inclination of the upper incisor exhibited significant

decreases (U1-NAand U1-SN angles; p<.001) and

these teeth moved backward relative to the N-Al i-

ne (U1-NAmm; p<.001), whereas axial inclination

of the mandibular incisors showed significant inc-

reases (L1-NB and L1-MPangles; p< .001) and the-

se teeth moved forward relative to the N-B line (L1-

NB mm; p< .001) during this treatment period. Ho-

w e v e r, no significant change in the interincisal ang-

le was found. In addition, overjet (p< .001) and

overbite (p< .001) showed a significant decrease

with activator treatment (Table II).

In the present study, statistically significant diffe-

Tablo I: Ortalama ve standart

sapma de¤erleri ile iskeletsel

ölçümlere ait efllefltirilmifl t

testi sonuçlar› .

Table I: Means and standard

deviations of the skeletal

measurements and the

results of paired t-test.
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Holdaway’in H aç›s› (p<0.01) azalm›flt›r. Na-

solabial aç›da (Ls-A’-Prn’) önemli bir de¤iflik-

lik bulunmam›flt›r. Üst dudak, E do¤rusuna

göre önemli derecede retrüzyon göstermifltir.

Ancak PMV- A’ ve PMV-Ls ölçümlerinde

önemli bir de¤iflikli¤e rastlanmam›flt›r.

Alt dudak uzunlu¤unda (St-B’; p<0.001)

önemli bir art›fl bulunmufltur. Fakat alt dudak

kal›nl›¤›nda (B-B’) herhangi bir de¤iflim göz-

l e n m e m i fl t i r. Ayr›ca PMV- B ’ (p<0.01), PMV-

P g ’ (p<0.01), PMV-Li (p<0.01) ve Pg’N’-B’

(p<0.05) ölçümlerinde önemli derecede art›fl-

lar bulunmufltur (Tablo III). 

Aktivatör tedavisine ba¤l› dentoiskeletsel

ve fasiyal profil de¤ifliklikleri ve el-bilek grafi-

leri 16 yafl›ndaki bir bayan hasta için fiekil 3-

A, B, C’de; 17 yafl›ndaki bir erkek hasta için

fiekil 4-A, B, C’de gösterilmifltir.

T A R T I fi M A
Birçok çal›flmada kraniyo fasiyal büyüme-

nin her iki cinste de puberte sonras›nda  de-

vam etti¤i belirtilmifltir  (12,19-24). Foley ve

Mamandras (21), 14-20 yafllar› aras›nda ba-

yanlar›n yüz geliflimini incelemifl ve puberte

sonras› genç eriflkin dönemde alt çenenin da-

ha fazla olmak üzere her iki çenenin de büyü-

me potansiyaline sahip oldu¤unu belirtmifller-

d i r. Love ve ark. (20), erkekler üzerinde yap-

t›klar› bir çal›flmada pubertal büyüme döne-

mindeki kadar olmasa da 16-20 yafllar› ara-

s›nda her iki çenede de istatistiksel olarak

önemli bir büyümenin oldu¤unu göstermifl-

l e r d i r. Ochoa ve Nanda (24), 6-20 yafllar› ara-

rences were found in the majority of the soft-tissue

measurements. The mentolabial angle (Li-B’-Pg’;

p< .001), Merrifield’s Z angle (p< .05) and soft-tis-

sue convexity angle (N’-Prn-Pg’; p< .001) showed

significant increases while Holdaway’s H angle (p<

.01) diminished during activator treatment. Howe-

v e r, no significant change in the nasolabial angle

( L s - A’-Prn) was found. The upper lip exhibited sig-

nificant retrusion according to Ricketts’ esthetic li-

ne. However, there were no significant changes in

the measurements of the PMV- A’ and PMV- L s ,

which indicate the position of the upper lip relative

to PMV plane.

