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GiRiS

Dissel Sinif 1l kapanis bozukluklarinin ce-
kimsiz tedavisi, st buytk azilarin Sinif 1 ilis-
kiye dogru distalize edilmesini gerektirir.
Sonrasinda buyuk azilar yerinde tutulurken
kiiciik azi, kanin ve kesici digler sabit braket
sistemleri ile geriye dogru hareket ettirilir. Ust
buytk azilarin distalizasyonu icin agiz disi
headgear aygiti uygulamasi kullanilan en es-
ki yontemlerden biridir (1,2) ve oldukca etki-
li oldugu gosterilmistir (3-5). Ancak bu tedavi
yontemi hasta uyumu gerektirdigi icin hasta
bagimhligini ortadan kaldiran cesitli agiz ici
distalizasyon mekanikleri gelistirilmistir. itici
miknatislar (6,7), stiper elastik nikel- titan-
yum vyaylar (8,9), Wilson arklari (10), distal
jet (11,12), jones jig (13-14) ve pendulum
apareyi (15-20) bu mekaniklerden bazilandir.
Agiz ici distalizasyon apareyleri ile tst buytk
azi diglerinin distale hareket ettirilmesi sira-
sinda kicuk azi ve kesicilerde mesial reaksi-
yon kuvveti olusmaktadir. Bu sebeple olusan
ankraj kaybini 6nleyebilmek igin arastiricilar
osseointegre implantlar (21,22), cerrahi plak-
lar (23) veya mini vida (24-27) iceren yeni
distalizasyon apareyleri gelistirmislerdir.

Literatiirde Gst buyiikazilar distale hareket
ettiren yontemlerin etkileri ile ilgili cok sayi-
da galisma olmasina ragmen, bu yontemlerin
kesici retraksiyonu ve sabit tedavi sonrasi et-
kileri tizerine yaymlanmis az sayida rapor
mevcuttur.

Bu klinik calismanin amaci kemik destekli
pendulum apareyinin iskeletsel ve dissel etki-
lerini buiylikazi distalizasyonu sonrasinda ve
kapsamli ortodontik tedavinin bitiminde de-
gerlendirmektir.

BIREYLER ve YONTEM

Hasta Secimi

Kemik destekli pendulum apareyini (BA-
PA) degerlendirmek icin ortodontik tedavi
goren dissel Sinif Il kapanis bozukluguna sa-
hip 11 birey (10 kiz, 1 erkek) galisma grubu-
na dahil edildi. Baskent Universitesi Adana
Arastirma ve Uygulama Merkezi’nde sabit or-
todontik tedavi goren bireylerin baslangic ka-
yitlart alindiginda yas ortalamasi 13+2,1 yil
olarak belirlendi (Tablo ). Arastirmaya dabhil
edilecek hastalarda aranan 6zellikler su sekil-
de siralanabilir:
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INTRODUCTION

The correction of Class Il malocclusion wit-
hout skeletal involvement by a non-extraction
protocol requires the movement of maxillary
molars distally to Class | relationship. After
that, the molars are held in place whereas the
premolars, canines, and incisors usually are
retracted by multibracket techniques. A variety
of methods for distal molar movement have
been suggested. Extraoral traction with head-
gear (1,2) is one of the oldest methods for ma-
xillary molar distalization and successful treat-
ment effect has been reported (3-5). However,
this treatment is highly dependent on patient
cooperation; therefore, various intraoral devi-
ces that have almost eliminated the reliance
on the patient have been introduced. These
techniques include repelling magnets (6,7),
super elastic Nickel-titanium coil springs (8,9),
Wilson arches (10), distal jet (11,12), Jones jig
(13,14) and pendulum appliance (15-20). Du-
ring the distal movement of molar teeth, a me-
sial reaction force on premolars and incisors
occurs with intraoral distalization appliances.
To overcome this loss of anchorage, researc-
hers have designed new distalization devices
involving the osseointegrated implants
(21,22), surgical plates (23) or miniscrews (24-
27).

Although, many studies have examined the
effects of any method for moving maxillary
molars, there are few reports have been pub-
lished on the treatment effects of these met-
hods after incisor retraction and fixed ortho-
dontic therapy.

The aim of this clinical study is to evaluate
the skeletal and dental effects of the bone-ac-
hored pendulum appliance during and after
the comprehensive orthodontic treatment.

