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Buyumekte olan bireylerde iskeletsel Sinif
Il malokliizyonun tedavi secenekleri hareketli
fonksiyonel apareyleri (6rn. Aktiovator, Bi-
onator, Frankel) ve sabit fonksiyonel apareyle-
ri (Herbst, Jusper Jamper, Twin force) icermek-
tedir. Ancak biiyimesi sona ermis iskeletsel
Sinif Il malokliizyona sahip bireylerde orto-
dontik kamuflaj ve/veya ortognatik cerrahi ol-
mak tizere sadece iki tedavi yaklagimi vardir
(1-5).

Ortodonti literatirtiinde, hafif ve siddetli
erigkin Sinif Il vakalarda hangi tedavi yaklasi-
minin secilecegine dair pek fazla aykir gorts
yoktur. Hafif Sinif [l vakalar ortodontik kamuf-
lajla, siddetli Sinif Il vakalar ise ortognatik cer-
rahi ile ¢ozulur. Tartismalarin basgladigi nokta
ise her iki tedavi secenegine de uyabilen sinir
vakalardir (5).

Maksiller kesicilerin retraksiyonu temeline
dayanan ortodontik kamuflaj tedavisi ytiz go-
rinim Gzerinde kotilestirici etkiye sahip
olabilir ve st kesicilerin ekstriizyonu sonucu
ortaya ¢tkan gummy smile’a yol agabilir (3,4).
Puberte sonrasinda mandibuler retriizyona
bagli iskeletsel problemlerin elimine edilme-
sinde ortognatik cerrahi en etkili tedavi sece-
negi gibi gozikmektedir. Ancak bu tedavi
modeli aktivator tedavisine gore daha pahali-
dir ve daha risklidir (2). Ortognatik cerrahi
yaklagimlari nadir olsa da anevrizma, arteri-
ovenoz fistiil, embolizm ve 6limle sonucla-
nabilen ciddi komplikasyonlara neden olabi-
lir (6). Ayrica cerrahi islem sonrasinda duyu
kayiplarinin (7), temporomandibular eklem
bozukluklarinin (8,9), periodontal problemle-
rin ve dislerde devitalizasyonlarin olustuguna
(10) dair bulgular mevcuttur. Son zamanlarda
ortognatik cerrahi sonrasi niks de oldukga
tartigilan bir konu olmustur (11).

Proffit (12) daha onceki bilgilerin aksine
puberte sonrasi biiyiime potansiyelinin olduk-
¢a fazla oldugunu ve bu durumun tedavi
planlamasinda 6nemle dikkate alinmasi ge-
rektigini vurgulamistir. Pancherz (3) eklem
bolgesindeki buylimenin 20 yasindan sonra
da uzun stire devam edebilecegi veya ileri
yaslarda bile yeniden aktive edilebilecegi ger-
cegini g0z onine alarak, iskeletsel Sinif Il
tedavisinde yasin belirleyici faktor olarak
alinmasiyla yapilan ortodontik kamuflaj ve
ortognatik cerrahi yaklagimlarinin yeniden
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INTRODUCTION

Treatment options for skeletal Class Il malocclu-
sions in growing patients include removable func-
tional orthodontic appliances (eg, Activator, Biona-
tor, Frankel) and fixed functional appliances
(Herbst, Jusper Jamper, Twin force). However, for
non-growing patients with skeletal Class Il 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 Il adult subjects. Mild
Class Il problems are solved by camouflage ortho-
dontics and severe ones by orthognathic surgery.
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-
over, there is evidence that loss of senses (7), TMJ
disorders (8,9), periodontal problems and devitali-
zations in teeth (10) may occur following the surgi-
cal procedure. Recently, post-orthognathic surgical
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-
herz (3) stated that the orthodontic camouflage and
orthognathic surgery approaches using age as a de-
cisive factor in skeletal Class Il treatment should be
revised because of the fact that the growth in the
TM] 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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degerlendirilmesi gerektigini 6ne strmustur.
Ayrica kondil kirilmasi (13), mandibular oste-
otomiler (14) ve disk deplasmaninda uygula-
nan mandibular repozisyon tedavilerine ilis-
kin galismalar eriskin insan ekleminde de re-
modeling kapasitesi oldugunu ispatlamistir
(15) . Bu ylizden eger aktivator tedavisi geng
erigkinlerde etkili olursa ve mandibular iske-
letsel vyetersizlikler giderilebilirse, konvansi-
yonel erigkin Sinif Il tedavi tekniklerinin deza-
vantajlari elimine edilebilir.

