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ÖÖZZEETT

AAmmaaçç:: Bu çal›flman›n amac›, aktivatör
apareyi ile bafllay›p edgewise apareyi ile
devam eden tedaviden 8 y›l sonra mey--
dana gelen dentoiskeletsel de¤ifliklikleri
de¤erlendirmektir. BBiirreeyylleerr vvee YYöönntteemm::
Çal›flma, iskeletsel S›n›f II ve dental S›n›f
II molar iliflkiye sahip 18 çocu¤u (10 er--
kek ve 8 k›z, yafllar› ortalamas› 12,2 ± 1,4
y›l) kapsamaktad›r. Çocuklar›n tedavi ön--
cesinde (T1), ANB aç›lar› 4°’den ve over--
jetleri 7 mm‘den büyüktü. Standardize
edilmifl lateral sefalogramlar sentrik ok--
lüzyonda tedavi bafl›nda, aktivatör teda--
visi sonunda, sabit aparey tedavisi sonra--
s›nda ve sabit apareyler ç›kart›ld›ktan 6,2
y›l sonra al›nm›flt›r. On aç›sal ve 9 çizgi--
sel sefalometrik ölçüm belirlenmifltir. Te--
davi de¤iflikliklerini incelemek için efllefl--
tirilmifl t-testi kullan›lm›flt›r. BBuullgguullaarr:: Ak--
tif tedavi periyodu (T3) sonras›nda iske--
letsel iliflki düzeldi ve maksiller ve man--
dibular uzunluklar (Co-A ve Co-Gn) ve
SNB’de önemli (p=0,000) art›fl gözlen--
mifltir. Üst keserler önemli derecede
(p=0.023) dikleflti ve retrüze (U1-NA) ol--
du. IMPA ve mandibular düzlem aç›s›
(Go-Gn-SN) sabit kal›rken, SNA ve ANB
aç›lar› önemli derecede (s›ras›yla,
p=0,012, p=0,000) azalm›flt›r. SNA ve A-
N?FH’de ölçüm de¤erlerinin çok az bafl--
lang›ç haline dönmesi d›fl›nda, T4’deki
de¤ifliklikler T3 sonundaki ile uyumlu ol--
du¤u belirlenmifltir. SSoonnuuçç:: Sabit edgewise
apareyleri ile devam eden aktivatör apa--
rey tedavisi ile elde edilen anteroposterior
dentoiskeletsel de¤iflikliklerin 6,2 y›l bo--
yunca sabit kald›¤› gösterilmifltir. (Türk Or--
todonti Dergisi 2010;23:256-267)
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SSUUMMMMAARRYY

AAiimm:: The aim of the study was to inves--
tigate the stability of dentoskeletal changes
8 years after treatment with the activator
appliance, followed by an edgewise appli--
ance. SSuubbjjeeccttss aanndd MMeetthhooddss:: The study
comprised 18 children (10 boys and 8 girls
at 12.2±1.4 years of age) with a skeletal
Class II pattern and a Class II molar relati--
onship. Pre-treatment (T1) their ANB angles
were greater than 4 degrees and overjets
greater than 7 mm. Standardized lateral
cephalograms were taken in centric occlu--
sion at the start of treatment (T1), at the end
of activator treatment (T2), at the end of fi--
xed appliance therapy (T3) and 6.2 years af--
ter the removal of the fixed appliances (T4).
Ten angular and nine linear cephalometric
measurements were determined. A paired-
sample t-test was used to evaluate the treat--
ment changes. RReessuullttss:: At the end of active
treatment period (T3) the skeletal relations--
hip was improved and there were signifi--
cant (p=0.000) increases in maxillary and
mandibular length (Co-A and Co-Gn) and
SNB. The upper incisors were significantly
(p=0.023) uprighted and retruded (U1-NA).
SNA and ANB angles were significantly
(p=0.012, p=0.000 respectively) decreased
whereas IMPA and mandibular plane angle
(Go-Gn-SN) remained stable. At (T4) the
changes were generally in agreement with
those T3 at except for a slight return to the
original values for SNA and A to N -| FH
(mm) measurements. CCoonncclluussiioonn:: The ante--
roposterior dentoskeletal changes obtained
with the activator appliance followed by fi--
xed edgewise appliances were demonstra--
ted to be stable over 6.2 years. (Turkish J
Orthod 2010;23:256-267)

KKeeyy WWoorrddss: Class II, activator, Class II
mechanics, long-term.
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GG‹‹RR‹‹fifi
S›n›f II düzeltiminin alternatifleri, üst çene

gelifliminin durdurulmas› veya yeniden yön--
lendirilmesi, alt dentisyonun mesial hareketi
veya üst ark›n distal hareketi, mandibular bü--
yümenin yönlendirilmesi veya art›r›lmas›,
glenoid fossan›n relokasyonudur. En s›k kul--
lan›lan mekanikler, a¤›z d›fl› kuvvetler (1-7),
fonksiyonel apareyler (5-14), Herbst aparey--
leri (15-17) ve S›n›f II elastiklerdir (18,19).