SUBJECTS and METHODS

Patient Selection

The sample for the evaluation of bone-anc-
hored pendulum appliance (BAPA) consisted
of 11 consecutively treated Class Il orthodon-
tic patients (10 female; 1 male) that received
comprehensive orthodontic treatment at Bas-
kent University, Adana Medical Teaching and
Research Center. The mean age of the sample
at the time of the initial records was 13 + 2.1
(Table I). All patients met the following inclu-
sion criteria:

(1) Angle Class Il molar relationship, (2)

Tiirk Ortodonti Dergisi 2008;21:13-24



Kemik Destekli Pendulum Apareyinin Tedavi Etkileri

Treatment Effects of Bone-Anchored Pendulum Appliance

Mininum
Yay/Age 10
Cistal zasyon sCrisi 4
Lristal zaticn perion
Koaszml tecavi siresi
Camaraharsiva trsaimeant 19

peried

Maximum ort /Mgzan SS/Shr
16 13,0 2,1
10 7,5 1,9
32 24,5 55

(1) Angle Sinif 1l buyiikazi iliskisi, (2) Ust
ikinci baytk azilar da dahil tim daimi disle-
rin stirmiis olmasi, (3) lyi agiz hijyeni, (4) Ust
dis arkinda orta siddette, alt dis arkinda en az
dizeyde caprasiklik olmasi veya hi¢ olma-
masi, (5) Vertikal biiylime yonii gostermeme-
Si.

Hasta grubuna ait baslangic olctimleri
Tablo 1l'de gosterilmistir. Distalizasyon sira-
sinda BAPA'dan bagka bir aparey kullanilma-
di. Hastalar ve aileleri cerrahi islem konusun-
da bilgilendirilerek aydinlatiimis onam alin-
di.

BAPA Uygulanmasi

Tedavide buiytikazi distalizasyonu icin Kir-
celli ve ark (27) tarafindan tanimlanan kemik
destekli pendulum apareyi uygulandi. Kemik
ici vidalar (2.0 X 8.0 mm) (IMF- Intermaksil-
ler fiksasyon vidasi, Stryker, Leibinger, Ger-
many) (Sekil 1) yerlestirilip 6lct alinarak algi
model elde edildi. Modelde vidanin Uzeri
mumla kapatildi ve pendulum apareyi kiigiik
azilara uzanan yardimci teller olmadan ha-
zirlandi. Agizda apareyin uyumu kontrol
edildi ve zembereklere palatal sutura paralel
olacak sekilde 6n aktivasyon verildi. Hilgers,
bu on aktivasyonun, TMA zemberekler "lin-
gual sheath"lere yerlestirildikten sonra 60°lik
bir aktivasyon olusturacagini ve bunun da
buyikazi tizerinde yaklasik 200-250 gr kuv-
vet olusturacagini tarif etmistir (15). Akrilik
plak, metil metakrilat icermeyen soguk akri-
likle (Ufi Gel hard, Voco GmbH, Cuxhaven,
Germany) vidaya tutturuldu. Aktif pendulum
zemberekleri (Ormco Corp, Glendora, Calif)
birinci buytkazi bantlarindaki "lingual she-
ath"lere yerlestirildi. Tedavi sirasinda gerekti-
ginde tekrar aktive edildi.

Stper Sinif | iliski elde edildikten sonra,
buytkazilari yerinde tutmak icin aparey agiz-
da birakildi. Buytikazi iliskisinin duzeltilmesi
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Presence of all permanent teeth, including all
maxillary second molars, (3) Good oral hygi-
ene, (4) Moderate space deficiency in the ma-
xillary dental arch and minimal or no crow-
ding in the mandibular arch. (5) Not presen-
ting vertical growth pattern.

Initial measurements of treated patients we-
re represented at Table Il. No other appliance
was used other than BAPA during the distaliza-
tion phase. All patients and parents were infor-
med about the surgical procedure and signed
a consent form.

Application of the BAPA

A bone-anchored pendulum appliance
described by Kircelli et al. (27) was applied for
intraoral molar distalization. After the inserti-
on of a titanium intraosseous screw (2.0 X 8.0
mm) (IMF- Intermaxillary fixation screw,
Stryker, Leibinger, Germany) (Figure 1), imp-
ression and stone cast were obtained. The
screw head was blocked out with wax on the

model, and the pendulum appliance was
constructed without the auxiliary wires that
extend to the premolars. The appliance adap-
tation checked intraorally and the springs we-
re pre-activated parallel to the median palatal
suture. Hilgers defined that this pre-activation

Tablo I: Calismaya ait

demografik veriler.

Table I: Demographic data
regarding the study.

Sekil 1: Intraosseoz vida.

Figure 1: Intraosseous screw.
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Tablo II: Hasta grubuna ait

Table II: Initial measurements

16

baslangig lctimleri.

of the study group.

