Cenelik ve Cenelik + Isirma Plagi Uygulamalarinin

iskeletsel ve Dentoalveoler Etkilerinin Karsilastirilmasi

Comparison of Skeletal and Dentoalveolar Effects of
Chincup and Chincup + Bite Plate Therapies

OZET

Bu calismanin amaci, biyiime cagi icinde
Klas Ill hastalara uygulanan iki farkl
ortopedik  yaklasimin  (cenelik  ve
cenelik+plak) etkilerini incelemek ve
karsilastirmaktir. Arastirma materyalini 37
Sinif 1l bireyden tedavi basinda ve Sinif |
iliski elde edildikten sonra alinan lateral
sefalometrik ~ ve  el-bilek  filmleri
olusturmustur. 23 vaka sadece ¢enelik ile 14
vaka cenelik + posterior i1sirma plaklari ile
tedavi edilmistir. Ortalama tedavi basi
yaslari yaklasik 11 yil ve gozlem siresi 1
yildir. Sefalometrik filmler Bjork’tin yapisal
cakistirma metoduna gore analiz edilmistir.
Tam filmler iki kez dijitize edilmis ve
olctimler bir bilgisayar programi yardimiyla
hesaplanmistir  (PORDIOS). Grup ici
degisiklikler ve gruplar arasi farklar
istatistiksel olarak degerlendirilmistir. Yz
yuksekligi olcimleri her iki grupta da artis
gosterirken, Ust anterior yiliz ylksekligindeki
artis  cenelik+plak  grubunda  daha
belirgindir. Maksilla iki grupta da 6nemli
miktarda ileriye dogru hareket etmis,
cenelik+plak grubunda posterior rotasyon
gostermistir. Mandibula iki grupta da 6nemli
miktarda geriye hareket etmis, gonial agi
azalmuistir. Mandibulanin posterior
rotasyonu cenelik+plak grubunda daha
onemli bulunmustur. Ceneler arasi iliski iki
grupta da énemli miktarda diizelmistir. iki
grupta da overjet artmis, overbite azalmis,
tst keserlerde protriizyon gozlenmistir. Ust
keserlerdeki  protriizyon  cenelik+plak
grubunda daha belirgindir. Alt keserler
cenelik grubunda retriizyon, cenelik+plak
grubunda protrizyon gostermistir. Bu
degisikliklerin stabilitesini ve basarisini
degerlendirmek icin uzun-donem
calismalar gerekmektedir. (Tirk Ortodonti
Dergisi 2005;18:11-25)

Anahtar Kelimeler: Sinif 1ll, Cenelik, Isirma
plag

SUMMARY

The aim of this study was to evaluate and
compare the skeletal and dentoalveolar
effects of chincup and chincup plus bite plate
therapies applied to growing Class Il
patients. The material consisted of lateral
cephalometric and hand-wrist films of 37
skeletal Class Il cases obtained before
treatment and after achieving a Class |
relation. 23 cases were treated with only
chincup, 14 with chincup + posterior bite
plate appliances. The mean pretreatment
ages were approximately 11 years and the
observation period was 1 year. The
cephalometric  films were analyzed
according to the structural superimposition
method of Bjork. All tracings were double-
digitized and the measurements were
calculated by a computer program
(PORDIOS). Treatment changes within the
groups and the differences between the
groups were analyzed statistically. Facial
heights increased in both groups, while
increase in the upper anterior facial height
was more significant in chincup + bite-plate
group. Forward positioning of the maxilla
was significant in both groups, whereas
posterior rotation of the maxilla was
significant in chincup + bite-plate group.
The mandible was positioned backward,
gonial angle decreased significantly in both
groups. Posterior rotation of the mandible
was more significant in the chincup + bite-
plate group. Intermaxillary relationship
improved significantly in both groups. The
overjet increased and the overbite decreased,
upper incisors protruded significantly in both
groups. Protrusion of the maxillary incisors
were more significant in the chincup + bite-
plate group. Mandibular incisors showed
retrusion in the chincup, protrusion in the
chincup + bite-plate group. Long-term
studies are required in order to confirm the
success and stability of these changes.
(Turkish J Orthod 2005;18:11-25)
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GiRis

Cenelik, buytiimekte olan prognatik birey-
lerin tedavisinde c¢ok eskiden beri kullanilan
ortopedik bir aygittir. ilk defa Weinberg tara-
findan mandibula btytiimesini sinirlandirmak
amaciyla cenelige benzer bir aygit kullanil-
mis, daha sonra 1802’de Fransa’da Cellier,
ingiltere’de Fox cenelik tedavisini uygulamis-
lardir. 19. yy boyunca cenelik buytk veya
anteriorda konumlanmis mandibulalara sa-
hip bireylerin tedavilerinde siklikla kullanil-
mis ancak daha sonra mandibuler biytmeyi
engelleyemedigi distuntldigu igin popilari-
tesini kaybetmistir. Aygitin basarisiz olmasi
uygulayicilar agiz ici yontemlere yonlendir-
mis, fakat agiz ici yaklasimlarla istenilen or-
tognatik iskelet ve yumusak doku profil elde
edilememistir. Sefalometrinin ortodontiye ka-
zandirilmasindan sonra ¢eneligin kraniyofa-
siyal yapilara etkileri incelenebilmis ve cene-
lik etkisi ile mandibuler biytmenin sinirlan-
dirlldigi ve/veya yonlendirildigi, ceneler arasi
iliskinin ve oklizyonun duzeltildigi gosteril-
mistir. (1-18) Deneysel ¢calismalarda, ¢enelik
etkisi ile mandibuler kondilin prekondroblas-
tik tabakasindaki hticrelerin sayisinda azalma
ve hipertrofik tabaka kalinliginda artma oldu-
gu bulunmustur.(19-22)

Negatif overjetle birlikte artmis overbite a
sahip Sinif 11l vakalarda cenelik uygulamasi-
nin Ust keserlerde ve maksillada istenmeyen
yonde kuvvete neden oldugu ve ceneligin et-
kinliginin azaldigi dustintlmektedir. Ust ar-
kin mandibula engelinden kurtariimasi ile
maksiller gelisimin de stimile edilebilecegi
belirtilmistir. (8) Bu nedenle ¢enelik uygula-
malarinda, 1sirma diizlemi iceren bir agiz igi
apareyle oklizyon yukseltilmektedir. (9,13)
Ancak cenelik tek basina, okliizyon yikseltil-
meden de siklikla kullanilmakta ve basarili
sonuclar elde edilmektedir. (2-6)

Bu ¢alismanin amaci tek basina genelik ve
cenelik ile birlikte 1sirma plagi kullanilarak
tedavi edilen Sinif 1l malokliizyonlt bireyler-
de tedavi ile olusan iskeletsel ve dentoalve-
olar degisikliklerin karsilastirmali olarak de-
gerlendirilmesidir.