Fonksiyonel apareylerin her tipi S›n›f II bö--
lüm 1 maloklüzyonuna sahip aktif büyüme
periyodundaki hastalarda etkilidir. ‹skeletsel
S›n›f II div1 maloklüzyonun aktivatör ile ya--
p›lan dentofasiyal ortopedik tedavisinin te--
mel amaçlar› dental ark iliflkisini düzeltmek,
olumlu mandibular büyüme de¤iflikliklerini
art›rarak hastalar›n yüz profilini iyilefltirmek--
tir (20) S›n›f II maloklüzyon tedavisiyle pek
çok önemli fayda sa¤lan›r: Bunlar; genifl
overjet nedeniyle üst keserlerde oluflabilecek
travman›n önlenmesi, disfonksiyon geliflimi--
nin engellenmesi, çocuklar›n hayatlar›n›n fle--
killendi¤i önemli bir dönemde onlara psiko--
lojik destek sa¤lanmas›, tedavinin adölesan
aflamas› için iyilefltirilmifl sonuçlard›r (21,22).
Pek çok araflt›rmac› aktivatörün dentoalveo--
lar bölgeyi etkiledi¤ini göstermifltir (23-25).

McNamara (26) adölesan dönem öncesin--
deki S›n›f II malokluzyonda en s›k karfl›lafl›lan
iskeletsel problemin mandibular gerilik oldu--
¤unu iddia etmifltir. Bu da gösterir ki; apare--
yin alt çene büyümesini önemli derecede ar--
t›rmas› ortodontistlerin tedavi seçeneklerinin
önemli bir parças›n› oluflturacakt›r. Hayvan--
lar üzerinde yap›lan çal›flmalar göstermekte--
dir ki; alt çeneyi önde konumland›ran apa--
reyler, özellikle kondilin remodellingini art›--
rarak alt çene büyümesini önemli derecede
art›rabilir (27-30). 

Bununla birlikte, e¤er bu de¤ifliklikler sabit
kal›rsa o zaman memnun edici olur. Bununla
birlikte, longitudinal çal›flmalar aktif tedavi
dönemi s›ras›nda elde edilen de¤ifliklikler te--
davi sonras› dönemde bafllang›ç maloklüzyo--
nuna dönme e¤iliminde oldu¤unu göster--
mektedir. (31,32) Dolay›s›yla, dentoiskeletsel
iliflki mutlaka sabit kalmaz, fasiyal büyüme
s›ras›nda kendili¤inden de¤iflebilir. (31)

Stabilite baflar›l› bir ortodontik tedavinin
temel anahtar›d›r fakat fonksiyonel apareyle--
rin etkisinin kal›c›l›¤› üzerinde olan uzun dö--
nem çal›flmalar nadirdir. Dolay›s›yla bu çal›fl--

IINNTTRROODDUUCCTTIIOONN
Alternatives for Class II correction include

combinations of restriction or redirection of
maxillary growth, distal movement of maxil--
lary or mesial movement of the mandibular
dentition, enhancement or redirection of
mandibular growth, and relocation of the gle--
noid fossa. Commonly used mechanics inc--
lude extraoral forces (1-7) functional applian--
ces, (5-14) Herbst appliances, (15-17) and
Class II elastics. (18,19)

Any type of functional appliance is effec--
tive in actively growing patients with Class II
division 1 malocclusions. The principal aims
of dentofacial orthopedic treatment of skele--
tal Class II division 1 malocclusions with an
activator are to correct the dental arch relati--
onship and to improve the patients’ facial
profile by promoting favorable mandibular
growth changes. (20) Several important bene--
fits have been attributed to the treatment of
Class II malocclusions: prevention of trauma
to maxillary incisors associated with a large
overjet, interception of the development of
dysfunction, psychosocial advantages for the
child during an important formative period of
life, and improved prognosis for the adoles--
cent phase of treatment. (21,22) Numerous
researchers have shown that the activator inf--
luences the dentoalveolar region. (23-25)

McNamara (26) claimed that the most fre--
quent skeletal problem in Class II malocclusi--
ons in pre-adolescents was mandibular ret--
rognathia. This would suggest that an appli--
ance with the demonstrated ability to stimu--
late significant mandibular growth would be
an important part of the clinician's armamen--
tarium. Animal studies have shown that app--
liances which position the mandible anteri--
orly can stimulate significant mandibular
growth, primarily by enhanced remodelling
response at the condyle. (27-30)

These changes, however, can only be con--
sidered satisfactory if they remain stable. Lon--
gitudinal studies have demonstrated that
changes obtained during the active treatment
period tend to relapse toward the initial ma--
locclusion in the following post-treatment ye--
ars. (31,32) The dentoskeletal relationship do--
es not necessarily remain constant and spon--
taneously changes during facial growth. (31)

Literature on the stability of the effects of
functional appliances alone is scarce. There--
fore, because stability is known to be the fun--
damental key to successful a orthodontic tre--
atment, this study investigated the stability of
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man›n amac› aktivatör tedavisi sonras›nda sa--
bit mekaniklerle tedavi edilen bireylerin 8
y›ll›k dentoiskeletsel de¤iflikliklerin kal›c›l›¤›--
n› araflt›rmakt›r.