Min
Co-A (mm) 76,0
Co-Pog (mm) 100,0
A-PTV (mm) 46,0
B-PTV(mm) 34,0
Mand Plane (°) 25,0
TFH (mm) 112,0
LFH (mm) 56,0
U6-PTV (mm) 23,0
U5-PTV (mm) 20,0
U4-PTV (mm) 33,0
U1-PTV (mm) 50,0
U6-FH (°) 68,0
U5-FH (°) 76,0
U4-FH (°) 81,0
U1-FH (°) 94,0
L6-PTV (mm) 22,0
L1-PTV (mm) 47,0
IMPA (°) 78,0
Overjet (mm) 3,0
Overbite (mm) 2,0
UL-E line (mm) -5,0
LL-E line (mm) -3,0

ortalama 7,5+1,9 ay surdi (Tablo 1). Distali-
zasyon sirasinda kigtikazilar birinci buytka-
zilarla birlikte kendiliginden distale hareket
etti. Bu asamada siralama ve seviyeleme igin
braketler (Microprogressive, GAC Internati-
onal, Inc., NY, USA) yapistirildi. Ark telleri su
sirayla uygulandi; 0.016-inch, 0.016 x 0.016-
inch ve 0.016x0.022-inch nikel-titanyum.
Kicukazilarin eksen egimleri diklestikten ve
siralandiktan sonra, gerekli vakalarda kanin-
ler Simif | iliskiye tasindi. Posteriorda Sinif |
iliski elde edildikten sonra her iki tarafa stabi-
lizasyon amaciyla 0.016x0.022-inch celik
segmental ark telleri takildi. Sonra st kesici-
lerin geriye toplanabilmesi icin BAPA c¢ikari-
larak Ricketts boltimlu retraksiyon arki yer-
lestirildi. Gerekli vakalarda ankrajin giiclen-
dirilmesi icin Sinif 1l elastikler verildi. ideal
ark telleri ile bitirme islemlerinden sonra sa-
bit apareyler c¢ikarilarak Hawley pekistirme
plaklar takildi. Kapsamli tedavi ortalama
24,5 + 5,5 ay sirdi (Tablo I).

Sefalometrik Analiz

Dissel, iskeletsel ve yumusak doku degi-
sikliklerini degerlendirmek amaciyla tedavi
bagi (T1), BAPA ile distalizasyonun hemen
sonrasi (T2) ve sabit ortodontik tedavi sonun-

Hancioglu-Kircelli, Pektas, Karan, Polat-Ozsoy

Max Ort/Mean SS/SD
90,0 83,2 3,7
115,0 108,0 4,1
58,0 51,3 3,9
48,0 43,3 3,8
33,0 28,9 3,2
125,0 117,0 4.4
67,0 63,6 3,6
32,0 26,6 2,6
36,0 29,3 4,0
43,0 37,8 2,6
62,0 54,2 3,2
83,0 74,4 5,6
88,0 81,3 4,0
100,0 91,1 6,3
118,0 107,9 8,3
31,0 25,9 2,6
58,0 50,3 3,0
102,0 91,4 7,3
7,0 3,9 1,2
7,0 3,5 1,5
-2,0 -2,8 9
1,0 -9 1,3

creates an activation of 60° after insertion of
TMA springs to the lingual sheats and this
exerts approximately 200-250 grams of force
on the maxillary molars (15). The acrylic plate
was connected to the screw head using cold-
curing, methyl methacrylatefree acrylic resin
(Ufi Gel hard, Voco GmbH, Cuxhaven, Ger-
many). Activated pendulum springs (Ormco
Corp, Glendora, Calif) were placed into the
lingual sheaths on the first molar bands. Along
the treatment, the springs were reactivated if
necessary.

After achieving a super Class | molar relati-
onship, the appliance was left in place to reta-
in distalized molars. The average time for cor-
rection of molar relationship was 7.5 = 1.9
months (Table I). Premolars were drifted dis-
tally spontaneously along with first molars du-
ring the distalization period. Then preadjusted
orthodontic appliances (Microprogressive,
GAC International Inc., NY, USA) were placed
for leveling and aligning. The arch wire sequ-
ence was as follows; 0.016-inch,
0.016x0.016-inch, and 0.016x0.022-inch nic-
kel-titanium. After uprighting and aligning axi-
al inclinations of the premolars, canines were
retracted to Class | relationship, if required. Af-
ter achieving a Class | relationship in the pos-
terior segment, a segmental 0.016x0.022 sta-
inless steel segmental arch wire was placed in

Tiirk Ortodonti Dergisi 2008;21:13-24



Kemik Destekli Pendulum Apareyinin Tedavi Etkileri
Treatment Effects of Bone-Anchored Pendulum Appliance

