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GIRIS

Ortodontik tedavi, bireyin dissel ve iske-
letsel uyumsuzluklarini dizeltirken iyi bir
yliz estetigi saglamayr da amaclamaktadir.
Cagdas ortodontik tedavilerde bu hedeflere
ulasabilmek icin hem sabit apareylerden hem
de hareketli apareylerden yararlanilir. Fonksi-
yonel tedaviler cenelerin ve dis dizilerinin
konum ve yapi bozukluklarinin tedavisi icin
kaslarin etki mekanizmasini olumlu yoénde
degistirmeyi hedefleyen
seklidir. Fonksiyonel tedavi amaciyla kullani-
lan apareyler mandibulanin durusunu ve dise
gelen yumusak doku basinglarini degistirecek
veya her ikisini birlikte yapacak kuvvetler
olustururlar. Boylece iskelet dokuda ve dental
yapida degisiklikler meydana gelirken yumu-
sak dokuda da onemli degisiklikler olusabil-
mektedir(1). Ortodontik tedavi sonrasinda el-
de edilen durumun kalicihginda, agiz ve gev-
re dokularin fizyolojik fonksiyonlarinin iyi bir
sekilde yurutilebilmesinde yiiziin yumusak
dokularinin 6nemi bilinmektedir. Ancak yu-
musak dokularin, digsel ve iskeletsel etki olus-
turan ortodontik tedaviye verdikleri cevap ko-
nusunda literatirde farkli gorislere rastlan-
maktadir(2-4). Ozellikle Sinif 1l B6liim 1 vaka-
larda overjet azaltilmasi icin st keser dis ret-
raksiyonu ve/veya alt keser retraksiyonu veya
protruzyonu igeren tedavilerde bazi arastirici-
lar(1,3) dissel ve dissel degisiklikleri takiben
olusan yumusak doku degisimleri arasinda
yiiksek bir korelasyon oldugunu belirtirlerken,
diger bazi arastiricilara(4,5) gore ise bu iligki
bireysel olarak onemli farkliliklar gostermekte-
dir. Bu retrospektif calismanin amaci, Sinif 1I
Bolim 1 malokluzyona sahip aktivatorle teda-
vi edilmis bireylerde dudak konumlarinda
meydana gelen degisiklikleri inceleyerek orto-
dontik tedavi grmemis benzer malokluzyon-
lu bir kontrol grubuyla karsilagtirmaktir.

ortodontik tedavi

BIREYLER VE YONTEM

Bu calismada, arastirma grubu olarak akti-
vatorle tedavi edilmis, tedavi baglangicinda yas
ortalamasi 11.3 yil olan 30 kiz hastanin boli-
mumuizdeki lateral sefalogramlari kullanildi.
Kontrol grubu ise herhangi bir ortodontik teda-
vi gbormemis, yas ortalamasi 11.5 yil olan 15
kiz hastanin lateral sefalogramlarindan olustu.
Gerek arastirma gerekse kontrol grubundaki

Ozer, Arici

INTRODUCTION

Orthodontic treatment aimes to provide
good facial esthetics while correcting dental
and skeletal discrepancies. To reach these
targets either fixed or removable appliances
are used in contemporary orthodontic
treatments. The functional treatment is an
orthodontic approach which aims to change
the muscle activity for correction of
positional and structural discrepancies of
both teeth and The
functional appliances produce forces to
change the mandibular position and the soft
tissue pressures on teeth or both of them.
Therefore modifications occur in the skeletal
and dental structure and in the soft tissue as
well (1). The importance of soft tissue for the

skeletal structures.

stability of the condition after orthodontic
treatment is known. It is also important for
the maintenance of the physiologic functions
of the mouth and the surrounding tissues.
However, in literature you can find different
opinions about the soft tissues that responde
to the orthodontic treatments which produce
dental and skeletal effects (2-4). Especially in
the case of Class Il division 1, in the upper
incisor retraction to reduce the over-jet
and/or in treatments which include a lower
incisor retraction or protrusion, some authors
point out that there exists an important
correlation between the soft tissue and the
dental skeletal changes (1,3), according to
others the correlation shows an important
difference individually (4,5). The aim of this
retrospective study is to investigate the
changes that occur in the lip position in the
Class Il division 1 patients treated with an
activator, and to compare the results with
those of a control group that has similar
malocclusion and had no orthodontic
treatment.