BBIIRREEYYLLEERR VVEE YYÖÖNNTTEEMM

SS››nn››ff IIII hhaassttaallaarr››nn mmoorrffoolloojjiissii
Çal›flma iskeletsel S›n›f II maloklüzyonlu 18

çocu¤u kapsamaktad›r. On erkek ve 8 k›z has--
ta Selçuk Üniversitesi Diflhekimli¤i Fakültesi
Ortodonti Anabilim Dal›’nda tedavi edilmifltir.
Bütün hastalarda tedavi öncesinde 4 dere--
ce’den büyük ANB aç›s›, 7 mm’den büyük
overjet, alt çene gerili¤i ve S›n›f II molar iliflki--
si mevcuttu. Seçilen hastalar›n yafllar› 10,1-
14,1 y›l (12,2 ± 1,4 y›l) aras›ndayd›. Bütün
hastalar aktivatör ile tedavi edildikten sonra te--
daviye sabit apareyler ile devam edilmifltir.

FFoonnkkssiiyyoonneell aappaarreeyy tteeddaavviissii
Birinci aflama tedavi bireylerin pubertal

büyüme at›l›m› s›ras›nda yap›ld›. Aktivatör
apareyi, üzerinde üst santral keserlerin insi--
zal üçlüsüne pasif temas eden bir üst labial
ark (0,8 mm) bulunduran maksiller blok akri--
lik içermektedir. Akrilik flapka alt keserlerin
labial tipingini önlemek için bu difllerin insi--
zal üçlüsünü örtmektedir. Akrilik, stabilite ve
ankraj sa¤lamak için alt lingual sulkusa do¤--
ru uzat›lm›flt›r. Kapan›fl, alt çene 4-5 mm öne
getirilerek ve az›lar bölgesinde interoklüzal
aral›k 2-3 mm olacak flekilde al›nm›flt›r. Az›--
lar bölgesindeki interoklüzal akrilik sagittal
çene iliflkisi düzeltilene kadar kald›r›lmam›fl--
t›r. Son aflamada alt az›lar›n istenen oklüzal
hareketine göre afl›nd›r›lm›flt›r. Hastalara apa--
reyin 12 ay boyunca günde 18 saat kullan›l--
mas› tavsiye edilmifl fakat hasta uyumunun
ölçülmesi için özel bir çal›flma yap›lmam›flt›r.
Bu dönemi takiben aparey 6 ay boyunca sa--
dece geceleri kulland›r›lm›flt›r.

SSaabbiitt aappaarreeyy tteeddaavviissii
Fonksiyonel okluzyon sa¤lamak için akti--

vatör tedavisi sonras›nda sabit ortodontik te--
daviye geçilmifltir. Ortalama sabit tedavi sü--
resi 17,6 ayd›r. Bu dönemde S›n›f II elastik
kullan›lmam›flt›r.

PPeekkiiflflttiirrmmee vvee ttaakkiipp ddöönneemmii
Tedavi sonunda alt-üst Hawley pla¤› ilk 8

ay boyunca tüm gün, sonraki 8 ay boyunca

dentoskeletal changes 8 years after treatment
with the activator, followed by the edgewise
appliance.

SSUUBBJJEECCTTSS aanndd MMEETTHHOODDSS

MMoorrpphhoollooggyy ooff tthhee CCllaassss IIII PPaattiieennttss
The study comprised 18 children with skele--
tal Class II malocclusions. Ten male and 8 fe--
male patients treated at the Orthodontic De--
partment of Selçuk University, Konya and
were available 6.2 years after the end of fixed
appliance therapy. All patients presented an
ANB angle greater than 4 degrees, an overjet
greater than 7 mm, mandibular retrognathia
and a Class II molar relationship before the
treatment. All were Caucasians and their ages
ranged from 10.1 to 14.1 years (12.2 ± 1.4
years). The patients were treated exclusively
with an activator appliance, then, treatment
was continued with fixed appliance.

11sstt PPhhaassee TTrreeaattmmeenntt wwiitthh FFuunnccttiioonnaall 
AApppplliiaannccee TThheerraappyy
This first phase was conducted during the

pubertal growth spurt of the subjects. The ac--
tivator appliance consisted of a maxillary
block acrylic with an upper labial wire (0.8
mm) passively contacting the incisal third of
the upper central incisors. Acrylic capping
covered the incisal third of the mandibular
incisors in an attempt to avoid labial tipping
of these teeth. The acrylic extended down to
the lower lingual sulcus to provide stability
and anchorage. The construction bite was ta--
ken with the mandible protruded 4-5 mm
and with an interocclusal distance of 2-3 mm
in the molar region. The appliance and the
construction bite were renewed when neces--
sary. The interocclusal acrylic in the molar
area was not trimmed until improvement of
the sagittal jaw relationship was achieved. At
the final stage, it was trimmed selectively, ac--
cording to the desired occlusal movements of
the lower molars. The patients were advised
to wear the appliance 18 hours a day for 12
months, but no active effort was made to me--
asure co-operation. After this, the appliance
was worn only at nights for 6 months.

22nndd PPhhaassee TTrreeaattmmeenntt wwiitthh FFiixxeedd 
AApppplliiaannccee
Individual tooth movements are difficult

with functional appliances. Therefore, during
the second phase, fixed appliances were
used to achieve bodily and aligned to obtain
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sadece geceleri kulland›r›lm›flt›r. Ortalama
takip süresi 6,2 y›ld›r.