Bu ¢alismanin amaci mandibular retrogna-
tizmden kaynaklanan iskeletsel Sinif Il ano-
maliye sahip genc eriskin bireylerde aktivator
tedavisinin dentoiskeletsel yapilar ve fasiyal
profil tizerine etkilerinin incelenmesidir.

GERECLER ve YONTEM

Calismanin materyalini mandibular retrog-
natizmden kaynaklanan iskeletsel Sinif 1l ano-
maliye sahip 21 bireyin (17 kiz, 4 erkek) akti-
vator tedavisi 6ncesinde ve sonrasinda alinan
lateral sefalometrik filmleri olusturmaktadir.
Arastirmanin materyali Atatiirk Universitesi
Dis hekimligi Fakdltesi Ortodonti Anabilim
Dali’ndaki kayitlardan elde edilmistir.Tiim se-
falogramlar tedavi 6ncesi ve sonrasinda ayni
sefalometrik Gnite Gzerinde, habitiel okliiz-
yonda ve dudaklar istirahat pozisyonunday-
ken alinmistir. Arastirmaya dahil edilen birey-
lerin; R-1) ve R-J asamalarinda geng eriskin
hastalar olmasina; overjet'in 5 mm.den fazla
olmasina, ANB’nin 4 dereceden biiyik oldu-
gu dissel ve iskeletsel Sinif 1l malokliizyona
sahip olmalarina; mandibulanin retrognatik
olmasina ve daha 6nce ortodontik tedavi gor-
memis olmasina dikkat edilmistir. Tedavi ba-
sinda alt genenin 6ne gelmesini engelleyecek
diizeyde st capragsikligi ve cene darligi bulu-
nan vakalar galisma kapsamina alinmamistir.

Geng erigskin tanimlamasi el-bilek grafile-
rindeki R-1J (epifiz ve metafiz kaynasmasi ta-
mamlanmak tizere) ve R-) (epifiz ve metafiz
kaynasmasi tamamlanmig) asamalariyla yapil-
mistir (16). Tedavinin baslangicindaki yas or-
talamasi 16.9+3.3tiir (15.6 - 19.1)

Tedaviye baglamadan 6nce hastalar orto-
dontik kamuflaj, ortognatik cerrahi ve fonksi-
yonel tedaviden olusan tedavi segenekleri
hakkinda bilgilendirilmis ve aktivatorle fonk-
siyonel tedaviyi kabul edenler calismaya da-
hil edilmistir.

Aktivator apareyinin yapimi Andresen ve
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(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 Il treatment such as orthodontic camo-
uflage and orthognathic surgery might be overco-
me.

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
retrusion.

MATERIAL 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 Il 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, Atatiirk
University. 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 Rl)
and RJ; overjet greater than 5 mm; Class Il molar re-
lationship; skeletal Class Il malocclusion with ANB
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
studly.

Young adults were defined by hand-wrist radi-
ographic stages (16) R-l) (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 Andre-
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-
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Sekil 1a: Calismamizda
kullandigimiz iskeletsel
olgtimler;

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)

Sekil 1b: Calismamizda
kullandigimiz digsel dlgiimler;
1. U1-NA(°) 2. L1-NB (°) 3.
U1-L1(°) 4. U1-SN (°) 5. L1-
MP(°) 6. UI-NA(mm) 7. L1-
NB (mm) 8. Overjet (mm)

9. Overbite (mm).

Figure 1b: Dental
masurements used in the
study; 1. UI-NA(°) 2. L1-NB
(°) 3. U1-L1(°) 4. UI-SN (°) 5.
L1-MP(°) 6. Ul-NA(mm) 7.
L1-NB (mm) 8. Overjet

(mm) 9. Overbite (mm).
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arkadaslarinin belirttigi prensipler dogrultu-
sunda gerceklestirilmistir (17). Aktivatorler alt
¢enenin 4-5 mm 6ne alinmasiyla ve kapani-
sin 6n bolgede 5 mm aciimasiyla yapilmistir.
Overjet’in asirt oldugu vakalarda, tedavi es-
nasinda aktivator yenilenmistir.

Tedavi edilen bireyler 12+2.2 ay boyunca
glinde 18 saat siireyle aktivator apareyini kul-
lanmiglardr.

Sefalometrik gizimler ayni arastirici tarafin-
dan yapilmis; dentoiskeletsel yapilardaki ve
fasiyal profildeki degisimleri inceleyebilmek
icin 33 boyutsal ve 17 acisal 6l¢ciimden yarar-
laniimigtir (Sekil 1,2).