SUBJECTS and METHODS

In this study the lateral cephalometric
radiographies of 30 girls with mean age of
11,3 years in the beginning of the treatment
and who were treated with an activator were
analyzed. The control group consisted of
lateral cephalometric radiographies of 15
girls with the mean age of 11,5 years and
who never had an orthodontic treatment
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grubunda lateral sefalogramlar aktivator uygu-
lamasinin hemen oncesinde ve tedavinin aktif
doneminin hemen sonunda alindi ve her iki
kayit arasindaki stire ortalama 1 yil (11.8 ay)
kontrol grubunda ise bu siire 10,7 aydi. Bitiin
lateral sefalogramlar ayni mesafeden ve ayni
cihazla alindi. Lateral sefalogramlar tizerindeki
boyutsal ve agisal 6lctimler (Sekil 1) ayni aras-
tirici tarafindan yapildi. iki hafta arayla rastge-
le secilen 20 lateral sefalogramda tekrarlanan
olctimlerin ilk 6lctimlerle olan korelasyon kat-
sayist yiiksek bulundu (0.9). Sekil 1

ISTATISTIK YONTEM
Elde edilen verilerin istatistiksel olarak ince-
lenmesinde gruplar icerisinde birinci ve ikinci

Sekil 1:

A Lateral sefalogramlar iizerindeki boyutsal 6lciimler
A-ss=Anoktasi subspinale arasi mesafe,

B-sm=B noktasi submentale arasi mesafe,

E-Li=alt dudagin E diizlemine olan uzakhgt,

E-Ls=ust dudagin E diizlemine olan uzaklig,

S-Li=alt dudagin S diizlemine olan uzakhgi,

S-Ls=ist dudagin S diizlemine olan uzakhg,

L1-Li=alt keser disin en o6n alt dudagin en 6ni arasindaki
mesafe,

U1-Ls=ust dudak st keser disin en 6nii arasi

mesafe,

Pog-pog=Sert ve yumusak doku pogonion arasi mesafe,
sn-sto=subnazale stomion arasi mesafe,

sto-gn=stomion gnation arasi mesafe,

B. Lateral sefalogramlar iizerindeki acisal 6l¢iimler
LMA=labiomental agi,

NLA=nazolabial agI,

4

Division 1 and over-jets were greater than 5
In the study groups, the lateral
cephalometric radiographies were taken just
before the activator treatment and just before
the completion of it. The time that passed
between records was 1 year (11,8 months) in
the study group and 10,7 months in the
control group. All lateral cephalometric
radiographies were taken from the same
range and with the same device. The
dimensional and angular parameters (Figure
1) were measured by the same researcher.
The repeated measurements were taken from
20 lateral cephalometric radiographies which
were chosen randomly in intervals of two
weeks. The correlation coefficient between

mm.

Figure 1:

A The linear measurements on lateral cephalograms.

A-ss= distance between A point and subpinale,

B-sm= distance between B point and submentale,

E-Li= distance of lower lip to E line,

E-Ls= distance of upper lip to E line,

S-Li= distance of lower lip to S line,

S-Ls= distance of upper lip to S line,

L1-Li= distance between the most prominent point of lower
incisor and the most prominent of lower lip,

U1-Ls= distance between the most prominent point of upper
incisor and the most prominent of upper lip,

Pog-pog= distance between pogonion and soft tissue pogonion,
sn-sto= distance between subnazale and stomion,

sto-gn= distance between stomion and gnation.

B. Angular measurements on lateral cephalograms.
LMA=labiomental angle,

NLA=nazolabial angle,
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Tablo I: Aktivator 6ncesi ve sonrasi
ortalama degerler ve bunlarin
karstlastiriimasi.

Table I. The mean values before and
after activator treatment and their
comparison.
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olgtimleri kargilastirmak icin verilerin normal
dagilim gosterdigi durumlarda Student's t-testi
kullanildi, ancak ol¢timlerden birinde normal
dagilim gozlenmemisse Wilcoxon testi (nonpa-
rametrik test) kullanildi. Arastirma ve kontrol
grubundaki acisal ve boyutsal degisimlerdeki
farkhliklarin karsilagtirmasinda ise gruplardan
her ikisi veya birisindeki verilerin dagilimi ho-
mojen olmadigi icin Mann-Whitney U testi
kullanildi.

BULGULAR

Arastirma grubunda 6lgtimlerin bir cogunda
tedavi 6ncesi ve sonrasi ortalamalar arasinda
istatistiksel olarak anlaml farkliliklar saptandi.
Sadece nazolabial aci (NLA) ve alt dudagin sa-
gital boyutunda (L1Li) istatistiksel olarak an-
laml bir degisiklik yoktu (Tablo 1).