KKaayy››ttllaarr
Her hastadan sentrik oklüzyonda standar--

dize edilmifl lateral sefalogramlar tedavi ba--
fl›nda (T1), fonksiyonel aparey tedavisi so--
nunda (T2), sabit aparey tedavisi sonunda
(T3) ve sabit apareyler ç›kar›ld›ktan 6,2 y›l
sonra (T4) al›nm›flt›r. Bütün radyograflar JOE
program›nda (Rocky Mountain Orthodontics
JOE Version -5.0, Denver, Colorado, ABD) ile
çizilmifltir. On aç›sal ve 9 çizgisel sefalomet--
rik ölçüm de¤erlendirilmifltir. (fiekil 1 ve 2).

‹‹ssttaattiissttiikksseell AAnnaalliizz
Bütün istatistiksel analizler SPSS paket

program› (Windows 98 için SPSS, 10.0 versi--
yonu; SPSS Inc.,Chicago, Illinois, ABD) kulla--
n›larak yap›lm›flt›r. Her de¤iflken için aritme--
tik ortalama ve standart sapma (SD) hesap--
lanm›flt›r. Tedavi de¤ifliklikleri efllefltirilmifl t-
testi kullan›larak de¤erlendirilmifltir. Erkek ve
bayan hastalar aras›nda cinsiyet ayr›m› birey
say›s›n›n s›n›rl› olmas›ndan dolay› yap›lma--

a functional occlusion. The mean fixed app--
liance duration was 17.6 months. No Class II
elastics were used.

RReetteennttiioonn aanndd FFoollllooww--uupp
At the end of treatment, upper and lower

Hawley plates were worn full-time during the
first eight months and at a night for the sub--
sequent eight months. The mean follow-up
period was 6.2 years.

MMeetthhooddss
Standardized lateral cephalograms were

taken of each patient in centric occlusion at
the start of treatment (T1), at the end of func--
tional appliance therapy (T2), at the end of fi--
xed appliance therapy (T3) and 6.2 years af--
ter the removal of fixed appliances (T4). All
radiographs were traced, digitized, and eva--
luated with the JOE software (Rocky Mounta--
in Orthodontics JOE Version -5.0, Denver,
Colorado USA). Ten angular and nine linear
cephalometric measurements were determi--
ned (Figures 1 and 2). 

SSttaattiissttiiccaall aannaallyyssiiss
All statistical analyses were performed
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fifieekkiill 11.. Aç›sal ve do€rusal

ölçümler; 1.SNA (o), 4.SNB

(o), 7.ANB (o), 8.GO-GN-SN

(o), 9.SN-PP (o), 10.U1-PP (o),

11.U1 - NA (o), 12.IMPA(o),

13.L1-NB(o), 14.Interincisor

Angle(o), 15.Overjet (mm),

16.Overbite (mm)

FFiigguurree 11.. Angular and linear

measurements; 1.SNA (o),

4.SNB (o), 7.ANB (o), 

8.GO-GN-SN (o), 9.SN-PP (o),

10.U1-PP (o), 11.U1 - NA (o),

12.IMPA(o), 13.L1-NB(o),

14.Interincisor Angle(o),

15.Overjet (mm), 

16.Overbite (mm)
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m›flt›r. Birinci ölçümden 2 hafta sonra rastge--
le 20 radyograf seçilmifl ve ayn› araflt›rmac›
taraf›ndan yeniden çizilmifl ve metot hatas›
belirlenmifltir. Radyograflar›n 1. ve 2. ölçüm--
leri aras›ndaki fark önemsiz olarak bulun--
mufltur. Ayn› ölçümlere uygulanan korelas--
yon analizi en yüksek de¤eri 0,99 ile overbi--
te için, en küçük de¤eri ise 0,93 ile FH-MP
için göstermifltir.

BBUULLGGUULLAARR
‹skeletsel ve dental ölçümlerin bilgileri

Tablo 1 de özetlenmifltir.

11..vvee 22.. FFaazz tteeddaavvii ss››rraass››nnddaakkii ddee¤¤iiflfliimmlleerr::
((TT11--TT22))

Aktif tedavi periyodu sonunda iskeletsel
iliflkiler düzeltilmifltir. Maksiller ve mandibu--
lar boyutta (Co-A ve Co-Gn), benzer boyutta
SNB de, önemli art›fllar vard›r. Üst keserler
anlaml› flekilde diklefltirilip retrüze edilmifltir.
(U1-NA). SNA ve ANB aç›lar› önemli düzey--
de azalm›flt›r. Bununla birlikte ilginç bir flekil--
de IMPA önemli flekilde de¤iflmemifltir. Verti--

using the SPSS software package (SPSS for
Windows 98, version 10.0; SPSS Inc., Chica--
go, Illinois, USA). For each variable, the
arithmetic mean and standard deviation (SD)
were calculated. A paired-sample t-test was
used to evaluate the treatment changes bet--
ween different time points. No gender dis--
tinction was made between the male and fe--
male patients because of the limited number
of subjects and the data was pooled.

Two weeks after the first measurements,
20 radiographs were selected at random and
retraced and redigitized by the same exami--
ner, and a paired-sample t-test was applied.
The difference between the first and second
measurements of the radiographs was insig--
nificant. Correlation analysis applied to the
same measurements showed the highest va--
lue (0.99) for overbite, and the lowest (0.93)
for FH-MP. 

RREESSUULLTTSS
The data from skeletal and dental measu--

rements are summarized in Table 1.