Metod Hatas>

Metod hatasini belirlemek icin rastgele se-
cilmis 20 vaka ayni arastirmaci tarafindan
tekrar cizilmis ve dlctilmustir. Metod hata in-
celemesi Hauston tarafindan belirlenen giive-
nirlilik katsayilari kullanilarak yapilmistir (18).
Guvenirlilik katsayilar her 6lcim icin asagi-
daki gibi hesaplanmuistir.

Guvenirlilik katsayisi =1-Se?/St2. Se? rast-
gele hataya bagli olan varyansi belirtirken, St
olctuimlerin total varyansini gostermektedir.

PNS-SN (0.81), PMV-Prn (0.84) ve LS-A'-
Prn (0.86) haricindeki tim olgiimler icin gu-
venirlilik katsayilart 0.90'in tizerinde (0.90-
0.98) bulunmustur.

«statistiksel Analiz

Verilerin analizi SPSS paket istatistik prog-
rami kullanilarak yapilmistir. Ortalamalar ve
standart sapmalar tedavinin basinda ve so-
nunda her 6l¢tim icin hesaplanmustir. Aktiva-
tor tedavisiyle olusan degisikliklerin karsilasti-
rilmasi igin eglestirilmis t testi kullaniimistir.
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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).

Enror 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 /St2, where Se? is
the variance due to random error, and St? 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’-Pm (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

Tiirk Ortodonti Dergisi 2006,19:21-34
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PMY Plane

Degiskenler normal dagilima sahip oldugun-
dan parametrik test kullaniimistir. 0.5’ten k-
ctik olan olasilik degerleri istatistiksel olarak
onemli kabul edilmistir.

BULGULAR

Aktivator tedavisi 6ncesinde ve sonrasin-
daki olgtimlere ait ortalama ve standart sap-
malari iceren dagilim degerleri ve iskeletsel,
dissel ve yumusak doku olgtimlerine iliskin
eslestirilmis t testi sonuclari Tablo I-1lI'te gos-
terilmistir.

Eslestirilmis t testi sonuclari SNA, SNB ve
ANB acilarinda ve PMV-A, PMV-Cd, PNS-SN
ve Go-Me olcumleri harig tim lineer 6l¢im-
lerde istatistiksel olarak anlamli farkliliklar ol-
dugunu gostermektedir. SNA (p<0.05) ve
ANB (p<0.001) acilar ve Wits olgimu
(p<0.001) 6nemli derecede azalirken; SNB
(p<0.05) acisi ve PMV-B (p<0.001) ve PMV-
Pg (p<0.01) mesafeleri 6nemli derecede artig
gostermistir. Bunlara ek olarak, 6n tst ytiz (N-
ANS; p<0.01), alt yiiz (ANS-Me; p<0.001) ve
total yliiz (N-Me; p<0.001) yikseklikleri ve
posterior yuz ytksekligi (S-Go; p<0.001) 6l-
ctimleri 6nemli derecede artis gosterirken;
SN-GoGn ve Gonion agisinda 6nemli bir de-
gisiklik bulunmamuistir. Ayrica, ramus yiiksek-
liginde (Cd-Go; p<0.001) ve efektif mandibu-
ler uzunlukta (Cd-Gn; p<0.001) 6nemli dere-
cede artis kaydedilmistir. Ancak, korpus
uzunlugu onemli derecede bir degisim gos-
termemistir (Tablo I).

Keserlerarasi aci (U1-L1) harig tim dental
parametrelerde 6nemli derecede farkliliklar
gozlenmistir. Ust kesici dislerin eksen egimi
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to be statistically significant.

RESULTS

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 Il
for skeletal, dental and soft-tissue measurements,
respectively.

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.
SNA (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
PMV-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 ).

There were significant differences in all dental

Sekil 2: Calismamizda
kullandigimiz yumusak doku
oOl¢timleri;

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’-Pm-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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Tablo I: Ortalama ve standart

sapma degerleri ile iskeletsel

Olctimlere ait eglestirilmis t

testi sonuglar .