T2-T1 B deggl T3-T2 P degil
min max art £ 55 P value min max ort x 55 Fvalue
Mean + SD Mean + SD
Co-A (mm) ,0 3,0 0,6 +0,9 ,034 0,0 3,0 09+0,9 ,014
Co-Pog (mm) 0 3,0 1,0+1,1 026 0,0 35 1,6+1,4 017
A-PTV (mm) 0 2,0 03£06 - -1,0 1,0 01%05 -
B-PTV (mm) -3,0 4,0 -0,1+1,9 - 0,0 3,0 09+11 ,027
Mand Plane (°) 1,0 3,0 08+1,1 ,047 -2,0 0,0 -0,3+0,6 -
TFH (mm) ,0 4,0 1,8+14 ,007 -1,0 5,0 19+21 ,024
LFH (mm) ,0 3,0 1,2+1,0 ,010 -1,0 3,0 10+£1,1 ,027
U6-PTV (mm) -7,0 ,0 -4,6 £2,0 ,005 -3,0 7,0 28+26 ,014
U5-PTV (mm) -6,0 5,0 -2,9+2,8 ,037 -1,0 6,0 1,7+£2,0 ,020
U4-PTV (mm) -4,0 ,0 -2,2+12 ,004 -2,0 5,0 0,2+2,0 -
U1-PTV (mm) -1,0 2,0 0,1+0,9 - -2,0 5,0 06+24
U6-FH (°) -22,0 -8,0 -13,0 +4,1 ,003 4,0 30,0 158+ 7,6 ,003
U5-FH (°) -18,0 -4,0 -11,8+3,8 ,003 1,0 24,0 10,0+ 8,3 ,003
U4-FH (°) -20,0 -4,0 -10,0 +4,6 ,003 0,0 12,0 50+4.1 ,008
U1-FH (°) -7,0 1,0 -2,8+2,6 ,012 -2,0 21,0 53+7,1 032
L6-PTV (mm) -3,0 2,0 0,1+1,3 - 0,0 3,0 15+11 ,007
L1-PTV (mm) -3,0 2,0 -0,0£1,3 - 0,0 6,0 26+16 ,004
IMPA (°) -1,0 3,0 05+1,1 - -4,0 16,0 4,6 £6,2 ,041
Overjet (mm) -1,0 2,0 0,0+0,9 - -4,0 1,0 -1,2+1,4 ,031
Overbite (mm) -3,0 ,0 -1,1+£1,0 ,011 -3,0 2,0 0,0+15
UL-E line (mm) -2,5 1,0 -04+1,1 - -2,0 2,0 -02+1,2
LL-E line (mm) -3,0 0 -0,5+0,9 - -2,0 2,0 -0,1+1.2
-; p>0.05

da (T3) lateral sefalometrik film alindi. Sefalo-
metrik radyograflarin hepsi ayni teknisyen ta-
rafindan ayni cihazda cekildi. Filmler Gizerin-
de pterigoid vertikal dizlem ve Frankfurt ho-
rizontal diizlem referans alinarak tek bir arag
tirici tarafindan (BHK) cizim yapildi. Kullani-
lan olgtimler Sekil 2 ve 3’de gortlmektedir.

istatistiksel Analiz

Yapilan ilk 6lctimler 1 hafta sonra tekrar-
landi. Tekrarlanabilirligi degerlendirmek igin
Spearman’s rho coefficients hesaplandi. Kat-
sayilarin 1.00’a yakin oldugu bulundu. OI-
climlerin eslesmis deger karsilastirmalari igin
parametrik olmayan Wilcoxon sign rank testi
kullanildi. 0.05 olasiligr anlamli kabul edildi.

BULGULAR

Tedavi sonucu yumusak doku, iskeletsel
ve digsel 6lctimlerde meydana gelen degisik-
likler ortalama ve standart sapmalariyla bir-
likte Tablo IlI’de verilmistir. Tim tedavi asa-
malarinin goruldigi ornek bir hastaya ait fo-
tograflar Sekil 4 ila 10 arasinda izlenmekte-
dir.

TARTISMA

Turkish Journal of Orthodontics 2008;21:13-24

both sides for stabilization. Then, the BAPA
was removed for retraction of maxillary inci-
sors. Retraction was achieved with a Ricketts
sectional retraction utility arch. Class Il elastics
were used for anchorage reinforcement, if ne-
eded. After finishing procedures with ideal
arch wires, fixed orthodontic appliances were
removed and Hawley retainers were placed.
Comprehensive orthodontic treatment lasted
in average 24.5 + 5.5 months (Table I).