CChhaannggeess dduurriinngg 11sstt aanndd 22nndd PPhhaassee 

fifieekkiill 22.. Do€rusal ölçümler;

2.A to N -| FH (mm), 3.Co-A

(mm), 5.Pog N -| FH (mm),

6.Co-Gn (mm),  17. L1 - NB

(mm), 18.U1 - NA  (mm)

FFiigguurree 22.. Linear

Measurements; 2.A to N -|

FH (mm), 3.Co-A (mm), 5.Pog

N -| FH (mm), 6.Co-Gn

(mm),  17. L1 - NB (mm),

18.U1 - NA  (mm)
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TTaabblloo 11.. Tedavi öncesi (T1),

aktivatör-HG kombinasyonu

sonras› (T2), edgewise

tedavisi sonras› (T3) ve alt› y›l

retansiyon sonras› (T4)

dönemlerinde iskeletsel

ölçümlerin tan›mlay›c›

istatistikleri, ortalama

de€ifliklikler ve anlaml›l›klar›.

TTaabbllee 11:: Descriptive statistics,

mean changes and

significance for skeletal

measurements of activator-

headgear (HG) combination

pre-treatment (T1), after

activator-HG combination

(T2), after edgewise treatment

(T3) and after six year

retention period (T4).
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kal büyüme paterninde istatistiksel olarak
önemli art›fllar elde edilmemifltir.

TTaakkiipp ppeerriiyyoodduu ss››rraass››nnddaakkii DDee¤¤iiflfliimmlleerr..
((TT33--TT44))

Genelde üst ve alt çenenin sagittal büyü--
mesi s›ras›yla ortalama 4,1 mm ve 4,5 mm
olarak gerçekleflmifltir. ANB’de istatistiksel
olarak önemli bir de¤iflim olmam›flt›r. Mandi--
bular düzlem aç›s›nda hafif bir azalma ve
overbite’da hafif art›fl vard›r ve her ikisi de
klinik olarak önemlidir.

TToottaall ddee¤¤iiflfliimmlleerr ((TT11--TT44))::
Tedavi öncesinden takip periyodunun so--

nuna kadar maksilla ve mandibula önemli
miktarda büyümüfltür. ANB’deki 2,2 derece--
lik azalmada önemlidir. Büyüme yönündeki,
palatal düzlem inklinasyonundaki ve overbi--
te’daki de¤iflimler istatistiksel olarak önemli
de¤ildir.

TTAARRTTIIfifiMMAA
S›n›f II bölüm 1 malokluzyonlu hastalarda--

ki iskeletsel ve dental de¤iflimleri belirlemek
için birçok uzun dönem çal›flmalar› yap›lm›fl--
t›r. Birçok araflt›r›c› S›n›f II bölüm 1 maloklüz--
yonlarda uzun dönem tedavi ve tedavi sonra--
s› de¤iflimleri bildirmifllerdir. Fakat bu çal›fl--
malar ço¤u kez sadece fonksiyonel apareyle
tedavi edilen bir grup hasta üzerinde gerçek--
lefltirilmemifltir. (33-35)

Uzun dönem takip, dahil edilen vakalar
için, örnek boyutunu azaltan önemli bir kri--
terdir. Bundan dolay› bu çal›flmaya için sabit
apareylerin ç›kar›lmas›n›n üzerinden 8 y›l
geçmifl olan 18 hasta dahil edilebilmifltir.
K›z ve erkek hastalar aras›nda vakalar›n s›--
n›rl› say›s›ndan dolay› cinsiyet ayr›m› yap›l--
mam›flt›r. Bu miktar›n güvenilir sonuç sa¤la--
mak için yeterli oldu¤u düflünülebilir çünkü
benzer çal›flmalar da örnekler benzer boyut--
lardad›r (36-39).

De Vincenzo (32) fonksiyonel aparey faz›
sonras› bafllang›ç edgewise tedavi s›ras›nda
mandibular büyüme oran›n›n; yafl, cinsiyet
ve bafllang›ç SNGoGn aç›lar› uyumlu 47
kontrole k›yasla, önemli flekilde azald›¤›n›
bildirmifltir. Di¤er taraftan Mills ve Mc Cul--
loch (39) tedavi sonras›nda mandibular bü--
yüme oran›nda hafif azalma olmas›na ra¤--
men mandibular boyutta Twin Block apareyi
ile tedavinin aktif faz›nda elde edilmifl önem--

TTrreeaattmmeenntt ((TT11--TT33))
At the end of the active treatment period

the skeletal relationship was improved and
there were significant increases in maxillary
and mandibular length (Co-A and Co-Gn),
which were similar in extent, and SNB. The
upper incisors were significantly uprighted
and retruded (U1-NA). SNA and ANB angles
were significantly decreased, whereas inte--
restingly, the IMPA did not change signifi--
cantly. No statistically significant increases
were observed in the vertical growth pattern
i.e. Go-Gn-SN.

CChhaannggeess dduurriinngg FFoollllooww--uupp PPeerriioodd ((TT33--TT44))
In general, sagittal growth of the upper

and lower jaw continued with an average of
4.1 mm and 4.5 mm respectively. No statisti--
cally significant change in ANB angle was
observed. There was a slightly decrease in
the mandibular plane angle and a slight in--
crease in overbite, both of which were clini--
cally significant.

OOvveerraallll CChhaannggeess ((TT11--TT44))
From pre-treatment to the end of follow-

up period both the maxilla and mandible
grew significantly. The decrease of 2.2 degre--
es in the ANB angle was also significant. The
changes in the growth vector, palatal plane
inclination and the overbite were not statisti--
cally significant. 