Table I: Means and standard
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deviations of the skeletal
measurements and the

results of paired t-test.
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ne21 Tedavi Oncesi / Tedavi Sonrasi / Farklar /
Pretreatment Posttreatment Differences

Iskeletsel

Skoletal vean S0\ SO iR, SOt P

Measurements

Acisal / Angular(®)

SNA 79.64 416 79.07 3.88 -0.57 1.12 2.34 *

SNB 74.30 4.86 74.90 4.90 -0.60 1.19 -2.29 *

ANB 533 1.38 414 1.79 1.19 1.16 4.72 b

SN-GoGn 31.04 8.58 31.59 8.66 -0.55 1.92 -1.31

Y axis 69.88 5.38 69.92 5.46 -0.04 1.78 -0.12

Gonial 120.31 7.43 119.81 7.78 0.50 1.83 1.25

Boyutsal / Linear (mm)

Wits appraisal 6.33 3.03 3.73 2.62 2.60 1.88 6.34 b

PMV-A 5497 5.18 54.80 5.48 0.17 2.27 0.34

PMV-B 53.28 7.81 5497 8.55 -1.69 2.07 -3.74 b

PMV-Pg 59.67 8.73 61.00 9.32 -1.33 2.03 -3.02 **

PMV-Cd 35.52 4.07 35.69 4.56 -0.17 1.53 -0.50

Cd-PMV-Pg 95.19 9.17 96.69 9.45 -1.50 2.12 -3.71 **

N-Me 121.50 6.30 124.80 6.90 -3.31 2.49 -6.10 b

S-Go 82.64 9.90 85.00 10.65 -2.36 1.70 -6.34 b

N-ANS 5523 3.62 57.00 4.07 -1.76 2.60 -3.11 **

ANS-Me 67.40 5.53 69.21 6.14 -1.81 2.26 -3.68 b

ANS-SN 55.40 3.92 56.74 4.20 -1.33 1.30 -4.68 b

PNS-SN 47.79 4.11 48.48 3.96 -0.69 1.90 -1.67

Ar-Go 48.97 6.63 51.40 7.76 -2.43 2.12 -5.26 b

Go-Me 73.09 6.04 73.38 6.03 -2.29 2.12 -0.61

Cd-Go 62.95 5.35 64.62 6.23 -1.67 2.06 -3.25 b

Cd-Gn 116.42 8.23 118.88 8.80 -2.45 1.83 -6.14 b

S.D: Standard sapma / Standart deviation
*p< .05 ** p< .01 *** p< .001

onemli derecede azalmis (UT-NA ve U1-SN
agtlari; p<0.001) ve bu disler N-A dogrusuna
gore rolatif olarak geriye hareket etmislerdir.
(UT-NA mm; p<0.001). Alt kesici dislerin ek-
sen egimleri ise donemli derecede artis goster-
mis (L1-NB ve L1-MP agilari; p<0.001) ve bu
disler N-B dogrusuna gore rolatif olarak ileri-
ye hareket etmislerdir (L1-N B mm; p<0.001).
Overjet ve overbite olcimlerinde ise 6nemli
derecede azalma g6zlenmistir (p<0.001; Tab-
lo IN).

Calismamizda; mentolabial agi (Li-B’-Pg’;
p<0.001), Merrifield’in Z acisi (p<0.05) ve yu-
musak doku konveksite acisi (N’-Prn-Pg’;
p<0.001) 6nemli derecede artis gosterirken,

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-NA and U1-SN angles; p<.001) and
these teeth moved backward relative to the N-A li-
ne (UT-NA mm; p<.001), whereas axial inclination
of the mandibular incisors showed significant inc-
reases (L1-NB and L1-MP angles; p< .001) and the-
se teeth moved forward relative to the N-B line (L1-
NB mm; p< .001) during this treatment period. Ho-
wever, 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 ).

In the present study, statistically significant diffe-
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Tedavi Oncesi / Tedavi Sonrasi / Farklar /
n=21 Pretreatment Posttreatment Differences
Digsel Olgiimler / ort/ ort/ ort/
Dental Measurements Mean SD Mean sD Mean sD t P
Agisal / Angular(®)
U1-NA 27.47 9.89 22.35 8.48 512 5.37 4.37 il
L1-NB 21.88 6.52 28.11 5.86 -6.24 4.81 -5.95 bl
U1-L1 125,38 13,6 125,50 9,94 -0,12 7,26 -0.08
U1-SN 106.64 10.78 101.33 9.15 5.31 5.91 4.12 il
L1-MP 96.23 7.50 101.97 7.27 574 5.11 -5.15 bl
Boyutsal / Linear (mm)
U1-NA 7.23 2.75 5.47 2.45 1.76 1.46 5.52 il
L1-NB 4.66 2.05 6.52 2.37 -1.86 1.64 -5.18 bl
Overjet 8.69 2.90 3.76 2.1 4.92 2.99 7.54 bl
Overbite 5.38 2.79 2.90 1.7 2.47 2.35 4.82 il

S.D: Standard sapma / Standart deviation, *** p< .001

Holdaway’in H agisi (p<0.01) azalmistir. Na-
solabial acida (Ls-A’-Prn’) 6nemli bir degisik-
lik bulunmamistir. Ust dudak, E dogrusuna
gore onemli derecede retriizyon gostermistir.
Ancak PMV-A’ ve PMV-Ls olctimlerinde
onemli bir degisiklige rastlanmamistir.