Significant increase in the length of the lower lip

(St-B’; p<0.001) was found. However, the lower lip

thickness (B-B’) did not show any changes. In addi-

tion increases in the measurements PMV- B ’

(p<0.01), PMV- P g ’ (p<0.01), PMV-Li (p<0.01) and

P g ’ N ’ - B ’ (p<0.05) were found (Table III).

The dentoskeletal and facial profile changes du-

ring activator treatment and hand-wrist films are

shown in Figure 4-A, B, C for a 16-year-old female

patient and in Figure 5-A, B, C for a 17-year- o l d

male patient.

D I S C U S S I O N

Several investigations have made it apparent

that craniofacial growth may extend beyond pu-

berty in both males and females (12,19-24).  Foley

and Mamandras (21) examined the facial develop-

ment of the females between the ages of 14 and 20

and emphasized that either jaw has a potential for

growth in post-pubertal early adulthood, mandible

with a higher one. Love et al.(20) indicated in their

Tablo II: Ortalama ve standart

sapma de¤erleri ile

diflselölçümlere ait

efllefltirilmifl t testi sonuçlar›. 

Table II: Means and standard

deviations of the dental

measurements and the results

of paired t-test.
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s›nda SNA aç›s›nda önemli bir de¤iflim olma-

d›¤›n› ancak SNB aç›s›n›n erkeklerde önemli

derecede artt›¤›n› ve bu art›fl›n hayat boyu de-

vam etti¤ini belirtmifllerdir.

Eriflkin hayvanlarda yap›lan baz› deneyler-

de kondiler büyümenin stimüle edilebildi¤i

ve kondiler remodelingin oluflturabildi¤i gös-

terilmifltir (25,26). Bunun yan›nda baz› çal›fl-

malarda da temporamandibuler eklemde çok

az adaptif de¤ifliklik oldu¤u ya da hiç oluflma-

d›¤› ileri sürülmüfltür (27,28). Ruf ve Pancherz

ise (2,29), S›n›f II maloklüzyona sahip genç

eriflkin bireylerin Herbst apareyiyle baflar›l›

bir flekilde tedavi edilebildiklerini belirtmifl-

l e r d i r. Bu çal›flmalar›n sonuçlar› genç eriflkin-

lerde fonksiyonel tedavi yaklafl›mlar›yla kon-

diler büyümenin stimüle edilebildi¤ini ve gle-

noid fossa remodelinginin gerçekleflti¤ini gös-

t e r m e k t e d i r. Bu yüzden bizim çal›flmam›zda,

study on males that there appeared a statistically

significant growth in either jaw between the ages of

16 and 20 though not as much as in the pubertal

growth period. Ochoa and Nanda (24) stated that

there was not a significant change in SNAb e t w e e n

the ages of 6 and 20 but SNB angle increased in

males considerably and this increase went on thro-

ughout life.

In addition, some experiments in adult animals

have disclosed that condylar growth can be stimu-

lated and glenoid fossa be remodeled (25,26) alt-

hough other studies show negligible or no adapti-

ve changes (27,28). Furthermore, in prospective

longitudinal studies, Ruf and Pancherz (2,29) have

shown that young adults with Class II malocclusi-

ons could be treated successfully with the Herbst

appliance, in which the age range was 14 to 18 ye-

ars for females and 16 to 20 years for males. The

findings of these studies indicated that condylar

Tablo III: Ortalama ve

standart sapma de¤erleri ile

yumuflak doku ölçümlerine ait

efllefltirilmifl t testi sonuçlar› 

Table III: Means and standard

deviations the soft-tissue

measurements and the results

of paired t-test.