Cephalometric Analysis

Lateral cephalometric radiographs obtained
at treatment onset (T1); immediately after dis-
talization by the BAPA (T2) and at completion
of fixed orthodontic treatment (T3) to assess
dental, skeletal and soft tissue changes. All
cephalograms were obtained with the same
machine by a single operator. The lateral cep-
halograms were traced on acetate paper by
one investigator (B.H.K.) with using the ptery-
goid vertical plane (PTV) and the Frankfort ho-
rizontal plane (FH) as reference planes. The
cephalometric measurements are shown in Fi-
gures 2 and 3.

Statistical analysis
The initial measurements were repeated af-

Tablo III: Tedavi sonucu

yumusak doku, iskeletsel ve

digsel 6lgiimlerde meydana

gelen degisiklikler.

Table II: Changes with

treatment in the soft tissue,

skeletal, and dental

measurements.
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Sekil 2: Iskelet ve yumusak

18

doku 6lglimleri.

Figure 2: Skeletal and soft

tissue measurements.

Sekil 4: Hastanin tedavi

oncesi fotograflar1.

Figure 4: Pretreatment

photographs of a patient.

Hancioglu-Kircelli, Pektas, Karan, Polat-Ozsoy

Pterygold Ve
Pldn?ys

Bircok arastirici Sinif Il buytikazi iligkisinin
dizeltilmesinde agizici distalizasyon aparey-
lerinin etkinligini degerlendirmis ve basarili
sonuclar rapor etmislerdir (15-27). Ancak, sa-
dece sinirli sayidaki calismada kapsamli orto-
dontik tedavi bitiminde degerlendirme yapil-
mistir (12,28,29). Bu klinik ¢alismada kemik
destekli pendulum apareyi uygulanan 11 has-
tada sabit tedavi sonunda meydana gelen de-
gisiklikler rapor edildi.

Ankraj kaybi, geleneksel pendulum apare-
yinin etkilerini ortaya koyan calismalarda ge-
nel bir bulgudur (15-20,28,29). Ankraj kont-
rolii hem etkili bir biiyikazi distalizasyonu
saglamak hem de anterior disler geriye alinir-
ken distalize edilmis buytikazilari yerinde

ter 1 week. Spearman’s rho coefficients were
calculated to analyze repeatability. Coeffici-
ents were found to be close to 1.00. Nonpara-
metric Wilcoxon sign rank test was used for
comparison of paired values of the measure-
ments. A probability of .05 was accepted as
critical significance.

RESULTS

The mean, the standard deviation, and the
changes with treatment in the soft tissue, ske-
letal, and dental measurements are summari-
zed in Table lll. Whole treatment steps of a
sample patient can be followed through Figu-
re 4 to 10.

Tiirk Ortodonti Dergisi 2008;21:13-24



Kemik Destekli Pendulum Apareyinin Tedavi Etkileri
Treatment Effects of Bone-Anchored Pendulum Appliance
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DISCUSSION

tutmak icin gereklidir. Ankrajin gticlendiril-
mesi icin elastikler, headgear veya Nance
apareyi kullanilabilir ancak headgear ve elas-
tik kullanimi hasta uyumu gerektirmektedir.
Osseointegre implant (21,22), titanyum mini
vida (24-27,31,32) ve mini plak (23) gibi ge-
cici ankraj aygitlari kullanmak alternatif bir
yontemdir. Bu calismada daha 6nce tanim-
landigr gibi (27) kemik ici vida gecici ankraj
aygiti olarak kullanildi, boylece ankraj kaybi
olmadan maksiller biiyiikazi, hatta kiiciikazi
distalizasyonu elde edildi.

iskelet ve yumusak doku degisiklikleri

Tedavi sirasinda alt yiz yiksekligi ve total
yuz yuksekligi istatistiksel olarak belirgin artis
gosterdi. Geleneksel pendulum ile yapilan
daha onceki calismalarda buyiikazi distali-
zasyonu sirasinda alt 6n yiz yiksekliginde
artis gozlenmistir (17-20,28,29). Calismamiz-
da baslangictan buyikazi distalizasyonunun
tamamlanmasina kadar gecen sirecte (T2-T1)
alt ytiz yuksekligi ve total yuz yiksekliginde-
ki artiglar sirasiyla 1,2 ve 1,8 mm olarak be-
lirlenirken, debonding yapilana kadar (T3-T2)
meydana gelen degisiklikler sirasiyla 1 ve 1,9
mm olarak gozlendi. Alt ytiz yuksekligindeki
artisin nedeni bireyin normal vertikal karni-
ofasial biiyiimesi olabilir; Tirk poptilasyo-
nunda yapilan bir arastirmada 12 ile 14 yas
arasinda total yiiz yiksekliginin ortalama 5

Turkish Journal of Orthodontics 2008;21:13-24

Several investigators evaluated the efficacy
of the pendulum appliance for correction of
Class Il molar relationship and showed that
this appliance does effectively distalize maxil-
lary molars (15-20). However, only few study
addressed completion of comprehensive ort-
hodontic treatment after distalization of the
maxillary molars (12,28,29). This clinic study
reported the results of 11 patients treated with
the bone anchored pendulum appliance du-
ring comprehensive therapy.