Alt dudak uzunlugunda (St-B’; p<0.001)
o6nemli bir artis bulunmustur. Fakat alt dudak
kalinhginda (B-B’) herhangi bir degisim goz-
lenmemistir. Ayrica PMV-B’ (p<0.01), PMV-
Pg’ (p<0.01), PMV-Li (p<0.01) ve Pg'N’-B’
(p<0.05) dlctimlerinde 6nemli derecede artis-
lar bulunmustur (Tablo 111).

Aktivator tedavisine bagh dentoiskeletsel
ve fasiyal profil degisiklikleri ve el-bilek grafi-
leri 16 yasindaki bir bayan hasta icin Sekil 3-
A, B, C'de; 17 yasindaki bir erkek hasta igin
Sekil 4-A, B, C'de gosterilmistir.

TARTIfiMA

Bircok calismada kraniyo fasiyal buyime-
nin her iki cinste de puberte sonrasinda de-
vam ettigi belirtilmistir (12,19-24). Foley ve
Mamandras (21), 14-20 yaslar arasinda ba-
yanlarin ytz gelisimini incelemis ve puberte
sonrasi geng erigkin donemde alt cenenin da-
ha fazla olmak tizere her iki cenenin de biy-
me potansiyaline sahip oldugunu belirtmisler-
dir. Love ve ark. (20), erkekler tzerinde yap-
tiklart bir calismada pubertal buytime done-
mindeki kadar olmasa da 16-20 yaglar ara-
sinda her iki cenede de istatistiksel olarak
onemli bir biyimenin oldugunu gostermis-
lerdir. Ochoa ve Nanda (24), 6-20 yaslari ara-
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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’-Pr-Pg’; p< .001) showed
significant increases while Holdaway’s H angle (p<
.01) diminished during activator treatment. Howe-
ver, no significant change in the nasolabial angle
(Ls-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-Ls,
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-Pg’ (p<0.01), PMV-Li (p<0.01) and
Pg’N’-B’ (p<0.05) were found (Table IIl).

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-yearold
male patient.

DISCUSSION

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 degerleri ile

digseldl¢timlere ait

eslestirilmis t testi sonuglari.
Table I: Means and standard

deviations of the dental

measurements and the results

of paired t-test.
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Tablo III: Ortalama ve

standart sapma degerleri ile

yumusak doku dl¢limlerine ait

eslestirilmis t testi sonuglar1

Table III: Means and standard

deviations the soft-tissue

measurements and the results
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of paired t-test.
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Tedavi Oncesi / Tedavi Sonrasi / Farklar /
n=21 Pretreatment Posttreatment Differences
Yumusak Doku
Measurements
Acisal / Angular(®)
PMV-Pg’-B’ 15.88 11.16 15.97 12.61 -0.09 713 -0.06
Ls-A’-Prn 101.40 12.61 106.71 13.05 -5.31 1243 -1.96
Li-B’-Pg’ 98.93 22.15 112.19 20.73 -13.26 13.99 -435 W
Holdaway (H) 17.86 411 15.50 4.83 2.36 3.30 3.28 **
Merrifield (Z) 65.97 5.61 68.61 7.88 -2.64 5.39 -2.24 *
N’-Prn-Pg’ 129.71 4.26 131.69 414 -1.97 2.24 -403
Boyutsal / Linear (mm)
E-Ls (Ricketts) -3.42 2.39 -4.50 3.20 1.07 1.91 2.57 *
E-Li (Ricketts) -3.54 3.74 -3.11 4.00 -0.43 1.78 -1.10
PMV-Prn 85.38 6.01 86.00 6.31 -0.62 1.49 -1.90
PMV-A’ 71,74 6,40 71,98 7,26 -0,24 1,92 -0.57
PMV-Ls 75.78 7.21 75.73 8.15 0.05 2.22 0.10
PMV-Li 72.88 7.69 74.47 8.71 -1.60 2.38 -3.08 **
PMV-B’ 66.21 8.80 68.26 10.13 -2.05 2.56 -3.66 **
PMV-Pg’ 70.76 10.81 72.50 11.28 -1.74 2.63 -3.03 **
Pg’N’-B’ 3.66 3.05 297 3.22 0.69 1.48 2.13 *
St-A’ 22.85 2.34 24.09 3.54 -1.23 2.85 -1.99
St-B’ 16.38 3.70 18.52 3.13 -2.14 2.21 -4.43
A-A’ 17.16 2.62 17.12 3.02 0.04 1.71 0.13
B-B’ 13.24 2.77 13.50 2.99 -0.26 1.24 -0.97