BIREYLER ve YONTEM

Arastirmanin materyali Ankara Universite-
si Dis Hekimligi Fakultesi Ortodonti Anabi-
lim Dali'inda tedavi goren toplam 37 Sinif Il
hastadan elde edilen lateral sefalometrik ve
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INTRODUCTION

Chincup is an orthopedic appliance which
has been used in the treatment of growing
prognathic subjects for a long time. It has been
reported that first Weinberg used an apparatus
similar to the chincup and later on in 1802
Cellier from France and Fox from England
applied chincup treatment. During the 19th
century the chincup was used frequently in the
treatment of subjects having big or anteriorly
positioned mandibles, however soon after has
lost its popularity as it was thought that it was
not able to restrict the mandibular growth. The
ineffectiveness of the appliance led the
clinicians to intraoral methods but these were
incapable of producing the desired
orthognathic skeletal and soft tissue profile.
After the utilization of cephalometry in the
orthodontic practice, the craniofacial effects of
chincup was examined and restriction or
redirection ~ of  mandibular  growth,
improvement in the intermaxillary relation and
occlusion by chincup treatment was
demonstrated. (1-18) Experimental studies
have revealed decrease in the number of cells
in the prechonroblastic layer and increase in
the hypertrophic layer of the mandibular
condyle due to chincup forces. (19-22)

It is believed that, application of chincup in
Class Il patients having increased overbite
values together with negative overjet, causes
unwanted forces on the upper incisors and
maxilla and reduces the effectiveness of the
chincup. It has been reported that maxillary
growth can be stimulated when maxillary arch
is disengaged and not trapped within the
lower.8 For this reason, chincup is being used
with an intraoral appliance having a bite-plate
in order to open the bite. (9,13) However,
chincup is also being used solely without a
bite-plate and successful treatment results are
achieved. (2-6)

The aim of this study was to comparatively
evaluate the skeletal and dentoalveolar
changes obtained in two groups of Class llI
patients treated with only chincup or chincup
plus bite-plate appliances.

SUBJECTS and METHODS

The material consisted of lateral
cephalometric and hand-wrist films of 37 Class
Il cases who were treated at the Department of
Orthodontics, Faculty of Dentistry, Ankara
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Cenelik ve Cenelik+Isirma Plag Etkileri
Effects of Chincup and Chincup+Bite Plate

el-bilek filmlerinden olusmustur. ilk filmler
(T1) tedaviye baglamadan 6nce, ikinci filmler
(T2) pozitif bir overjet veya Sinif | okliizyona
ulagildiktan sonra, sabit tedavi safhasindan
once cekilmistir. Arastirmaya dahil edilen
hastalar retrospektif olarak segilmistir. Tedavi
basinda tim hastalar iskeletsel sinif Il iligki-
ye, negatif overjet degerlerine ve pozitif over-
bite degerlerine sahiptir. Bireylerin tedavi
basindaki (T1) kronolojik yas ortalamalari ve
ortalama tedavi streleri Tablo I'de verilmistir.
Arastirmaya dahil edilen tim bireylerin bu-
yime donemleri el-bilek filmlerinden tespit
edilmis ve tedavi 6ncesinde tiim bireylerin
pubertal atilim 6ncesinde, PP2= ve MP3cap
donemleri arasinda olduklari saptanmustir.
(23) 37 vakadan 23’ sadece cenelik ile (Va-
ka 1, Sekil 1 A-)), 14’G cenelik+isirma plagi
(Vaka 2, Sekil 2 A-)) ile tedavi edilmiglerdir.
Her iki grupta da cenelikler, 400-500gr kuv-
vetle kondil yéniinde uygulanmistir. ikinci
gruptaki hastalara cenelik posterior isirtma
plagi iceren apareylerle birlikte uygulanmig-
tir. Isirtma plakl apareyler 10 hastada maksil-
laya, 4’inde mandibulaya uygulanmistir.
Maksiller apareylerden 5’ine protriizyon, ya-
vas genisletme ya da minor dental diizeltme
amach vidalar veya zemberekler ilave edil-
migtir. Tim hastalarda cenelik giinde en az
14 saat kadar kullandirilmistir.

Sefalometrik Analiz Yontemi:

Lateral sefalometrik filmler Siemens Orto-
ceph 10 rontgen aygiti ile, bireylerin midsagi-
tal duzlemi ile merkezi 1sin arasi uzaklik 155
cm, film kaset arasi uzaklik 12.5 cm olacak
sekilde elde edilmistir. Film cekimi sirasinda
bireylerin sentrik okluzyonda olmasina dik-
kat edilmistir. Sefalometrik referans noktalari
sefalometrik filmler Uzerine yerlestirilen
0.003 in¢ kalinhginda asetat kagitlari tizerine
0.3 mm’lik kursun kalemle isaretlenmistir. Se-
falometrik filmler Bjork’tin yapisal ¢akistirma
kriterlerine (24) gore cakistirilmig, horizontal
(HR) ve vertikal referans diizlemleri (VR) bi-
rinci sefalometrik cizimden (T1) ikinciye (T2)
aktarilmistir (Sekil 1). Vertikal referans duzle-
mi (VR) birinci filmin (T1) sella noktasindan
(S1) yine birinci filmin (T1) okliizal diizlemi-
ne (OP) dik olacak sekilde, horizontal refe-
rans diizlemi ise (HR) yine S1’den VR’ye dik
ve okluzal diizleme (OP) paralel olacak sekil-
de olusturulmustur. Sefalometrik referans
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University. The initial radiographs (T1) were
obtained shortly before the appliance delivery
and the second radiographs (T2) after
achieving a positive overjet and/or Class |
occlusion, second phase fixed
appliance treatment. The patients included in
the treatment groups were selected
retrospectively and all had skeletal Class Il
malocclusions, reversed overjet and positive
overbite values at the beginning of the
treatment period. The mean ages at the
beginning (T1) and treatment periods are
shown in Table 1. In order to evaluate the
maturational stage hand-wrist radiographs
were used. All of the treatment and control
subjects were between PP2 and MP3cap
developmental stages at the beginning of the
treatment period. (23)