The anchorage loss was a constant finding
of the studies that demonstrated the effects of
pendulum appliance (15-20,28,29). Anchora-
ge control is an important problem, not only is
it required for efficient molar distalization, but
there is also the necessity of holding the dista-
lized molars while the anterior teeth are sub-
sequently retracted. Reinforcement of the anc-

Sekil 3: Dissel 6l¢timler.

Figure 3: Dental

measurements.

Sekil 5: BAPA'nin
uygulandig1 seans ag1z igi

gorlntisii.

Figure 5: Intraoral view of the

BAPA at the application visit.
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Sekil 6: Distalizasyon sonrasi
ag1z ici fotograflar. Biiytik
azilarla birlikte kiiciik az1
diglerinin de distale hareket

ettigi goriilmektedir.

Figure 6: Postdistalization
intraoral photographs. Note
that the premolars drift
spontaneously along with

molars.

Sekil 7: Posterior bolgede
siralama ve seviyeleme

asamasl.

Figure 7: Leveling and

aligning at the posterior teeth.

Sekil 8: Kanin retraksiyonu
oOncesi posterior segmentin bir

araya getirilmesi.
Figure 8: Consolidation of

posterior segment before

canine retraction.
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mm arttigi gosterilmistir (30). Ancak, Burk-
hardt ve arkadaslarina (28) gore bu artisin ne-
deni pendulum ile mandibuler diizlemde 1°
den fazla artis olmasidir.

Tedavinin ilk asamasinda (T2-T1), mandi-
buler diizlem acisi ortalama 0.8° artarken,
ikinci asamada (T3-T2) bu artis ortalama 0.3°
geriye dondii. Mandibulada distalizasyon doé-
neminde gozlenen saat yoniindeki rotasyon,
distalize olan biyiikazilarin distal egimine ve
tiberkdl temaslarina baglanabilir.

Co-A ve Co-Pog biiyiikazi distalizasyonu
sirasinda ve sonrasinda istatistiksel olarak be-
lirgin artis gosterdi. S6z konusu 6lgtimlerdeki
artis, buylimesi devam eden hastalarda mak-
silla ve mandibulay etkileyen normal krani-
ofasial degisimler olarak degerlendirilebilir
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horage can be provided by the Nance button,
headgear or elastics but using headgear or
elastics is compliance-dependent. To overco-
me this problem, the application of temporary
anchorage devices including osseointegrated
implant (21,22), titanium miniscrew (24-
27,31,32) and miniplate (23) can be an alter-
native method. In this study an intraosseous
screw used as an anchorage device as descri-
bed before (27), thus maxillary molar even
premolar distalization was achieved without
any anchorage loss.

Skeletal and soft tissue changes

Lower face height and total face height de-
monstrated statistically significant increase du-
ring treatment. An increase in lower anterior
face height during distalization of the molars
was found in previous studies with the con-
ventional pendulum (17-20,28,29). While the
period from the beginning to the completion
of molar distalization (T1-T2), the increases in
lower face height and total face height were
1.2 and 1.8 mm respectively, these increases
were 1 and 1.9 mm until debonding (T2-T3).
The reason of the increase in LFH is probably
the subject’'s normal vertical craniofacial
growth; in a research, carried out in Turkish
population, it has been shown that total facial
height of age between 12 and 14 has incre-
ased by 5 mm average (30). However, accor-
ding to Burkhardt et al (28) this increase oc-
curs because of more than 1° of inclination of
the mandibular plane with pendulum.

Mandibular plane rotated by an average of
0.8° in a clockwise direction during the first
phase of treatment (T2-T1), but this rotation re-
turned back an average of 0.3° during the se-
cond phase (T3-T2). This clockwise mandibu-
lar rotation can be attributed to distal inclina-
tion of the distalized maxillary molars and to
the cusp interferences.

Co-A and Co-Pog distances showed statisti-
cally significant increases both during and af-
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(33,34).