S.D: Standard sapma/ Standart deviation, *p< .05 ** p< .01

##* pe 001

sinda SNA acisinda 6nemli bir degisim olma-
digini ancak SNB acisinin erkeklerde 6nemli
derecede arttigini ve bu artisin hayat boyu de-
vam ettigini belirtmiglerdir.

Eriskin hayvanlarda yapilan bazi deneyler-
de kondiler biyimenin stimile edilebildigi
ve kondiler remodelingin olusturabildigi gos-
terilmistir (25,26). Bunun yaninda bazi ¢ahs-
malarda da temporamandibuler eklemde ¢ok
az adaptif degisiklik oldugu ya da hig olusma-
digi ileri striilmstir (27,28). Ruf ve Pancherz
ise (2,29), Sinif Il malokliizyona sahip geng
erigkin bireylerin Herbst apareyiyle basarih
bir sekilde tedavi edilebildiklerini belirtmis-
lerdir. Bu galismalarin sonuglari geng eriskin-
lerde fonksiyonel tedavi yaklagimlariyla kon-
diler biyimenin stimtle edilebildigini ve gle-
noid fossa remodelinginin gergeklestigini gos-
termektedir. Bu ytzden bizim calismamizda,

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 SNA between
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 Il 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
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Geng Eriskinlerde Aktivator Tedavisinin Etkileri
Effect of Activator Treatment on Young Adults

iskeletsel Simif 1l malokliizyona sahip geng
eriskin bireylerde aktivator tedavisinin dento-
iskeletsel yapilar ve fasiyal profil izerine olan
etkileri incelenmistir.

Ruf ve Pancherz (5) sinir iskeletsel Sinif 1l

malokliizyona sahip eriskin bireylerde,
Herbst tedavisinin ortognatik cerrahiye alter-
natif olabilecegini savunmusglardir. Buna ek
olarak Pancherz (3) karisik dislenme done-
minde hareketli fonksiyonel apareylerin ter-
cih edilebilecegini; daimi dentisyondaki ado-
lesanlarda, postadélesanlarda ve genc eris-
kinlerde ise Herbst apareyinin kullaniimasi
gerektigini 6ne strmustur. Ancak, genc eris-
kin bireylerde aktivator tedavisinin ortopedik
etkileri detayli olarak incelenmemistir.
Hareketli fonksiyonel apareyler kondiler
yapilar tzerinde aralikli kuvvetler olusturur-
ken sabit fonksiyonel aygitlar siirekli kuvvet-
ler olusturmaktadir. (26-30). Herbst tedavisiy-
le kondilde meydana gelen sirekli baski kon-
diler buyiimede azalma, temporomandibular
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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 1l 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 large
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.

Sekil 3: a, Tedavi 6ncesi
lateral film, b, Tedavi sonrasi
lateral film, ¢, Aktivatorle
tedavi edilen 16 yasindaki
bayan hastanin 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.
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Sekil 4: a, Tedavi dncesi
lateral film, b, Tedavi sonras1
lateral filmi, ¢, Aktivatorle
tedavi edilen 17 yasindaki
erkek hastanin 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.
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diizensizlikler ve osteoartritik degisimlerle
iliskilendirilmistir (31,32). Buna ek olarak,
Herbst apareyi mandibular lateral hareketle-
rin kisitlanmasi ve ¢igneme fonksiyonlarinda
olumsuz etki, yeterli oral hijyenin saglanama-
masi gibi dezavantajlara sahiptir. Bu ylzden,
eger Sinif 1l malokliizyona sahip gencg eriskin
bireylerde istenilen degisiklikler aktivatorle
elde edilebilirse, aktivator tedavisi konvansi-
yonel eriskin Sinif 1l tedavisine ve Herbst te-
davisine sinir Sinif Il vakalarda bir alternatif
olabilir.