DDIISSCCUUSSSSIIOONN
The longitudinal investigation was under--

taken to determine the skeletal and dental
changes in patients with a Class II division 1
malocclusion 8 years post-tretention. Many
investigators have reported on the long-term
treatment and post-treatment changes of
Class II division 1 malocclusions, but not of--
ten on a group of patients treated solely with
a functional appliance. (33-35)

The long-term follow-up was one of the
important criteria for the the case to be inclu--
ded, and which reduced sample size. There--
fore, 18 patients were available 8 years after
the removal of fixed appliances for this inves--
tigation. No gender distinction was made
between the male and female patients becau--
se of the limited number of subjects, and the
data were pooled. This number can be consi--
dered sufficient to produce reliable results
because similar studies have also used samp--
les of similar sizes. (36-39)

DeVincenzo (32) reported that during the
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li art›fl›n 3 y›l sonra vakalar daimi difllenme
safhas›na geçti¤inden korundu¤unu bildir--
mifltir. Birçok farkl› apareyler ve tedavi proto--
kolleri kullan›l›yor olsa da fonksiyonel apa--
reylerin uzun dönem etkilerinde ortak bir an--
lay›fla var›lamad›¤› aç›kt›r. Literatürdeki çelifl--
kili baz› sonuçlara ra¤men mevcut sonuçlar
S›n›f II aktivatörle düzeltiminin tedavi biti--
minden 6,2 y›l sonras›nda stabil oldu¤unu
aç›kça göstermektedir. Bu k›smen tedavi ba--
fl›ndaki dikkatli hasta seçimiyle aç›klanabilir.
Bu çal›flmadaki tüm vakalar prokline üst ke--
serler ile birlikte horizontal veya nötral verti--
kal büyüme paterni ama nispeten iyi dizilmifl
alt ve üst arklara sahiptir. Bu özellikler hep
birlikte hastalar› aktivatör tedavisi için hemen
hemen ideal aday yapmaktad›r. Stabiliteye
katk›da bulunan di¤er faktörler aktif retansi--
yon zaman›, tedavi sonras› dönemin uzunlu--
¤u, bafllang›ç S›n›f II maloklüzyonun zorlu¤u
(ANB –Wits) ve bafllang›ç molar iliflkisidir.
Janson ve ark. (40) bu parametreler ile molar
iliflki ve overjet relaps› aras›ndaki korelasyo--
nu gösterememifllerdir ve sonuçlar› S›n›f II
Div. 1 vakalar›n bafllang›ç sefalometrik karak--
terleri ile overjet relaps› aras›nda iliflki bula--
mam›fl olan Fidler ve ark. (41) ile benzerdir.
Molar iliflki ve overjet relaps› ile ilgili önemli
korelasyon gösteren tek bafllang›ç de¤iflkeni,
bafllang›ç overjetidir ve bunlar›n korelasyon
de¤erleri daha önceden bildirildi¤i üzere dü--
flüktür (r=5,52 ve r=5,43) (40-43).

Sabit fonksiyonel apareylerin uzun dö--
nem stabilitesi önceden Wieslander (44),
Pancherz (45) ve Anehus-Pancherz (46) tara--
f›ndan da de¤erlendirilmifltir. Bu yazarlar ak--
tivatörle sa¤lanan en az 2 y›ll›k uzun dönem
retansiyon olmad›kça orijinal büyüme mo--
delinin etkisiyle her iki maksiller ve mandi--
bular dentoalveoler bölgede relaps olaca¤›--
n› bildirmifllerdir.

Tedavi sonras› istenmeyen büyümenin ok--
lüzyon üzerinde az miktarda olumsuz etki
do¤uraca¤› gösterilmifltir. Bu sebeple elde
edilmifl oklüzal iliflki korunmal›d›r. Bununla
birlikte, korelasyonun gösterilememesine
ra¤men, elde edilen stabilitenin muhtemelen
tedavinin sabit aparey faz› s›ras›nda kullan›--
lan aktif retansiyon miktar›na ba¤l› oldu¤u
vurgulanmaktad›r.

Mevcut çal›flmada T1-T4 dönemi boyunca
hem maksilla hem de mandibula sagittal yön--
de büyümeye devam etmifller ancak mandi--

post-functional appliance phase of initial ed--
gewise treatment, the mandibular growth ra--
te was significantly reduced when compared
with 47 controls matched for age, sex, and
initial SN:GoGn angle. They found that the
highly significant increases in mandibular
length were still present 2 years after treat--
ment, diminished but were still significant af--
ter 3 years, but not after 4 years. On the other
hand, Mills and McCulloch (39) reported that
although there was a slight reduction in man--
dibular growth rate after treatment, much of
the significant increase in mandibular length
achieved during the active phase of treatment
with the Twin Block appliance was still pre--
sent 3 years later when the subjects had ma--
tured into the permanent dentition stage. Alt--
hough many different appliances and treat--
ment protocols have been used it is clear that
a common understanding of the long-term ef--
fects of functional appliances has not been
reached. Despite some conflicting results in
the literature, the present results clearly de--
monstrate that Class II correction with an ac--
tivator is a stable 6.2 years after completion
of treatment. This can be partly explained by
the careful patient selection at the beginning
of treatment. All subjects in the present study
demonstrated either a horizontal or a neutral
vertical growth pattern along with flared up--
per incisors but relatively well aligned upper
and lower arches. These characteristics toget--
her make these patients almost ideal candi--
dates for activator treatment. Other factors
that might have contributed to stability are,
active retention time, length of the post-treat--
ment period, initial Class II malocclusion se--
verity (ANB or Wits), and initial molar relati--
onship. However, Janson et al (40) was unab--
le to demonstrate a correlation with these pa--
rameters and molar relationship and overjet
relapse. Their results were also similar to tho--
se of Fidler et al (41) who found no associati--
on between overjet relapse and pre-treatment
cephalometric characteristics in Class II divi--
sion 1 subjects. The only initial variable sho--
wing a significant correlation with molar re--
lationship and overjet relapse was initial
overjet, and the values for these correlations
were low (r=5.52 and r=5.43), as reported
previously. (40,43)