Dentoalveolar degisiklikler

Bu calismada, ortalama 7,5 ayda super Si-
nif I iliski elde edildi. Ust birinci biiyiikazilar
4,6 mm distale hareket etti, ayni zamanda
ikinci ve birinci kugukazilar sirasiyla 2,9 ve
2,2 mm distale sirtiklendi. Kiictikazi diglerin,
spontan olarak distalize olmasi kemik destek-
li pendulum apareyinin en 6nemli avantajla-
rindan biridir (27). Kigukazilar tzerlerinde
atagman olmadigi icin gerilen transseptal lif-
ler sayesinde distalize olan buytkazilari takip
ederler.

Pendulum apareyi ile distalizasyon sirasin-
da buytkazilarda distale devrilme oldukga
stk rastlanan bir bulgudur (16-20,22,27).
Benzer sekilde calismamizda ilk asamada
buyik azilarda belirgin distale egilme (13,0 +
4,1°) meydana gelse de ikinci asamada sabit
mekaniklerle etkili bir sekilde diklestirilmis-
lerdir.

Gegici ankraj aygitlarinin (mini vida, mini
plak, osseointegre implantlar gibi) klinik uy-
gulamalari sirasinda iki yontem kullanilmak-
tadir; indirekt ve direkt ankraj. indirekt ank-
rajda resiprokal kuvvetlere oncelikle rijit bir
telle sabitlenmis kiiciikazilar direng gosterir.
Bu acidan, kugtkazilarin buytkazilarla bir-
likte siiriiklenmesi imkansizdir, hatta bir mik-
tar ankraj kaybi bile gozlenmektedir. Buna
karsin, direkt ankraj kullanihrsa kiigtikazilar
da distalize olabilir (26). Oncag ve arkadasla-
rinin galismasinda (22) implant destekli pen-
dulum apareyi ile kiigtikazilarda 2,8 ve 3,4
mm, es zamanli olarak st sag birinci blyu-
kazilarda 3,4 mm, tist sol birinci buiyiikazilar-
da 4,5 mm distale hareket gozlenmistir. Bu
bulgular calismamizla uyumludur.

Sabit tedavi sonunda, buyikazilarda (2,8

ter molar distalization. The craniofacial
growth pattern affecting the maxilla and the
mandible of the patients in this age range sho-
uld be considered, because it would increase
these measurements (33,34).

Dentoalveolar changes

In this study, a super Class | relationship
was obtained in average of 7.5 months. The
upper first molars moved distally 4.6 mm, at
the same time second and first premolars drif-
ted distally 2.9 and 2.2 mm, respectively. This
effect is the advantage of the bone-anchored
pendulum appliance (27). Since the premolars
are free from any attachment they follow the
distalized molars by means of the stretched
transseptal fibers.

Distal tipping of first molars was constantly
observed in the studies with pendulum appli-
ance (16-20,22,27). In our study, maxillary
first molars exhibited significant distal inclina-
tion (13,0 + 4,1°) during the first phase, but in
the second phase they were effectively uprigh-
ted with fixed orthodontic appliances.

Within the clinical application of tempo-
rary anchorage devices (such as miniscrews,
miniplates, or osseointegrated implants), two
different methods are used; indirect and direct
anchorage. With the indirect anchorage, re-
ciprocal forces are firstly resisted by premolars
that are stabilized by a rigid anchor. In that
manner, it is impossible to have the premolars
drift spontaneously along with molars, yet so-
me anchorage is seen (26). On the contrary, by
using direct anchorage, premolars can also be
distalized. Oncag et al (22) showed that the
amounts of distalization in the premolars we-
re 2.8 and 3.4 mm by using an implant-sup-
ported pendulum appliance. Meantime, they
showed that the maxillary right first molar mo-
ved 3.4 mm, and the maxillary left first molar

Sekil 9: Kanin dislerinin Sinuf

Tiliskiye taginmasi.

Figure 9 : Retraction of

canines to Class I relationship.
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Sekil 10: Tedavi bitimi

fotograflari.

Figure 10: Posttreatment

photograps.
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mm, p=.014) ve ikinci kictkazilarda (1,7
mm, p=.020) belirgin mezial hareket gozlen-
di. Bu mezial hareket tamamen distalizasyo-
nun relapsina baglanamaz, cunki calisma
yapilan yas grubunda st buiylikazilarda 6ne
ve asagl yonde devam eden eriipsiyon s6z
konusudur (35). Bu ertipsiyon mezial hareke-
te katkida bulunabilir. Tedavinin birinci asa-
masinda elde edilen distalizasyonun yaklasik
%61'i tedavinin ikinci asamasinda kaybedil-
di, ancak Smif | buytkazi iligkisi korundu.
Calismamiza benzer sekilde Ngantung ve
ark. (12) distal-jet apareyi ile tst biytkazilar-
da 2.1 mm distal hareket, sabit tedavi sonun-
da ise 3.9 mm mezial hareket bulmuslardir.
Yine, pendulum apareyi ile yapilan bir calis-
mada 2 mm distalizasyon elde edilmis ancak
sabit tedavi sonunda (st biiyiikazi tedavi ba-
sindaki konumunda bulunmustur (29).