23 of the 37 cases were treated only with
chincup (Case 1), 14 were treated with
chincup + bite-plate appliances (Case 2) . In
both groups, chincups were applied to the
mandible with a force of 500 grams and the
direction of the applied force was toward the
condylar head of the mandible. In the second
group, the occlusal bite plates were applied to
the upper arch in 10 of the patients and to the
lower arch in 4 patients. Finger springs or
screws were incorporated to 5 of the maxillary
appliances for protrusion, slow maxillary
expansion or minor dental corrections. All
patients were instructed to wear their chincups
at least 14 hours per day.

before

Cephalometric Analysis:

The cephalometric recordings
obtained with a Siemens Orthoceph 10
roentgen apparatus under standardized
conditions (the film-focus distance was 155 cm
and the distance from the mid-sagittal plane to
film was 12.5 cm). Subjects were in centric
occlusion during the film exposure. The
cephalograms were traced and the reference
points were marked with a 0.3 mm lead pencil
on 0.003 inch frosted acetate. The
cephalometric  films superimposed
according to the structural method of Bjork.
(24) The horizontal (HR) and vertical reference
planes (VR) were transferred from the first
tracings (T1) to the seconds (T2) according to
the superimposition. The vertical reference
plane (VR) was constructed perpendicular to
the occlusal plane (OP) of the first tracing from

were

were



Sekil 1: A-E Vakanin tedavi 6ncesi
gorunttleri F-J Vakanin tedavi sonrasi
gortntileri.

Figure 1: A-E Pretreatment views of the
patient F-] Posttreatment views of the

patient.
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Sekil 2: A-E Vakanin tedavi 6ncesi
goruntileri F-J Vakanin tedavi sonrasi
gortntileri.

Figure 2: A-E Pretreatment views of the
patient F-J Posttreatment views of the
patient.




noktalarinin izdistimsel uzakliklarinin 6lgul-
mesinde bu referans diizlemlerinden yararla-
nilmistir. Maksiller ve mandibuler kesici ve
molar dislerde meydana gelen degisikliklerin
degerlendirilebilmesi icin maksilla (NL,
NLVR) ve mandibula (ML, MLVR) i¢inde olus-
turulan lokal referans dtizlemleri kullaniimig-
tir. Arastirmada kullanilan sefalometrik refe-
rans noktalari ve dizlemleri sekil 1 de gordil-
mektedir.

Sefalometrik referans noktalarinin +/- ko-
ordinatlari 0.125 mm hassasiyete sahip bir
digitizer (Genius New Sketch Digitizer) yar-
dimiyla iki kez bilgisayar ortamina aktarilmis,
boyutsal ve acgisal 6lctimler PorDios (Purpose
on request Digitizer input output system, Ko-
penhag, Danimarka) bilgisayar programi kul-
lanilarak yapilmistir. Olctimlerde magnifikas-
yon dikkate alinmamistir.

istatistik Yontem

i. Tum olcumlerin ortalama degerleri ve
ortalama degerlerin standart hatalari hesap-
lanmustir.

ii. Grup ici farklarin degerlendirilmesinde
es yapma t-testi’nden

iii. Gruplar arasi farklarin degerlendirilme-
sinde ise Student t-testi’'nden yararlaniimistir.

Metod Hatasi

Sefalometrik olctimleri hesaplanmasinda
kullanilan tim islemler (sefalometrik noktala-
rin belirlenmesi, cakistirma ve dijitasyon) 20
hastada ilk 6lctimlerin yapilmasindan 15 giin
sonra tekrarlanmistir. Olctimlerin giivenilirli-
ginin saptanmasi icin sinif ici korelasyon kat-
sayilar hesaplanmis ve tekrarlama katsayilari
(r) yiksek bulunmustur (0.90-0.99).

BULGULAR

Arastirmada kullanilan iskeletsel ve dento-
alveolar parametrelerin tedavi 6ncesi (T1) de-
gerleri, cenelik ve cenelik+isirma plagi uygu-
lamasi ile meydana gelen degisiklikler (T2-
T1) ile grup-ici ve gruplar arasi istatistik de-
gerlendirmeleri Tablo 1l’de verilmistir.

iskeletsel Olciimler

Yiz yuksekligi olctimleri tedavi basinda
gruplar arasinda istatistiksel olarak benzer
bulunmus, hem anterior (N-Me, N-ANS,
ANS-Me) hem de posterior yiiz yiksekligi 61-
ctumleri (S-Go, S-PNS) her iki tedavi grubun-
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Tablo I: Aragtirma kapsamindaki bireylerin tedavi bagi (T1)
kronolojik yas ortalamalari, tedavi siireleri ve gruplar arasi
istatistik degerlendirme (Student’s t-test)

Table I: Mean chronological ages of subjects in the beginning

of the treatment period (T1), duration of treatments and inter-
group statistical evaluation (Student’s t-test) .