           

    
               

            

                

             

         

           

            
                
      
            

    
           

           
         

                   

                                            

                                              

                                                 

                                            

                                               

                                               

                      

                                              

                                               

                                       

                                      

                                    

                                        

                                         

                                           

                                     

                                     

                                        

                                  

                                    

                                                                         



Turkish Journal of Orthodontics 2006;19:21-34
29

Genç Eriflkinlerde Aktivatör Tedavisinin Etkileri
Effect of Activator Treatment on Young Adults

iskeletsel S›n›f II maloklüzyona sahip genç

eriflkin bireylerde aktivatör tedavisinin dento-

iskeletsel yap›lar ve fasiyal profil üzerine olan

etkileri incelenmifltir.

Ruf ve Pancherz (5) s›n›r iskeletsel S›n›f II

maloklüzyona sahip eriflkin bireylerde,

Herbst tedavisinin ortognatik cerrahiye alter-

natif olabilece¤ini savunmufllard›r. Buna ek

olarak Pancherz (3) kar›fl›k difllenme döne-

minde hareketli fonksiyonel apareylerin ter-

cih edilebilece¤ini; daimi dentisyondaki ado-

lesanlarda, postadölesanlarda ve genç erifl-

kinlerde ise Herbst apareyinin kullan›lmas›

gerekti¤ini öne sürmüfltür. Ancak, genç erifl-

kin bireylerde aktivatör tedavisinin ortopedik

etkileri detayl› olarak incelenmemifltir.

Hareketli fonksiyonel apareyler kondiler

yap›lar üzerinde aral›kl› kuvvetler oluflturur-

ken sabit fonksiyonel ayg›tlar sürekli kuvvet-

ler oluflturmaktad›r. (26-30). Herbst tedavisiy-

le kondilde meydana gelen sürekli bask› kon-

diler büyümede azalma, temporomandibular

growth can be stimulated and glenoid fossa be re-

modeled in young adult male and female patients

with functional treatment approaches. In the pre-

sent study, therefore, the effects of activator therapy

on the dentoskeletal structures and facial profile in

young adult male and female patients with skeletal

Class II malocclusions caused by mandibular ret-

rognathizm were investigated.

Ruf and Pancherz (5) concluded that Herbst tre-

atment can be considered an alternative to orthog-

natic surgery in borderline adult skeletal Class II

malocclusions. In addition, Pancherz (3) stated that

in children (especially in the early mixed dentition)

and adolescents (in the late mixed dentition), remo-

vable functional appliances are to be preferred,

whereas in adolescents (in the permanent dentiti-

on), postadolescents and young adults, the Herbst

appliance should be used. However, in the larg e

sample including the young adult subjects, the ort-

hopedic effects of the activator therapy on the cra-

niofacial structures and temporomandibular joint

were not investigated in detail.

fiekil 3: a, Tedavi öncesi

lateral film, b, Tedavi sonras›

lateral film, c, Aktivatörle

tedavi edilen 16 yafl›ndaki

bayan hastan›n el-bilek filmi

Figure 3: a, pre-treatment

lateral head film, b, post-

treatment lateral head film, c,

hand-wrist film of 16-year-old

female subject treated with

activator.

a

c

b
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düzensizlikler ve osteoartritik de¤iflimlerle

iliflkilendirilmifltir (31,32). Buna ek olarak,

Herbst apareyi mandibular lateral hareketle-

rin k›s›tlanmas› ve çi¤neme fonksiyonlar›nda

olumsuz etki, yeterli oral hijyenin sa¤lanama-

mas› gibi dezavantajlara sahiptir. Bu yüzden,

e¤er S›n›f II maloklüzyona sahip genç eriflkin

bireylerde istenilen de¤ifliklikler aktivatörle

elde edilebilirse, aktivatör tedavisi konvansi-

yonel eriflkin S›n›f II tedavisine ve Herbst te-

davisine s›n›r S›n›f II vakalarda bir alternatif

o l a b i l i r.