«skeletsel Deriflimlerin Deaerlendirilmesi

Bu calismanin verileri aktivator tedavisi so-
nucunda iskeletsel yapilarda 6nemli degisim-
lerin meydana geldigini gostermektedir. ANB
acisi, Wits ve overjet 6lctimlerindeki azalma-
larla da belirlendigi gibi cenelerarasi iskelet-
sel iliski normallestirilmistir. Aktivator tedavi-
siyle Ust ceneden destek alinarak maksillanin
puberte sonrasi sagital biytimesi (20-22) kis-
men sinirlandirilirken, mandibula anlamli de-

Baydas, Kuyumcu, Yavuz, Ceylan, Erdem

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-
pularity, 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 Il
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-
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recede one hareket etmistir. Fonksiyonel ay-
gitlarlarla gerceklestirilen tedaviler igin bu
beklenilen bir durumdur ve overjetin azaltil-
masinda 6nemli katki saglamaktadir. Mandi-
bulanin 6ne hareketi kismen bu iskeletsel tini-
tenin pozisyonal degisimi ile izah edilirken,
kismen de gencg eriskinlik doneminde alt ge-
nenin gosterdigi sinirli biiyiime potansiyeline
(12,19-24) baglanabilir. Eriskin bireylerde ak-
tivator tedavisiyle mandibulanin 6ne gelmesi-
nin kondiler remodelingden ziyade, glenoid
fossa icinde kondilin pozisyon degistirmesine
bagli oldugu tartisilabilir. Ancak ¢alismamiz-
da aktivator tedavisi sonucunda ramus yik-
sekliginde ve efektif mandibuler uzunlukta
onemli derecede artislar gozlenmistir. Bu ytiz-
den cenelerarasi iligskideki diizelme kondiler
remodeling ihtimali g6z ardi edilerek sadece
kondilin pozisyon degisikligiyle aciklanamaz.

Aktivator tedavisinin ortopedik etkileri tar-
tismali bir konudur. Bazi arastirmacilar (33-
35) aktivator tedavisinin iskeletsel etkilerinin
maksiller baytimenin sinirlandiriimasi oldu-
gunu savunurlarken, diger bazi arastirmacilar
(36-40) bu etkilerinin yaninda biytimekte
olan bireylerde aktivator tedavisiyle kondilin
ve glenoid fossanin remodelinginin stimile
edilebildigini rapor etmislerdir. Calismamizin
sonuglarina gore, hafif ve sinir iskeletsel Sinif
Il anomaliye sahip genc eriskin bireylerde,
aktivator tedavisine bagh olarak alt ceneyle
iliskili iskeletsel 6lcimlerde 6nemli degisim-
ler elde edilmistir. Daha cok boyutsal 6l¢tim-
lerde meydana gelen artiglarin, 6zellikle de
efektif mandibuler uzunluktaki (Cd-PMV-Pg)
artisin tedaviye bagh olarak olusan kondiler
remodelingle aciklanabilecegini diistinmekte-
yiz.

Calismamizda, cocuklardaki vertikal fasi-
yal blytmeye aktivator tedavisinin etkilerini
inceleyen calismalarin bulgulariyla uyumlu
olarak; on ust, alt ve total yiiz yiiksekliklerin-
de onemli derecede artis gozlenmistir
(33,34,36,37)

Dental Deziflimlerin <ncelenmesi

Bircok yazar (34,35,37,38,41,42) aktivator
tedavisiyle biiytimekte olan bireylerde 6nem-
li derecede dentoalveoler degisiklikler goz-
lemlemislerdir. Benzer sekilde calismamizda
da aktivatorle tedavi edilen genc erigkin bi-
reylerde belirgin dentoalveoler degisimler bu-
lunmustur.

Ust keser ileriligindeki belirgin iyilesme,
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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 Il 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
considerably. 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 Il malocclu-
sion. The significant increases in linear measure-
ments, especially in effective mandibular length
(Cd-PMV-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 baglh ola-
rak gozlenmistir. Calismamizda alt keser dis-
ler vestibil ytizeylerinin yarisina kadar akri-
likle kaplanmasina ragmen, alt kesicilerin ek-
sen egiminde belirgin artis gozlenmistir.
Overjet'in diizeltilmesi st kesicilerin linguale
hareketi ve alt keserlerin protriizyonuna ilave
olarak, maksiller ve mandibuler ortopedik et-
kinin kombinasyonuyla gerceklesmistir. Bun-
lara ek olarak posterior diglerin uzamasi so-
nucunda overbite’in iyilestirilmesini saglayan
dentoalveoler degisimler gozlenmistir.