£.enelih/ &j’nelik—ﬁak/

<hin< DBt
o3l Thate (n14)
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Xa$x Xa8x e
Kresindnik Yu;
Chranalagical 17232 1ML S \s
e (TH
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Dwration of . -
Ti<lamenl [NV P B IS F \s
T2-T11)

X: Ortalama/Mean Sx: Standart hata/Standard error of mean
Ns:non-significant

point sella (S1) of the first tracing (T1) and the
horizontal reference plane (HR) was drawn
perpendicular to VR from sella point (S1) and
parallel to OP of the first tracing (Fig. 1). By the
aid of these reference planes, the projective
distances of the reference landmarks were
measured. In order to evaluate the changes of
the maxillary and mandibular incisor and
molar teeth maxillary (NL, NLVR) and
mandibular (ML, MLVR) local reference planes
were used. The reference landmarks and
reference planes used in the study can be seen
in figure 1.

The +/- coordinates of the reference
landmarks were recorded using a Houston
Hipad Digitizer of 0.125 mm resolution with a
double-digitizing procedure. The PorDios
(Purpose on request Digitizer input-output
system, Institute of Orthodontic Computer
Arhus-Denmark) cephalometric
analysis program was used to perform the
necessary calculations. No corrections were
made for the standard magnification.

Science,

Statistical Method

1. Mean values and standard error of mean
values were calculated for all measurements.

2. Paired t-tests were performed to analyze
intra-group differences.

3. Student’s t-tests were used to evaluate
inter-group differences.

Method Error
All  procedures of the measurement
calculation (landmark identification,

superimposition and digitization) for 20
subjects by the same investigator 15 days after
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X: Ortalama deger/Mean, Sx: Standart
hata/Standard error of means, D: Farklarin
ortalama degeri/Mean Differences,

Sd: Farklarin standart hatasi/Standard error of
differences

* p<0.05, **p<0.01, **p<0.001

Tablo 1I: Arastirmada kullanilan
parametrelerin tedavi bagindaki (T1)
ortalama degerleri, tedavi basinda
gruplarin karsilastiriimasi (Student’s t-testi),
tedavi ile meydana gelen ortalama
degisiklikler (T2-T1) ve bu degisikliklerin
grup-ici (t-testi) ve gruplar arasi (Student’s
t-testi) istatistik degerlendirmeleri.

Table II: Mean values of measurements
and comparison of groups at the beginning
of the treatment period (T1). Changes in
the treatment groups (T2-T1), significance
of changes in each group (t-test) and
comparison of changes in treatment
groups with Student’s t-test.



da da istatistiksel olarak 6nemli dlglide artig
gostermistir. Yalnizca Ust anterior ytiz ylksek-
ligindeki artis (N-ANS) gruplar arasinda ista-
tistiksel olarak farkli bulunmustur (p<0.05).
Maksiller olctimler degerlendirildiginde,
maksillanin kafa kaidesine gére konumunu
belirleyen SNA acisindaki artis istatistiksel
olarak 6nemsiz olmasina ragmen, A noktasi-
nin vertikal referans diizlemine gore (VR-A)
her iki grupta da ©6nemli 6lctide ileri hareket
ettigi izlenmektedir. Maksillanin efektif uzun-
lugu da (Cd-A) her iki tedavi grubunda 6nem-
li miktarda artmistir (p<0.01). Maksillanin ka-
fa kaidesine gore rotasyonunu gosteren S-
N.NL acisinda 6nemli bir degisiklik gozlen-
memistir. ANS noktasinin vertikal konumu
(ANS-HR) ve maksillanin horizontal referans
diizlemi ile yaptigi aci (HR.NL) tedavi basin-
da gruplar arasinda farkhlik gostermistir
(p<0.05). Tedavi ile hem ANS hem de PNS
noktalarinin 6nemli miktarda asagi dogru ha-
reket gosterdigi, ancak bu hareketin cene-
lik+plak grubunda daha fazla oldugu ve
gruplar arasinda istatistiksel olarak fark gos-
terdigi izlenmektedir (p<0.001, p<0.05).
Maksillanin genelik+plak grubunda istatistik-
sel olarak anlamli miktarda posterior rotas-
yon gosterdigi (HR.NL, p<0.05) ve maksiller
rotasyonun iki tedavi grubu arasinda istatis-
tiksel oldugu saptanmistir
(p<0.05). Mandibuler parametreler incelen-
diginde, B noktasinin her iki grupta da 6nem-
li miktarda geriye dogru hareket ettigi (SNB,
B-VR), iki grup arasinda istatistiksel olarak
fark olmadigi gorilmektedir. Mandibulanin
efektif boyutundaki (Cd-Gn) degisiklik sadece
cenelik uygulanan grupta istatistik olarak
onemli bulunmazken, cenelik+isirma plagi
grubunda o6nemli miktarda artis olmustur
(1.76  mm, p<0.05) ve iki grup arasinda
p<0.01 diizeyinde fark vardir. Mandibuler
korpus uzunlugu (Go-Me) iki grupta da ista-
tistiksel olarak onemli olglide artmis, cene-
lik+plak grubunda artis daha fazla olmustur
ve iki grup arasinda p<0.05 dizeyinde
onemli bulunmustur. Gonial aci iki grupta da
onemli miktarda azalmistir. Mandibuler ro-

olarak farkli

tasyon derecesi hem kafa kaidesine (S-N.Go-
Gn) hem de horizontal referans diizlemine
gore incelenmistir (HR.Go-Gn). S-N.Go-Gn
parametresine gore mandibuladaki posterior
rotasyon cenelik+plak grubunda istatistiksel
olarak 6nemli bulunmustur (p<0.05). HR.Go-
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first measurements were made. Intra-Class
correlation coefficients were performed to
assess the reliability of the measurements and
"r" values were found to be high (0.90-0.99).

RESULTS

The mean values of all skeletal and
dentoalveolar measurements at the beginning
of the treatment/control period (T1), changes
obtained by chincup and chincup+bite-plate
applications (T2-T1) and the
evaluation of intra- and inter-group differences
are given in Table II.

statistical

Skeletal Measurements

The facial height measurements were
found similar in both groups at the beginning
of the treatment, both anterior (N-Me, N-ANS,
ANS-Me) and posterior (S-Go, S-PNS) facial
height measurements have shown significant
increases in both treatment groups. Only
increase in the upper anterior facial height (N-
ANS) was found statistically different between
the groups (p<0.05).