‹skeletsel De¤iflimlerin De¤erlendirilmesi
Bu çal›flman›n verileri aktivatör tedavisi so-

nucunda iskeletsel yap›larda önemli de¤iflim-

lerin meydana geldi¤ini göstermektedir. A N B

aç›s›, Wits ve overjet ölçümlerindeki azalma-

larla da belirlendi¤i gibi çeneleraras› iskelet-

sel iliflki normallefltirilmifltir. Aktivatör tedavi-

siyle üst çeneden destek al›narak maksillan›n

puberte sonras› sagital büyümesi (20-22) k›s-

men s›n›rland›r›l›rken, mandibula anlaml› de-

In contrast to removable functional appliances,

fixed functional appliances (eg, Herbst) maintain a

continuous alteration in condylar relationships (26-

30). The continuous compression of the condyle

due to Herbst treatment has been associated with

reduced condylar growth, temporomandibular di-

sorders, and osteoarthritic changes (31,32). Further-

more, the Herbst appliance, despite its present po-

p u l a r i t y, has several disadvantages, including the

restriction lateral movements of the mandible and

the negative effect on chewing function because of

its rigidity, difficulties to obtain a sufficient oral hygi-

ene. Therefore, if desired dentoskeletal and soft-tis-

sue changes in young adults with skeletal Class II

malocclusion can be accomplished by activator

appliance, then the activator treatment can be con-

sidered an alternative to conventional adult Class II

and Herbst treatment approaches in the borderline

cases. 

Assessment of Skeletal Changes

The data from this study indicate that there are

statistically significant changes in the skeletal struc-

fiekil 4: a, Tedavi öncesi

lateral film, b, Tedavi sonras›

lateral filmi, c, Aktivatörle

tedavi edilen 17 yafl›ndaki

erkek hastan›n el-bilek filmi.

Figure 4: aA, pre-treatment

lateral head film, b, post-

treatment lateral head film, c,

hand-wrist film of 17-year-old

male subject treated with

activator.

c

b

a
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recede öne hareket etmifltir. Fonksiyonel ay-

g›tlarlarla gerçeklefltirilen tedaviler için bu

beklenilen bir durumdur ve overjetin azalt›l-

mas›nda önemli katk› sa¤lamaktad›r. Mandi-

bulan›n öne hareketi k›smen bu iskeletsel üni-

tenin pozisyonal de¤iflimi ile izah edilirken,

k›smen de genç eriflkinlik döneminde alt çe-

nenin gösterdi¤i s›n›rl› büyüme potansiyeline

(12,19-24) ba¤lanabilir. Eriflkin bireylerde ak-

tivatör tedavisiyle mandibulan›n öne gelmesi-

nin kondiler remodelingden ziyade, glenoid

fossa içinde kondilin pozisyon de¤ifltirmesine

ba¤l› oldu¤u tart›fl›labilir. Ancak çal›flmam›z-

da aktivatör tedavisi sonucunda ramus yük-

sekli¤inde ve efektif mandibuler uzunlukta

önemli derecede art›fllar gözlenmifltir. Bu yüz-

den çeneleraras› iliflkideki düzelme kondiler

remodeling ihtimali göz ard› edilerek sadece

kondilin pozisyon de¤iflikli¤iyle aç›klanamaz.

Aktivatör tedavisinin ortopedik etkileri tar-

t›flmal› bir konudur. Baz› araflt›rmac›lar (33-

35) aktivatör tedavisinin iskeletsel etkilerinin

maksiller büyümenin s›n›rland›r›lmas› oldu-

¤unu savunurlarken, di¤er baz› araflt›rmac›lar

(36-40) bu etkilerinin yan›nda büyümekte

olan bireylerde aktivatör tedavisiyle kondilin

ve glenoid fossan›n remodelinginin stimüle

edilebildi¤ini rapor etmifllerdir. Çal›flmam›z›n

sonuçlar›na göre, hafif ve s›n›r iskeletsel S›n›f

II anomaliye sahip genç eriflkin bireylerde,

aktivatör tedavisine ba¤l› olarak alt çeneyle

iliflkili iskeletsel ölçümlerde önemli de¤iflim-

ler elde edilmifltir. Daha çok boyutsal ölçüm-

lerde meydana gelen art›fllar›n, özellikle de

efektif mandibuler uzunluktaki (Cd-PMV- P g )

art›fl›n tedaviye ba¤l› olarak oluflan kondiler

remodelingle aç›klanabilece¤ini düflünmekte-

y i z .