Bircok arastirmaci (38,41) fonksiyonel apa-
rey tedavileriyle alt kesicilerin 6nemli derece-
de eksen egiminin arttigini ve 6ne dogru gel-
digini rapor etmislerdir. Bizim bulgularimizla
uyumlu olarak, Ahlgren ve Laurin (34) ve
Pancherz (35) alt kesicilerin akrilikle kaplan-
masina ragmen o6ne dogru egildigini bulmus-
lardir.

Yumuflak Doku Desiflimlerinin <ncelenme
Si

Aktivator tedavisiyle hastalarin retrognatik
mandibulayla karakterize profilleri iyilestiril-
mistir. lyilesmedeki en belirgin faktor alt ce-
nenin 6ne gelmesidir. Yumusak doku fasiyal
konveksitesi belirgin sekilde azalmistir. Fasi-
yal konveksitedeki azalma buyiik 6lctide yu-
musak doku pogonionunun 6ne dogru hare-
ketinin sonucudur. Bu bulgular yumusak do-
ku pogonionunun 6ne gelmesiyle konveksite-
de azalma oldugunu rapor eden Cozza ve ar-
kadaglari (42) ve Forsberg ve Odenrick’in (43)
bulgulariyla uyumludur.

Ust dudak hafif bir retriizyon gosterirken,
alt dudakta belirgin bir anterior hareket ve
mentolabial acida belirgin bir artig izlenmistir.
Sinif Il divizyon 1 malokliizyona sahip birey-
lerde alt dudak tist dudagin arkasinda veya al-
tindadir. Bu durum derin bir mentolabial sul-
kusla ve azalmis mentolabial aciyla sonugla-
nir. Aktivator tedavisinin en onemli etkilerin-
den biri alt dudak devrikliliginin diizeltilmesi-
dir. Calismamizda, mentolabial agida ve alt
dudak devrikliliginin duzeltilmesine bagl
olarak da alt dudak uzunlugunda belirgin ar-
tis bulunmustur. Ancak alt dudak kalinliginda
degisiklik gozlenmemistir.

SONUGCLAR

Sonuclar mandibular retrognatizmden kay-
naklanan iskeletsel Sinif Il malokliizyona sa-
hip genc eriskin bireylerde aktivator apareyi-

Baydas, Kuyumcu, Yavuz, Ceylan, Erdem

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. Ahlg-
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 studly.

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
Il division T 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.

CONCLUSIONS

The results indicated that the activator applian-
ce is effective in the treatment of the young adult
subjects with skeletal Class Il malocclusion caused
by mandibular retrognathism. This treatment
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nin etkili oldugunu gostermistir. Bu ylizden
bu tedavi modelinin hafif ve/veya sinir vaka-
larda diger konvansiyonel tedavi metodlarina
ve sabit fonksiyonel apareylere (Herbst) alter-
natif olabilecegi soylenebilir.

Calismanin verileri tedavi sonuclarinin is-
keletsel ve digsel degisimlerin kombinasyonu
oldugunu ve yumusak doku yiiz profilinin iyi-
lestirildigini gostermektedir. Diizelmede den-
toalveoler etkilerin 6nemli rol oynadigi goz-
lenmektedir. Ancak, aktivator tedavisiyle alt
¢enenin 6ne alinmasina bagli olarak genele-
rarasi iskeletsel iliskide normallesme gercek-
lesmistir.

Aktivatorle tedavi edilmis genc eriskin bi-
reylerde kondil-glenoid fossa iliskisinde mey-
dana gelen degisimler tizerine yapilacak olan
arastirmalar iskeletsel Sinif [l malokliizyonun
diizeltilmesinden sorumlu remodeling prose-
siyle ilgili ilave bilgi saglayacaktir.

Sonug olarak, tedavi planlamasi yaparken
puberte sonrasi donemdeki sinirli blyime
potansiyelinin dikkate alinmasi faydali
olacaktir. Ancak bu hususta daha detayl bilgi
elde edebilmek icin daha buyik bir 6rnek
grubunda ve temporomandibuler ekleme ait
daha detayli kayitlari da iceren uzun donem
calismalarin yapilmasina ihtiyac vardir.

modality could be an alternative to other conven-
tional methods and fixed functional appliances
(Herbst) in mild and/or borderline skeletal Class Il
cases.

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 Il malocclusions resulting from mandibular
deficiency.

Finally, during treatment planning it would be
useful to consider the growth potential after
puberty. 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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