The maxillary measurements revealed that,
although the increase in the SNA angle
demonstrating  the position
according to the cranial base was not
significant, the A point (VR-A) has moved
significantly in the anterior direction in both
groups. The maxillar effective length (Cd-A)
has also increased significantly in both groups
(p<0.01). S-N.NL angle showing the rotation of
the maxilla in relation to the cranial base didn’t
show any significant change. The vertical
position of point ANS (ANS-HR) and the angle
between maxilla and the horizontal reference
plane (HR.NL) showed significant difference
between groups at the beginning of the
treatment period (p<0.05). Both ANS and PNS
points moved inferiorly but this movement was
more significant in the chincup+bite-plate
group and showed inter-group difference
(p<0.001, p<0.05). Posterior rotation of the
maxilla (HR.NL, p<0.05) was statistically
significant in the chincup+bite-plate group and
maxillary rotation was found statistically
different in two groups (p<0.05). The
mandibular parameters illustrated that, B point
moved backwards (SNB, B-VR) significantly in
both groups and groups were similar. The
change in the mandibular effective length (Cd-
Gn) was not significant in the chincup group,

maxillary
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Gn acisi ise her iki grupta da 6nemli miktar-
da posterior rotasyon gosterecek sekilde art-
mis ancak cenelik+plak grubunda ki artis da-
ha fazla olmustur ve iki grup arasindaki fark
istatistiksel olarak anlamhdir (p<0.05). Hem
Pg hem de Gn noktalari horizontal referans
diizlemine gore (Pg-HR, Go-HR) 6nemli mik-
tarda asagl dogru yer degistirmislerdir. ANB
acist, (A-VR)-(B-VR) olctimlerinin her ikisi de
ceneler arasi iliskinin iki grupta da istatistik-
sel olarak 6nemli miktarda diizeldigini goste-
recek sekilde artmistir (p<0.001). Fasiyal
konveksite acisindaki (N.A.Pg) artis da iki te-
davi grubunda da iskeletsel profilde 6nemli
miktarda diizelme oldugunu gostermektedir
(p<0.001). Ceneler arasi agida (ANS-
PNS.Go-Gn) iki grupta da 6nemli bir degisik-
lik g6zlenmemistir.

Dentoalveoler Olciimler

Tablo Il incelendiginde, tim dentoalveoler
paramatrelerin tedavi ile onemli miktarda
degisiklik gosterdigi izlenmektedir. Overjet
miktarinin tedavi basinda gruplar arasinda
farklilik gosterdigi (p<0.05), tedavi ile iki
grupta da 6nemli miktarda (5.28 mm ve 5.60
mm) arttigi bulunmustur (p<0.001). Cene-
lik+isirma plagi grubunun tedavi basi ortala-
ma overbite degeri cenelik grubundan fazla
olmasina ragmen bu fark istatistik olarak
onemli degildir ve overbite iki grupta da
onemli miktarda azalmistir. Keser dis konum-
lart hem NA ve NB diizlemlerine gére hem
de maksillanin ve mandibulanin kendi icinde
olusturulan lokal referans diizlemlerine gore
incelenmistir ve degisik referans diizlemleri-
ne gore yapilan degerlendirmeler farklilik
gostermistir. Ust keserler iki grupta da énem-
li miktarda protriizyon gostermislerdir (UTi-
NA, UTi-NLVR, U1.NA) ancak maksiller ver-
tikal referans diizlemine gore yapilan él¢time
(UTi-NLVR) gore cenelik+plak grubundaki
protriizyon miktari (3.92 mm), cenelik grubu-
na (1.88 mm) kiyasla daha fazla bulunmustur
(p<0.01). Ayrica Ust keserin vertikal konumu
da (UTi-NL) gruplar arasinda farklihk goster-
mis (p<0.01), cenelik +plak grubundaki int-
riizyon miktari istatistik olarak énemli bulun-
mustur (p<0.01). Alt keser dislerin NB diizle-
mine (LTi-NB, L1.NB) gore her iki grupta da
onemli miktarda retriize oldugu, retriizyon
miktarinin sadece cenelik uygulanan grupta
daha fazla oldugu ancak gruplar arasinda
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but in the chincup+bite-plate group significant
increase was found (1.76 mm, p<0.05) and
there was significant inter-group differences
(p<0.01). The mandibular corpus length (Go-
Me) increased significantly in both groups, the
increase was more in the chincup+bite-plate
group and groups different significantly
(p<0.05). Gonial angle decreased significantly
in both groups. The mandibular rotation was
examined in relation to the cranial base (S-
N.Go-Gn) and the horizontal reference plane
(HR.Go-Gn). S-N.Go-Gn
significantly in the chincup+bite-plate group
(p<0.05). HR.Go-Gn angle increased showing
posterior rotation in both groups but increase
in the chincup+bite-plate group was greater
and difference between the groups is
statistically significant (p<0.05). Both the Pg
and Go points moved downwards (Pg-HR, Go-
HR) significantly. The ANB angle and (A-VR)-
(B-VR) measurements increased significantly
demonstrating  improvement  in  the
intermaxillary relationship (p<0.001). The
decrease in the facial convexity (N.A.Pg) also
demonstrates the improvement in the skeletal
profile (p<0.001). ANS-PNS.Go-Gn angle did
not change significantly.