Çal›flmam›zda, çocuklardaki vertikal fasi-

yal büyümeye aktivatör tedavisinin etkilerini

inceleyen çal›flmalar›n bulgular›yla uyumlu

olarak; ön üst, alt ve total yüz yüksekliklerin-

de önemli derecede art›fl gözlenmifltir

( 3 3 , 3 4 , 3 6 , 3 7 )

Dental De¤iflimlerin ‹ncelenmesi
Birçok yazar (34,35,37,38,41,42) aktivatör

tedavisiyle büyümekte olan bireylerde önem-

li derecede dentoalveoler de¤ifliklikler göz-

l e m l e m i fl l e r d i r. Benzer flekilde çal›flmam›zda

da aktivatörle tedavi edilen genç eriflkin bi-

reylerde belirgin dentoalveoler de¤iflimler bu-

l u n m u fl t u r. 

Üst keser ilerili¤indeki belirgin iyileflme,

tures due to activator therapy. As determined by

significant decreases in the ANB angle, Wits appra-

isal and overjet, there was an overall normalization

in the skeletal jaw relationship of the young adult

Class II subjects at the end of treatment. By taking

the upper jaw as anchorage sagittal growth of ma-

xilla after puberty through activator treatment

(20,22) was partly limited and mandible protruded

c o n s i d e r a b l y. This is a normal result for the treat-

ments with functional appliance and contributes

considerably to the reduction of overjet. Forward

movement of the mandible is partly explicable by

the positional change of this skeletal unit and in

part by the limited growth potential of the mandib-

le in early adulthood (12,19-24).

It might be argued that the measured increases

in mandibular base advancement in young adult

subjects treated with activator could be the result of

condylar position changes within the glenoid fossa

rather than condylar remodeling. However, in the

present study, we found that there were significant

increases in the ramus height and effective mandi-

bular length measurements caused by activator tre-

atment. Therefore, the improvements in the skele-

tal jaw relationship could not be explained by po-

sitional changes of the condyles only, regardless of

the possibility of condylar remodeling. 

The orthopedic effects of the activator treatment

are a topic of controversy. Some investigators (33-

35) stated that the skeletal effects of the activator

therapy were confined to a restriction of maxillary

growth while some others (36-40) reported that be-

side these effects, the remodeling of condyle and

glenoid fossa can be stimulated with activator tre-

atment in growing patients. In our study, significant

changes were found in measurements related with

mandible after activator treatment in young adults

with mild and borderline skeletal class II malocclu-

sion. The significant increases in linear measure-

ments, especially in effective mandibular length

( C d - P M V-Pg), can be explained by condylar remo-

deling appearing due to activator treatment.

Furthermore, in the present study, significant

increases in the anterior upper, lower and total fa-

cial heights were found in agreement with the fin-

dings of the studies that has been assessed the ef-

fects of activator treatment on vertical facial growth

in children. (33,34,36,37).  

Assessment of Dental Changes

Many authors (34,35,37,38,41,42) have obser-

ved significant dentoalveolar changes in growing

patients during activator treatment. Similarly, in the

present study, significant dentoalveolar changes
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maksiller kesicilerin retraksiyonuna ba¤l› ola-

rak gözlenmifltir. Çal›flmam›zda alt keser difl-

ler vestibül yüzeylerinin yar›s›na kadar akri-

likle kaplanmas›na ra¤men, alt kesicilerin ek-

sen e¤iminde belirgin art›fl gözlenmifltir.