The long-term stability of fixed functional
appliances has been evaluated previously by
Wieslander, (44) Pancherz (45) and Pancherz
and Anehus-Pancherz. (46) Those authors re--
ported a relapse of both the maxillary and
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bulan›n büyümesi tüm zamanlarda maksilla--
dakinden hafifçe daha fazla olarak gerçeklefl--
mifltir. Bu sonuçlar S›n›f II mekaniklerin s›kça
rastlanan etkisiyle maksillan›n ileri büyüme--
sinin önlenmesi nedeniyle fasiyal konveksite--
deki azalmay› içeren önceki çal›flmalar›n
bulgular›yla uyumludur (6,9,15-17) 

‹lginç flekilde, aktivatör apareyinin sözde
posterior rotasyonel etkisine ra¤men, mandi--
bular düzlem aç›s› T1- T4 boyunca stabil kal--
maktad›r. Mandibula özellikle takip periyo--
dunda anterior rotasyon ile büyümesine de--
vam etmektedir. Bununla birlikte aktivatörün
ortopedik etkisi üzerinde baz› tart›flmalar var--
d›r. Baz› yazarlar aktivatörün iskeletsel etkisi--
ni maksiller büyümeyi önlemesine dayand›--
r›rken (8,47,48) di¤erleri aktivatörün kondili
ve sonuç olarak da mandibular büyümeyi sti--
mule etti¤i fikrini benimsemektedirler
(49,50). Aktivatör tedavisinin glenoid fossa
üzerinde de etkisi bildirilmifltir (50). Mc Na--
mara (26) ergenlik öncesinde S›n›f II malok--
lüzyonlardaki en s›k rastlanan problemin
mandibular retrognati oldu¤unu iddia etmek--
tedir, dolay›s›yla, belirgin mandibular büyü--
me stimulasyonu sa¤layacak bir apareyin kli--
nisyenin en önemli tedavi arac› olaca¤› düflü--
nülebilir. Hayvan çal›flmalar›, mandibulay›
anteriorda konumland›ran apareylerin, ilk
olarak kondilde remodelling cevab› gelifltire--
rek, mandibular büyümenin belirgin flekilde
stimule edilebilece¤ini göstermifltir (27-29).

Bununla birlikte tatmin edici bir oklüzal
düzeltim ve stabilizasyon tek bafl›na mandi--
bular büyüme stimulasyonu ile aç›klanamaz.
Çünkü çenelerin büyümesinin aras›ndaki fark
klinik olarak önemli de¤ildir. Bu vakalarda
elde edilen ana dental tedavi etkisi bafllang›ç--
ta öne e¤imli olan maksiller keserlerin diklefl--
mesi ve tedavi sonras›nda sefalometrik norm--
larla benzerlik gösterir hale gelmesidir. 

Tedavi s›ras›nda mandibular dentisyonun
protruzyonundan sak›n›lmas› gerekti¤i tedavi
felsefesiyle uyumlu olarak alt keser e¤imleri
de¤iflmemifltir. Harvold ve Vargervik (47)
apareyin maksiller keserlerde 1,4 mm lingual
tipinge, mandibular keserlerde 0,5 mm labial
tipinge sebep olaca¤›n› bildirmifllerdir. Apa--
reyin, S›n›f I oklüzyonu maksiller dentoalveo--
ler geliflimin önlenmesi bu arada mandibular
dentoalveoler mesial geliflimin teflvikiyle sa¤--
lad›¤› sonucuna varm›fllard›r. Pancherz (48)
overjet düzeltiminin %70’inden fazlas›n›n

mandibular dentoalveolar region with domi--
nance of the original growth pattern unless
long-term (at least 2 years) retention with an
activator is provided. 

It was inferred that the unfavorable post-
treatment growth produced small negative ef--
fects on the occlusion, so that the achieved
occlusal relationship was maintained. Howe--
ver, it has to be emphasized that the stability
achieved was probably as a result of the amo--
unt of active retention used during the fixed
appliance phase of treatment, although no
correlation could be demonstrated. 

During T1-T4 both the maxilla and the
mandible continued to grow in a sagittal di--
rection with growth of the mandible was
slightly greater than that of the maxilla at all
times. These results confirm previous finding
that reduction in facial convexity due to inhi--
bition of forward maxillary growth is a com--
mon effect of Class II mechanics. (6,9,15-17)
However, these differences did not lead to
any clinical improvement in the profile. 