Kontrol grubunda sadece A noktasi subspi-
nale (A-ss) arasindaki boyutta istatistiksel ola-

Lecavi Rari
Kafe-te Irrutment 'nm3ib)
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the repeated and the first measurements was
high (0.9). Figure 1

STATISTICAL METHOD

The Student’s t-test was used for analyzing
statistically the data acquired in the condition
of normal distribution to compare first and
second measurements within groups; but the
Wilcoxon test (nonparametric) was used if
normal distribution wasn’t observed in one of
the measurements. For
differences of angular and linear changes
between the control and study groups the
Mann-Whitney U test was used.

comparison of

RESULTS

In the study group important statistically
significant differences between mean values
of measurements after and before treatment
were determined. No statistically significant

Leduvi Suhu
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rak anlamli bir artis belirlendi (Tablo II).
Arastirma ve kontrol gruplarinin karsilastiril-
masinda ise B-sm (p<0.05), E-Ls (p<0.001), S-
Ls (p<0.001), U1-Ls (p<0.01) sn-sto (p<0.05)
ve sto-gn (p<0.001) boyutsal 6lctimleri ve LMA
(p<0.001), H (p<0.01), Z (p<0.001) acilar ara-

differences were found for nasolabial angle
(NLA) and the sagittal measurement of the
lower lip (LTLi) (Table I). In the control groups
there was a statistically significant increase
for only the linear measurement of A point
supspinale (A-ss) (Table II). Statistically
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Tablo II: Kontrol grubunda kontrol basi
ve sonu olgtimlerin ortalama degerleri
ve bunlarin karsilastiriimasi.

Table II: The mean values before and
after treatment in the control group and
their comparison.

Tablo IlI: Aktivator ve kontrol
gruplarinda birinci ve ikinci élgtimler
arasindaki farklarin ortalamasi ve
bunlarin Mann-Whitney U testi ile
karsilastiriimasi.

Table Ill: The mean of the first and the
second measurement in study and
control groups and their comparison by
Mann-Whitney U test.
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TARTISMA

Fonksiyonel apareylerle Sinif Il malokliiz-
yonlarin tedavisinde olusan ortopedik ve orto-
dontik etkilerin oranlan tzerinde glinimiizde
hentiz tam olarak bir uzlasma saglanamamuistir.
Ortodontik tedavi ve biiytime-gelisim, yumusak
doku degisimlerinin belirlenmesinde goz oniin-
de bulundurulmasi gereken iki temel faktor-
dir. Calismamizin amaci, aktivator tedavisiy-
le meydana gelen iskeletsel ve dental degisik-
liklerin dudaklar Gzerindeki etkilerini arastir-
maktir. Bu etkilerin normal biyiime ve geli-
simle meydana gelen kismini belirleyebilmek
icin ayni yas grubundan olusturulan kontrol
grubuyla karsilastirma yapilmistir.

Bishara ve Ziaja,(1) ile Remmer ve arka-
daslari,(6) mandibulanin fonksiyonel tedaviy-
le 6ne alinmasi sonucunda yumusak doku
pogonionun belirginlestigini belirtmiglerdir.
Calismamizda aktivator grubunda benzer bir
durum gozlenmis ancak kontrol grubuyla
karsilastinldiginda yumusak doku pogoni-
onun kalinligindaki bu artisin istatistiksel ola-
rak ¢cok anlamli olmadigi saptanmigtir. Orto-
dontik tedaviyle elde edilen hem dissel hem
de iskeletsel sonuclarin yumusak dokular
lizerindeki etkisi hastanin yasi, yumusak do-
ku kalinhg ve gerilimi gibi bireysel farkhlik-
lara bagli olarak degiskenlik gosterir. Mandi-
bulanin 6ne hareketiyle iskeletsel dokuyla
uyumlu olarak belirginlik kazanan yumusak
doku pogonionun kalinhginda anlamli bir
degisiklik gozlenmemesinin sebebi, tedavi
sonrasinda yumusak doku uyumunun sagla-
narak mental kas cevresindeki gerilimin orta-
dan kalkmasiyla gerceklestigi diistintilmekte-
dir.

Holdaway(7), 2°-3°'lik ANB acisina sahip
bireylerde yumusak doku acisinin (H Agisi)
7°-8° olmasi gerektigini ve ANB acisinin art-
masiyla bu acinin da artacagini belirtmistir.
Aktivator tedavisi ile yumusak doku pogoni-
onun 6nde konumlanmasi nedeniyle aktiva-
tor grubunda H agisinda istatistiksel olarak
onemli bir azalma gozlenirken (p<0,00T)
kontrol grubunda 6nemli bir degisiklik goz-
lenmemistir.