Overjet’in düzeltilmesi üst kesicilerin linguale

hareketi ve alt keserlerin protrüzyonuna ilave

olarak, maksiller ve mandibuler ortopedik et-

kinin kombinasyonuyla gerçekleflmifltir. Bun-

lara ek olarak posterior difllerin uzamas› so-

nucunda overbite’›n iyilefltirilmesini sa¤layan

dentoalveoler de¤iflimler gözlenmifltir.

Birçok araflt›rmac› (38,41) fonksiyonel apa-

rey tedavileriyle alt kesicilerin önemli derece-

de eksen e¤iminin artt›¤›n› ve öne do¤ru gel-

di¤ini rapor etmifllerdir. Bizim bulgular›m›zla

uyumlu olarak, Ahlgren ve Laurin (34)  ve

P a n c h e rz (35) alt kesicilerin akrilikle kaplan-

mas›na ra¤men öne do¤ru e¤ildi¤ini bulmufl-

l a r d › r.

Yumuflak Doku De¤iflimlerinin ‹ncelenme -
s i

Aktivatör tedavisiyle hastalar›n retrognatik

mandibulayla karakterize profilleri iyilefltiril-

m i fl t i r. ‹yileflmedeki en belirgin faktör alt çe-

nenin öne gelmesidir. Yumuflak doku fasiyal

konveksitesi belirgin flekilde azalm›flt›r. Fasi-

yal konveksitedeki azalma büyük ölçüde yu-

muflak doku pogonionunun öne do¤ru hare-

ketinin sonucudur. Bu bulgular yumuflak do-

ku pogonionunun öne gelmesiyle konveksite-

de azalma oldu¤unu rapor eden Cozza ve ar-

kadafllar› (42) ve Forsberg ve Odenrick’in (43)

bulgular›yla uyumludur.

Üst dudak hafif bir retrüzyon gösterirken,

alt dudakta belirgin bir anterior hareket ve

mentolabial aç›da belirgin bir art›fl izlenmifltir.

S›n›f II divizyon 1 maloklüzyona sahip birey-

lerde alt dudak üst duda¤›n arkas›nda veya al-

t › n d a d › r. Bu durum derin bir mentolabial sul-

kusla ve azalm›fl mentolabial aç›yla sonuçla-

n › r. Aktivatör tedavisinin en önemli etkilerin-

den biri alt dudak devriklili¤inin düzeltilmesi-

d i r. Çal›flmam›zda, mentolabial aç›da ve alt

dudak devriklili¤inin düzeltilmesine ba¤l›

olarak da alt dudak uzunlu¤unda belirgin ar-

t›fl bulunmufltur. Ancak alt dudak kal›nl›¤›nda

de¤ifliklik gözlenmemifltir.

S O N U Ç L A R
Sonuçlar mandibular retrognatizmden kay-

naklanan iskeletsel S›n›f II maloklüzyona sa-

hip genç eriflkin bireylerde aktivatör apareyi-

were found in the young adult patients treated with

activator appliance. 

A significant improvement in the upper incisor

prominence was observed due to retroclination of

the maxillary incisors with activator therapy. The

mandibular incisors exhibited significant proclina-

tion in spite of incisal capping used in the design of

the activator in the present study. The overjet was

corrected due to a combined maxillary and man-

dibular orthopedic effect in addition to lingual mo-

vement of the upper incisors and protrusion of the

mandibular incisors. In addition, as a result of pos-

terior dental extrusion, dentoalveolar changes we-

re observed which improved the overbite.

Many investigators (38,41)  have reported that

the mandibular incisors procline or advance signi-

ficantly during functional appliance therapy. A h l g-

ren and Laurin (34) and Pancherz (35) have found

that the mandibular incisors procline in spite of in-

cisal capping. This finding is in agreement with the

result of the present study.

Assessment of Facial Profile Changes

The activator therapy improved the patient’s

profile characterized by retrognathic mandible.