increased

Dentoalveolar Measurements

Table 1l reveals that all dentoalveolar
parameters changed significantly during
treatment. The overjet amount showed

difference between groups in the beginning of
the treatment (p<0.05) and increased
significantly in both chincup (5.28 mm) and
chincup+bite-plate  groups (5.60 mm)
(p<0.001). The overbite value of the
chincup+bite plate group was greater than the
chincup group but there was no statistical
difference. Overbite decreased in both groups
during treatment. The incisor positions were
evaluated according to both NA, NB planes
and also local reference planes constructed
within the maxilla and the mandible.
Measurements done according to different
reference planes demonstrated differences.
Upper incisors showed significant protrusion
in both groups (U1i-NA, UTi-NLVR, U1.NA),
though according to the measurement from the
maxillary reference plane (UTi-NLVR) the
protrusion in the chincup+bite-plate group
(3.92 mm) was greater compared to the
chincup group (1.88 mm) (p<0.01). Moreover



farklilik olmadigi izlenmektedir. Mandibuler
vertikal referans diizlemine gore yapilan 6l-
¢imde (LTi-MLVR) ise alt keserlerin ¢enelik
grubunda 6nemsiz miktarda retriize oldukla-
r (-0.11), cenelik+isirma plagi grubunda ise
istatistiksel olarak anlamli miktarda (1.62mm,
p<0.01) protriize olduklari ve gruplar arasin-
da onemli farklilik oldugu saptanmistir
(p<0.05). Alt keserler ise mandibuler dizle-
mine gore vyapilan Olcimde (L1i-ML)
p<0.001 diizeyinde ekstriizyon gostermistir.

Hem maksiller hem de mandibuler molar-
larin, her iki grupta da mezializasyon ve ekst-
riizyon gosterdikleri ve hareket miktarlarinin
cenelik+plak grubunda daha fazla oldugu iz-
lenmektedir. Ancak gruplar arasindaki fark
sadece st molarin mezial hareketinde (U6d-
NLVR) istatistiksel olarak anlamli bulunmus-
tur (p<0.05).

TARTISMA

Prognatik bireylerde ortodontik/ortopedik
tedavi ile dengeli bir iskelet ve yumusak do-
ku profili elde etmek her zaman mimkin ol-
mayabilir, bu nedenle Sinif Ill maloklizyon-
lar ortodontistlerin karsilastigi en zor prob-
lemlerdendir. Glinimizde pek ¢ok ortodon-
tist mandibuler prognatizmin genetik bir po-
tansiyeli oldugu ve bu nedenle ortopedik te-
davi ile degistirilemeyecegi fikrini benimse-
mektedirler. Diger taraftan, basarili bir orto-
pedik tedavi problemin agirlasmasini engel-
leyebilir, cerrahi yaklasim ihtiyacini azaltabi-
lir veya ortadan kaldirabilir. Bunun yani sira,
erken yasta uygulanan bir ortopedik/ortodon-
tik tedavi hastanin hayatinin en 6nemli geli-
sim yillarinda goriintstinti ve dolayisiyla psi-
kososyal durumunu olumlu yonde etkileye-
cektir.

Bu calismanin amaci Sinif Il malokliiz-
yonlu vakalarda tek basina ve 1sirma plagi ile
birlikte uygulanan ceneligin iskeletsel ve
dentoalveoler etkilerini incelemek ve karsi-
lagtirmaktir. Bu amacla, sadece cenelik uygu-
lanarak tedavi edilen 23, cenelik ve isirma
plagi kullanilarak tedavi edilen 14 vakaya ait
tedavi 6ncesi ve sonrasi sefalometrik filmler
degerlendirilmistir. Cenelik ile tedaviye bas-
lama yasinin mumkiin oldugu kadar buyi-
menin erken dénemlerinde olmasinin tedavi-
nin basarisi igin gerekli oldugu kabul edilmis-
tir. (1,3,5,7) Calismaya dahil edilen bireylerin
tedavi 6ncesinde pibertal biiytime atihminda
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the vertical position of the upper incisors (U1i-
NL) showed difference between the groups
(p<0.01) and the intrusion in the chincup+bite-
plate group was found significant (p<0.01).

The lower incisors showed significant
retrusion in relation to the NB plane (L1i-NB,
L1.NB) in both groups, the retrusion was more
in the chincup only group but no statistical
difference between groups was noted.
According to the measurement from the
mandibular reference plane (L1i-MLVR) lower
incisors retruded insignificantly in the chincup
group (-0.11 mm) and protruded significantly
in the chincup+bite-plate group (1.62 mm,
p>0.01) and groups differed significantly
(p<0.05). Lower incisors showed extrusion
according to the measurement from the
mandibular plane (LTi-ML, p<0.001).

Both the maxillary and mandibular molars
presented mesialization and extrusion in both
groups and the amount of movement was
greater in the chincup+bite-plate group. The
inter-group difference was only significant in
the mesial movement of the upper molar (U6d-
NLVR, p<0.05).

DISCUSSION

Class Il malocclusion is one of the most
challenging problems confronting the
orthodontist as achieving a harmonious
skeletal and soft tissue profile is sometimes
difficult. At present, a large number of
orthodontists ~ think  that  mandibular
prognathism has a genetic potential that
cannot be altered by orthopedic treatment. On
the other hand, a successful orthopedic
treatment can prevent the problem from being
more severe and can eliminate or reduce the
need for a comprehensive surgical approach
and will improve the psychosocial well being
and appearance of the patient during the
teenage years which are the most important
formative years of their lives.

The aim of this study is to examine and
compare the skeletal and dentoalveolar effects
of chincup applied alone and together with a
bite-plate appliance. Cephalometric films of 23
patients receiving treatment with only chincup
and 14 with chincup+bite-plate appliance
obtained before and after treatment were
evaluated to serve this aim. An early treatment
age is accepted to be necessary for successful
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(PP2= ve MP3caparasi) olmalarina dikkat
edilmistir.

Her iki tedavi grubunda da cenelikler,
kondil-cene ucu yoniinde, 500 gr kuvvetinde
ve glinde ortalama 14 saat kadar uygulanmig-
tir. Literatiirde de Simif [l malokliizyonlarin
tedavisinde kullanilan ¢eneligin yoni, genel-
likle kondil-cene ucu dogrultusunda olmus-
tur ve 500-600 gr arasinda kuvvetler uygu-
lanmustir. (2-4,9) Cenelik takma stiresi, hasta
kooperasyonuna, anomalinin siddetine ve bi-
reyin biuyiime donemine gore degisiklik gos-
termektedir.