Interestingly, the mandibular plane angle
remained stable during T1-T4 despite the so-
called posterior rotational effect of the activa--
tor appliance. The mandible continued to
grow particularly in the follow-up period
along with a significant anterior rotation
which may account in part for stability of the
results. However, there is some dispute over
the orthopaedic effects of the activator. Whi--
le some authors claim that the skeletal effects
of activator therapy is attributed to the restric--
tion of maxillary growth, (8,47,48) others
adopt the opinion that the activator stimula--
tes condylar and, as a result, mandibular
growth. (49,50) The influence of activator tre--
atment on the glenoid fossa has also been re--
ported. (50) McNamara (26) claimed that the
most frequent skeletal problem in Class II ma--
locclusions in pre-adolescents was mandibu--
lar retrognathia. This would suggest that an
appliance with the demonstrated ability to
stimulate significant mandibular growth wo--
uld be an important part of the clinician's ar--
mamentarium. Animal studies have shown
that appliances which position the mandible
anteriorly can stimulate significant mandibu--
lar growth, primarily by enhanced remodel--
ling response at the condyle. (27-29)

The substantial occlusal corrections and
their stability, however, cannot be explained
by mandibular growth stimulation alone as the
difference between the extent of growth of the
jaws was not clinically significant. A major
dental treatment effect observed in this samp--
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keser tipingi sonucu gerçekleflti¤ini bulmufl--
tur. Mevcut araflt›rmada, overjetin yaklafl›k
%50 (2,5 mm)’si maksiller keserlerin lingual
hareketi ile ve %22 si (1,1 mm) mandibular
flaring ile azalt›lm›flt›r. Molar iliflki ile overjet
de¤iflimlerinin iskeletsel mi dental mi oldu--
¤unu ölçmek için detayl› bölgesel çak›flt›rma
gereklidir ki bu da mevcut çal›flman›n amac›
d›fl›ndad›r.

Bu çal›flman›n en büyük limitasyonu, nor--
mal büyüme ile tedavi etkilerinin ayr›lmas›
için gerekli olan kontrol gurubunun eksikli¤i--
dir. Tedavi bafl›ndaki konveks profilli hastalar
tedavi sonunda memnun edici düzeyde düz
profile sahip olmufllar ve bu etki sonras› 8 y›l--
l›k dönemde stabil kalm›flt›r. Bununla birlikte
tedavisiz ayn› profillerin sa¤lanabilece¤ini
söylemek mümkün de¤ildir. Kontrol gurubu--
nun olmas› yararl› olabilecekken bu tarz bir
grup oluflturulmas› etik de¤ildir ve dolay›s›y--
la her zaman mümkün olamamaktad›r. 

SSOONNUUÇÇ
1. Aktivator apareyi ile anteroposterior den--

toalveoler de¤iflimler elde edilmifltir. Aktif
tedavi sabit mekaniklerle devam etmifl,
sonuçlar›n tedavi sonras› 6,2 y›l stabil kal--
d›¤› gösterilmifltir.

2. Uzun dönemde maksilla ve mandibula--
n›n her ikisinin de sagittal pozisyonu sta--
bildir.

3. Takip döneminde maksilla ve mandibula
sagittal olarak büyümeye devam etmifltir.

4. Mandibula belirgin anterior rotasyon gös--
termifltir. Takip periyodunda overbite hafif
relaps göstermifltir.

le was an uprighting of the initially proclined
maxillary incisors, with the post-treatment inc--
lination similar to cephalometric norms. 

Interestingly mandibular incisor inclinati--
on was unchanged during appliance therapy,
reflecting a treatment philosophy that protru--
sion of the mandibular dentition should be
avoided. Harvold and Vargervik (47) reported
that the appliance caused maxillary incisor
lingual tipping of 1.4 mm and mandibular in--
cisor labial tipping of 0.5 mm. They conclu--
ded that the appliance achieved a Class I
occlusion by inhibiting maxillary dentoalveo--
lar development, while encouraging mandi--
bular dentoalveolar mesial development.
Pancherz (48) found that more than 70 per
cent of overjet correction was a result of inci--
sor tipping. Approximately 50 per cent (2.5
mm) of the overjet in the present investigati--
on was reduced by lingual movement of the
maxillary incisors, and 22 per cent (1.1 mm)
by mandibular incisor flaring. A quantificati--
on of the skeletal and dental sources of the
changes in molar relationship and overjet
would require the use of detailed regional su--
perimposition, which was beyond the scope
of this study.

One limitation of this study was the lack
of a control group to differentiate the treat--
ment effects from those of normal growth. Pa--
tients with a convex profile at the start of tre--
atment had pleasing straight profiles at the
end of treatment and this was stable eight ye--
ars post-treatment. However, it is not possib--
le to say whether or not without treatment the
same profiles would have been achieved.
Whilst it would have been beneficial to have
a control group, constitution of such a group
has ethical implications and is therefore not
always possible.

CCOONNCCLLUUSSIIOONNSS
1. The anteroposterior dentoalveolar changes

obtained with the activator appliance, fol--
lowed by fixed edgewise appliances, we--
re demonstrated to be stable 6.2 years
post-treatment

2. The sagittal position of both the maxilla
and the mandible was stable in the long
term. 

3. Both the mandible and the maxilla conti--
nued to grow sagittally during the follow-
up period.

4. The mandible showed a significant anteri--
or rotation. Overbite also exhibited a
slight relapse during the follow-up period.
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