Bishara ve arkadaslari(8), kendi calisma
gruplarinda, Merrifield tarafindan belirtilen
ortalama degerlerden daha dustk degerler
bulmus ve biyiimeyle birlikte Z agisinin art-

Ozer, Arici

measurements of B-sm (p<0.05), E-Ls
(p<0.001), S-Ls (p<0.001), U1-Ls (p<0.01) sn-
sto (p<0.05), sto-gn (p<0.001) and angular
measurements of LMA (p<0.001), H
(p<0.01), Z (p<0.001) (Table III).

DISCUSSION

Today there is not a total agreement yet on
the ratio of orthodontic and orthopedic
effects in the of Class |l
malocclusion with functional appliances.
The orthodontic treatment and the growth
and development are two major factors that
are to be considered to determine the
changes in the soft tissue. The aim of this
study was to determine the effects of skeletal
and dental changes on lips due to the
activator therapy. A comparison is made with
the control group of the same age in order to
determine the normal changes which occur
by growth and development.

Bishara and Ziaja (1),with Remmer et al.
(6) reported an increase of pogonion
thickness the outstanding of soft tissue
pogonion after forward repositioning of the
mandibula with functional treatment. In our
study the same finding has been observed
within the activator groups. However the
increase of thickness of soft tissue pogonion
was not statistically significant
compared with the control group. The effects
of both dental and skeletal results on the soft
tissue are variable due to individual
differences such as patient’s age, soft tissue

The
observed in the

treatment

when

thickness and strain. reason  of
insignificant changes
prominence of the thickness of soft tissue
pogonion by forward repositioning of
mandible together with skeletal tissue may be
an elevation of tension around the mental
muscle by providing soft tissue harmony after
the functional treatment.

Holdaway (7) marked that the soft tissue
angle (H Angle) has to be 7°-8° in the patients
who have 2°-3° of ANB angle and H angle
rises when an increase of ANB angle occurs.
While a statistically significant decrease of H
angle is observed in activator group (p<0,001)
because of the forward repositioning of soft
tissue pogonion with the activator therapy,
there were no important changes observed in
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nirken (p<0,01) kontrol grubunda herhangi
bir degisiklik gozlenmemistir. Kontrol gru-
buyla karsilastirlldiginda aktivator grubunda
mandibulanin iskeletsel olarak biyime yo-
nindn asagl ve 6ne dogru artirllmasiyla bir-
likte yumusak dokunun da bu durumla
uyumlu olarak hareket ettigi gozlenmektedir.

Drobocky ve arkadaslari(9) yaptiklari ca-
lismalarinda ortodontik tedaviyle labio men-
tal acida meydana gelen degisikligin, cok
fazla bireysel farklilik gosterecegini belirtmis-
lerdir. Calismamizda kontrol grubunda labio
mental aci (LMA) buyik bir degisiklik goster-
mezken, aktivator grubunda protriizyon son-
rasinda keser dislerin alt dudaga verdigi des-
tegin artmasiyla bu acinin daha yuksek de-
gerlere ulastigi gozlenmistir.

Ust Dudak

Aktivator tedavisiyle maksiller keserlerin
linguale dogru hareketi ve maksiller retraksi-
yonun Ust dudagin retriizyonunda 6nemli rol
oynadigi belirtilmistir(10).

Ust dudagin calisma grubunda, aktivator
tedavisi ile gerceklestirilen tst keser dis ret-
raksiyonu ile birlikte kontrol grubuna gore
daha fazla oranda geriye dustigu gozlenmis-
tir. Ust dudagin kalinhigi incelendiginde (U1-
Ls) calisma grubuyla kontrol grubu arasinda
istatistiksel olarak énemli bir farkhlik bulun-
mustur (p<0.05). Calisma grubunda st du-
dak kalinligi istatistiksel olarak 6nemli oran-
da artarken, kontrol grubunda bu degerlerde
onemli bir degisiklige rasttanmamustir. Bu du-
rum Talass ve arkadaslarinin(13) gosterdikleri
ortodontik tedavi ile gerceklestirilen keser
retraksiyonu sonrasinda st dudak kalinligin-
da artis bulgularini desteklemektedir. Iskelet-
sel ve dental degisiklilere karsi yumusak do-
ku cevabinin, yumusak doku kalinligi gerili-
mi ve posturti gibi pek cok faktore bagli oldu-
gu ve ozellikle kalinligin yeterli oldugu vaka-
larda yumusak doku degisiminde minimal
dizeyde gerceklestigi bilinmektedir(11,12).