Bu arastirmanin amaci ve bulgulari hem
sadece genelik hem de genelik+isirma plagi
kullanilan hastalarda meydana gelen iskelet-
sel ve dentoalveoler degisiklikleri gostermek
ve aparey secimine isik tutmaktir. Bu galisma
A noktasinin her iki grupta da 6nemli miktar-
da ileri hareket ettigi ve midfasiyal uzunlu-
gun (Cd-A) arttig1 gorulmektedir. Bazi arastir-
macilar ¢eneligin, maksillanin anteroposteri-
or gelisimini etkiledigini ve stimule ettigini
gosterirken, (1,3,5,6,8,11,14,19-21) bazilar
onemli bir etkisi olmadigini belirtmislerdir.
(7,13) Cenelik uygulamasi ile normal overjet
ve overbite iliskisi saglanmis, maksilla buyu-
mesini sinirlandiran mandibuladan kurtul-
mus ve blytmesi stimtle edilmistir.

Her iki grupta da maksillada posterior ro-
tasyon meydana geldigi, ancak bu rotasyo-
nun genelik+plak grubunda daha belirgin ol-
dugu izlenmektedir. Ritucci ve Nanda (6) ce-
nelik tedavisi sirasinda posterior vertikal
maksiller biytmenin anterior vertikal buyu-
meye gore daha fazla durdurulmasi nedeniy-
le, maksillada saat yoniinde rotasyon olustu-
gunu bildirmislerdir. Cenelik+plak grubunda
isirma plaginin etkisi ile anterior maksilla
posterior maksilladan daha fazla asagi hare-
ket etmis ve bu grupta rotasyon daha onemli
bulunmustur. Yine bu grupta ANS nin asagi
hareketi nedeniyle tist anterior yiiz yiksekli-
gindeki artis sadece ¢enelik grubuna kiyasla
daha fazla olmustur.

Mandibuler parametreler incelendiginde,
mandibulanin her iki grupta da 6nemli mik-
tarda geriye dogru hareket ettigi, gonial aci-
nin azaldigi gorilmektedir. Efektif mandibu-
ler uzunluk ve korpus uzunlugu cenelik+plak
grubunda 6nemli miktarda artis gostermistir.
Klinik ve deneysel calismalarda ceneligin
mandibuler biyimeyi durdurdugu, yonini
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outcomes with chincup treatment. (1,3,5,7)
The patients included in the study were all in
the pubertal growth spurt (between PP2= and
MP3cap).

In both of the treatment groups the chincups
were applied in chin-condyle direction with a
force of 500 gr for 14 hours/day. In the
literature the direction of application has been
in the chin-condyle direction with forces of
500-600 gr. (2-4,9) The duration of application
varies according to the patient’s cooperation,
severity of the anomaly and the growth period
of the patient. The aim and findings of this
study is to show the skeletal and dentoalveolar
changes in patients whom were treated with
only chincup and with chincup+bite-plate and
to guide clinicians in appliance selection. In
this study, it was seen that A point
significantly and midfacial length (Cd-A)
increased in both groups. Some of the studies
in the literature have shown that chincup
effected and stimulated the anteroposterior
development of the maxilla (1, 3, 5, 6,8, 11,
14,19-21) whereas, others reported that it
didn’t have an effect. (7,13) By application of
the chincup a normal overjet and overbite
relationship was achieved and the maxilla was
freed from the mandible restricting its growth
and growth of the maxilla was stimulated.

The maxilla demonstrated posterior
rotation in both groups but the rotation was
more significant in the chincup+bite-plate
group. Ritucci and Nanda (6) have reported a
clockwise rotation in the maxilla due to
anterior maxilla moving more inferiorly than
the posterior maxilla during chincup
treatment. In the chincup+bite-plate group
the anterior maxilla moved more in the
inferior direction than the posterior maxilla
owing to the effect of the bite-plate and the
rotation was found more significant in this
group. Yet again, the increase in the upper
anterior facial height was greater due to the
downward movement of ANS compared to
the chincup only group. The mandible
moved backwards significantly and gonial
angle decreased significantly in both groups.
The effective mandibular length and corpus
length increased significantly in the
chincup+bite-plate group. Clinical and
experimental  studies have revealed
redirection, inhibition of mandibular growth
and backward repositioning of the mandible

moved



degistirdigi ve mandibulanin geride konum-
lanmasina neden oldugu bildirilmistir.
(3,5,9,12) Mandibula korpus uzunlugundaki
artis, fonksiyonlarin devam ettirilebilmesi
icin, ramus arkasinda depozisyon ve 6niinde
rezorbsiyon olaylarina bagh olarak meydana
gelen remodellinge baglanmistir. Bu faaliyet,
ceneligin uzun sire uygulanmasi ile sinirlan-
makta ve mandibula korpus uzunlugunda
azalma seklinde gozlenmektedir. (5) Wendel
ve Nanda4 longitudinal ¢alismalarinda ¢ene-
lik ile hem korpus uzunlugunda hem de ra-
mus yiiksekliginde azalma oldugunu goster-
mislerdir. Ayni arastirmacilar gonial agida ar-
tis saptarken4, pek cok yazar bulgularimizla
uyumlu olarak gonial acida daralma oldugu-
nu belirtmistir. (2,3,19,20)

Literattirde birgok arastirmaci genelik ile
mandibulada 6nemli miktarda asagi ve geri-
ye rotasyon oldugunu bildirmislerdir.
(9,13,15) Tablo 2 incelendiginde her iki grup-
ta da mandibulanin geriye rotasyon gosterdi-
gi ancak bu rotasyonun plakla birlikte cene-
lik uygulanan grupta daha belirgin oldugu
gorilmektedir. Bu farkin nedeni 1sirma plagi
kullanilan grupta, plakla kapanisin agilmasi
ve yine bu grupta bazi hastalarda plaklarla
genisletme yapilmis olmasi olabilir.