The main factor in the improvement was man-

dibular advancement. The soft-tissue facial con-

vexity showed a significant decrease. Decrease in

facial convexity was, to a great extent, the result of

anterior movement of the soft-tissue pogonion. This

finding is in agreement with the findings of Cozza

et al. (42), Forsberg and Odenrick (43) who repor-

ted a significant decrease in the convexity of the

facial profile due to the increase in the advan-

cement of the soft-tissue pogonion.

The upper lip showed slight retrusion. On the

other hand, the lower lip exhibited a significant an-

terior movement and a significant increase in the

mentolabial angle was found. In patients with Class

II division 1 malocclusion, the lower lip is often dis-

torted either behind or under the upper incisors.

This situation resulted in a deep labiomental sulcus

and a decreased labiomental angle. One of the

major effects of activator therapy was the uncurling

of the lower lip. Uncurling of the lower lip led to

significant increases in the labiomental angle and

length of the lower lip. However, the lower lip

thickness did not show any changes.

C O N C L U S I O N S

The results indicated that the activator applian-

ce is effective in the treatment of the young adult

subjects with skeletal Class II malocclusion caused

by mandibular retrognathism. This treatment
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nin etkili oldu¤unu göstermifltir. Bu yüzden

bu tedavi modelinin hafif ve/veya s›n›r vaka-

larda di¤er konvansiyonel tedavi metodlar›na

ve sabit fonksiyonel apareylere (Herbst) alter-

natif olabilece¤i söylenebilir.

Çal›flman›n verileri tedavi sonuçlar›n›n is-

keletsel ve diflsel de¤iflimlerin kombinasyonu

oldu¤unu ve yumuflak doku yüz profilinin iyi-

lefltirildi¤ini göstermektedir. Düzelmede den-

toalveoler etkilerin önemli rol oynad›¤› göz-

l e n m e k t e d i r. Ancak, aktivatör tedavisiyle alt

çenenin öne al›nmas›na ba¤l› olarak çenele-

raras› iskeletsel iliflkide normalleflme gerçek-

l e fl m i fl t i r. 

Aktivatörle tedavi edilmifl genç eriflkin bi-

reylerde kondil-glenoid fossa iliflkisinde mey-

dana gelen de¤iflimler üzerine yap›lacak olan

araflt›rmalar iskeletsel S›n›f II maloklüzyonun

düzeltilmesinden sorumlu remodeling prose-

siyle ilgili ilave bilgi sa¤layacakt›r. 

Sonuç olarak, tedavi planlamas› yaparken

puberte sonras› dönemdeki s›n›rl› büyüme

potansiyelinin dikkate al›nmas› faydal›

o l a c a k t › r. Ancak bu hususta daha detayl› bilgi

elde edebilmek için daha büyük bir örnek

grubunda ve temporomandibuler ekleme ait

daha detayl› kay›tlar› da içeren uzun dönem

çal›flmalar›n yap›lmas›na ihtiyaç vard›r.

modality could be an alternative to other conven-

tional methods and fixed functional appliances

(Herbst) in mild and/or borderline skeletal Class II

c a s e s .

The data from this study showed that therapy

promoted a combination of skeletal and dental

changes and improved the soft-tissue facial profile.

Dentoalveolar effects seemed to play an important

role in this correction. However, there was an

overall normalization in the skeletal jaw relations-

hip due to mandibular advancement caused by ac-

tivator therapy. Further investigations on changes

occurring in the condylar-glenoid fossa relationship

in young adult subjects treated with activator might

provide information concerning the remodeling

processes responsible for the correction of skeletal

Class II malocclusions resulting from mandibular

d e f i c i e n c y. 

F i n a l l y, during treatment planning it would be

useful to consider the growth potential after

p u b e r t y. However, in order to have more knowled-

ge, a larger sample group and long-term follow up

of the subjects including TMJ records are required.
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