Zylinski ve arkadaslarinin(14) yaptiklari
calismada ust dudak uzunlugunun yasla bir-
likte arttigi rapor edilmistir. Calismamizda ak-
tivator tedavisiyle meydana gelen vertikal bo-
yuttaki artis nedeniyle st dudak uzunlugun-
da (sn-sto) kontrol grubuna gore istatistiksel
olarak anlaml bir artis godzlenmistir

4

the mean values declared by Merrifield in
their study groups and pointed out an increase
of Z Angle by growth. While an important
increase of Z Angle was observed in the study
group (p<0,01) there were no important
changes in the control group in our study.
When compared with the control group, in the
activator group, with an increase of the
mandibular growth in a direction forward and
skeletally, there are also
harmonious soft tissue repositions observed.
Drobocky et al. (9) stated in their study that the
change occurred in the labio mental angle
with orthodontic treatment demonstrates a lot
of individual variations. While there was no
big change in labio mental angle (LMA) in the
control group, due to the increase of support
of incisors on lower lip after protrusion in the
activator group, increase of this angle
observed.

downward

Upper Lip

It is stated that the retrusion of maxillary
incisors and maxillary retraction plays an
important role in the upper lip retrusion by
activator therapy (10).

Compared with the control group, more
retraction of the upper lip is observed in the
study group, where the upper
retraction is achieved by activator therapy.
An important difference had been found
statistically (p<0.05) between the control and
study groups when upper lip thickness (U1-
Ls) was examined. There was no significant
change of upper lip thickness in the control
group while these values were increasing
statistically in the study group. This finding
supports the findings of an increase of the
upper lip thickness after incisor retraction
with orthodontic therapy showed by Talass et
al. (13). It is known that the soft tissue’s
response to dental and skeletal changes
depends on factors such as soft tissue
thickness, strain and posture and the soft
tissue change occurs minimally especially in
the cases of competent thickness (11,12).

Zylinski et al. (14) reported in their study
that the upper lip length increases by age. It
is observed in our study that a statistically
(p<0, 0.5) important increase bigger than in
the control group in upper lip length (sn-sto)

incisor
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Alt Dudak

Alt dudak kalinliginda (Li-LL) her iki grup-
ta da tedavi 6ncesi ve tedavi sonrasinda be-
lirgin bir farkhlik gozlenmemistir. Bu durum,
alt keser dislerin aktivator tedavisiyle blyuk
oranda 6ne alinmasina ragmen alt dudak ka-
linhiginda belirgin bir degisiklige neden olma-
digini gostermektedir(6). Alt dudak vertikal
boyutta incelendiginde ise aktivator grubun-
da alt dudak uzunlugu (sto-gn) artarken kont-
rol grubunda herhangi bir degisiklik gozlen-
memistir. Aktivator tedavisiyle mandibulanin
saat yoniinde rotasyona ugramasi ve bununla
birlikte anterior yliz yuksekliginde meydana
gelen artisi kompanse etmek amaciyla alt du-
dak uzunlugunun arttigi distintilmektedir. Bu
durum yutkunma sirasinda st ve alt dudak
temas! icin gereklidir.

SONUC

Arastirma grubunda istatistiksel olarak
onemli olmamakla birlikte nazolabial acida
bir azalma egilimi gozlenmistir. Labiomental
acginin ise arastirma grubunda artarken kont-
rol grubunda azaldigi ve aradaki farkin ista-
tistiksel olarak ¢ok anlamli oldugu saptan-
mustir. Aktivator tedavisinin tst dudagin ver-
tikal ve sagital boyutlari ve konumu tizerinde
istatistiksel olarak 6nemli etkilerinin oldugu
belirlenmistir.

Ozer, Arici

Lower Lip

There is no observation about significant
difference of lower lip thickness (Li-LL)
before and after the treatment in both groups.
Although lower incisors are protruded with
activator therapy this observation shows that
it doesn’t cause significant changes of lower
lip thickness (6). In the vertical plane, the
lower lip length (sto-gn) increases in the
activator group while no changes occur in
the control group. It is considered that lower
lip length increases to compensate the
anterior face height due to the clock wise
rotation of the mandible with activator
treatment. This is necessary for the contact of
the upper and lower lip. This contact is
important because it allows you to swallow

properly.

CONCLUSION

In the study group a decrease tendency in
the nasolabial angle is observed, but it is not
statistically significant. While the labiomental
angle was increasing in the study group, it
decreased in the control group and this
difference was statistically significant. It is
determined that the activator terapy has
statistically important effects on the vertical
and sagittal dimension and position of the

upper lip.
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