Cenelik tedavisi ile st keserlerde protriiz-
yon, alt keserlerde retriizyon meydana geldi-
gi, overjetin arttigi ve overbite miktarinin
azaldigi bildirilmistir. (1,4,6,8,9,13) Janzen
ve Blueher (18), Macaca Mulattalarda mandi-
bulaya uygulanan retraktif kuvvetlerin Gst ke-
sici digleri protriize ettigini, alt kesici dislerin
de ust kesiciler ile kontaklarini devam ettir-
mek icin protriize oldugunu bildirmislerdir.
Arastirmamizda her iki genelik grubunda da
st keserlerde protriizyon meydana geldigi,
overjet'in arttigi, overbite'in azaldigi gorul-
mektedir. Cenelik ve 1sirma plagi uygulanan
grupta st keserlerdeki protriizyonun daha
belirgin oldugu ve intriizyon meydana geldi-
gi gorilmektedir. Ust keser konumudaki
gruplar arasi fark yine isirma plagi kullanilan
grupta maksilla gibi st keserlerin de under-
jetten kurtularak veya apareydeki aktif ele-
manlar nedeniyle daha fazla protriize olma-
larindan kaynaklanmaktadir. Alt keser konu-
mundaki degisiklik de gruplar arasi fark gos-
termis ve mandibula iginde olusturdugumuz
referans diizlemine gore cenelik + plak kulla-
nilan grupta retriizyon degil, protriizyon goz-
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both with chincup. (3,5,9,12) The increase in
the mandibular corpus length was linked to the
remodelling due to the posterior deposition and
anterior resorption of the ramus in order to
attain it’s functions. This process was limited by
the long-term application of chincup and
decrease in the mandibular corpus length was
observed. (5) Wendel and Nanda (4) in their
longitudinal study have demonstrated decrease
in the corpus and ramal lengths with application
of chincup. The same researchers have reported
increase in the gonial angle (4), while many
authors have reported a decrease in the gonial
angle in consistency with our findings.
(2,3,19,20)

In the literature many investigators have
reported significant downward and backward
rotation of the mandible with chincup forces.
(9,13,15) Examination of table Il reveals that
the mandible showed backward rotation in
both groups but the rotation was more evident
in the chincup+bite-plate group. This
difference can be attributed to the opening of
the bite with the intra-oral appliance and again
the expansion done in some of the patients in
this group.

Protrusion of the upper incisors, retrusion
of the lower incisors, increase in the overjet
and decrease in the overbite amount due to
chincup treatment have been reported.
(1,4,6,8,9,13) Janzen and Blueher18, have
stated that upper incisors were protruded,
lower incisors were protruded to keep their
contacts with the upper incisors by application
of retractive forces to mandibles of Macaca
Mulattas. In the present study upper incisors
showed protrusion, overjet increased overbite
decreased in both groups. It can be seen that
the upper incisor protrusion is more obvious
and accompanied by intrusion in the
chincup+bite-plate group. The difference in
the upper incisor changes are due to the
disengagement of the upper incisors from the
underjet and also the active elements
incorporated  in the appliances in the
chincup+bite-plate group. The lower incisor
changes have also shown differences between
the groups and in the chincup+bite-plate
group they presented protrusion instead of
retrusion according to our mandibular
reference plane. It is evident that lower incisor
retraction was controlled by the intraoral
appliances used in this group. The lower
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lenmistir. Bu grupta kullanilan agiz ici apa-
reyler ile alt keser retriizyonunun engellendi-
gi gorilmektedir. iskeletsel Sinif 1ll yapi gos-
teren bireylerde zaten negatif overjetin kom-
panse edilmesi icin alt keserler retriiziv ko-
numdadirlar (25-28) ve cenelik ile keserlerin
daha da retriize olmalari istenmeyen bir du-
rumdur. Cenelik ile birlikte plak kullanilmasi,
negatif overjetin dental degisikliklerden ¢ok
iskeletsel olarak eliminasyonuna zemin ha-
zirlamistir.

Alt ve tst molarlar her iki grupta da mezi-
alizasyon ve ekstriizyon gosteiriken, tist mo-
larlardaki mezial hareket ¢eneligin plakla bir-
likte uygulandigi grupta daha fazladir. Rituc-
ci ve Nanda (6), ceneligin etkilerini tedavi
gormeyen Sinif Il bireylerden olusan bir
kontrol grubu ile kargilastirarak inceledikleri
calismalarinda, cenelik grubunda maksiller
molarlarin kontrol grubuna gére daha fazla
meziale hareket ettiklerini ancak stirme mik-
tarlarinin fark gostermedigini bildirmiglerdir.

Bu calismada cenelik ve cenelik+isirma
plagi kullanilarak tedavi edilen Sinif lll birey-
lerde meydana gelen iskeletsel ve dentoalve-
olar degisiklikler incelenmistir. Bulgular ge-
nel olarak degerlendirildiginde, ceneler arasi
ve keser disler arasi iki uygulama ile de du-
zeldigi gorilmektedir. iki uygulamanin mak-
sillanin ileri yonde buytumesi tzerinde ben-
zer etkileri oldugu gortlmektedir. Ancak ge-
nelik+plak grubunda hem maksillanin hem
de mandibulanin sadece cenelik gurubuna
kiyasla daha 6nemli miktarda posterior rotas-
yon yaptigi izlenmistir. Bu nedenle dik yon
degerleri artmis bireylerde dikkatli kullanil-
malidir. Bu gruptaki belirgin posterior rotas-
yonun plakla kapanisin acilmasi ve/veya apa-
reylerle genisletme yapilmasi nedeniyle orta-
ya cikabilecek oncil temaslardan kaynakla-
nabilecegini ve bu durumun kalici olmayaca-
gini, tedavi sonunda rotasyonun geriye done-
bilecegini diistinmekteyiz.

Ceneligin uzun donem etkilerinin incelen-
digi calismalarda onemli relaps potansiyelle-
ri bildirilmistir. (3,7,9-17) Bu nedenle, erken
donemde uygulanan bu ortopedik yaklagim-
larin basarisini ve kalicihgini degerlendirebil-
mek i¢in uzun dénem sonuclar gereklidir.

SONUCLAR
Bu calismada sadece cenelik ve cenelik +
isirma plagr kullanilarak tedavi edilen Sinif 111
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