Distalizasyon doneminde (st buytikazila-
rin normal eriipsiyon stirecindeki 6ne dogru
hareketi engellenir ve hatta distal hareket el-
de edilir. Sabit tedavi sonunda ise st biiyi-
kazilarin pozisyonu, hem anterior dislerin
retraksiyonu ile olusabilen ankraj kaybi hem
de asagi ve 6ne dogru olan normal erlipsiyon
sebebiyle, distalizasyon ile elde edilen ko-
numdan daha mezialde bulunur.

Bununla beraber, tedavi stirecinde ¢ogu
hastada mandibula maksilladan fazla biyii-
yerek mandibular birinci buytkazilar anteri-
ora tasinir. Muhtelif arastiricilar, Sinif I hasta-
larda normal biyiime periyodu boyunca alt
¢ene buylmesinin Ust genenin 6niine gegti-
ginden bahsetmislerdir (36,37). Sabit orto-

moved 4.5 mm distally. All these findings are
concordant with the present study.

At the end of the comprehensive treatment,
significant mesial movement in the molars
(2.8 mm, p=.014) and second premolars (1.7
mm, p=.020) were detected. This mesial mo-
vement can not be totally attributed to the re-
laps of distalization, because there is continu-
ed eruption during the ages of study groups for
the upper molars in forward and downward
direction (35). This eruption may contribute to
mesial movement. Approximately 61% of mo-
lar distalization obtained in the first phase of
treatment was lost during the second phase of
treatment, however, the Class | molar relati-
onship was maintained. Ngantung et al (12)
found distal movement of 2.1 mm in maxillary
molars during distalization period with distal-
jet, but 3.9 mm of mesial movement at the end
of the fixed appliance therapy. Similarly, in a
study with pendulium appliance, 2 mm of dis-
talization was obtained, however upper molar
was observed in the beginning position at the
completion of treatment (29).

In the distalization period, normal anterior
eruption of the maxillary molar is interrupted
and even distal movement is achieved. Howe-
ver, at the end of the fixed appliance therapy
maxillary molar position is found more mesi-
ally than the distalized position; both the anc-
horage loss that may result because of the ret-
raction of the anterior teeth and the normal
downward and forward eruption of the maxil-
lary molar contributes this condition. Nevert-
heless, during the comprehensive treatment
period mandible outgrows the maxilla and
mandibular first molars moves anteriorly in
most patients. Several authors mentioned that
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dontik tedavi sonunda ust biyiikazilarda
gozlenen mezializasyona ragmen, distalizas-
yon ile elde edilen yeni sinif | buytikazi iligki-
sinin korunuyor olmasi, dentoalveolar kom-
panzasyona ve mandibulanin devam eden
normal anterior yon biiyiimesine baglanabi-
lir.

Bu baglamda bireysel tedavi planlamasi
yapilirken agiz ici distalizasyon ile elde edi-
lecek yeni ust buytikazi konumunun yaridan
fazlasinin kaybedilecegi mutlaka g6z éniinde
bulundurulmalhidir. Bununla beraber, elde
edilen sinif | iliskinin korunmasinda mandi-
buladaki biyiime paterninin 6nemi aciktir.
Bu sebeple, dik yonde biiyiime gosteren has-
talar agiz ici distalizasyonla tedavi icin iyi bi-
rer aday olmayabilirler.

SONUC

Bu prospektif klinik galismada kemik des-
tekli pendulum apareyinin kapsamli ortodon-
tik tedavi sonundaki etkileri degerlendirildi.
Sonuclara gore, ust buyiikazilarin distalizas-
yonu icin BAPA etkili ve guvenilir bir yon-
temdir; BAPA ile herhangi bir ankraj kaybi ol-
madan biytkazi ve takiben kiictikazi distali-
zasyonu elde edildi. Ortodontik tedavinin
ikinci asamasinda, Ust buiytikazilarda baglan-
gig sagittal konumuna yakin sekilde meziali-
zasyon gozlenmesine ragmen mandibulanin
anterior blylimesi ve dentoalveolar kompan-
zasyondan dolayi Sinif Il diizeltimi korundu.
BAPA 6zellikle horizontal veya normal yonde
biyume gosteren, cekimsiz tedavi edilecek
sinir vakalarda Sinif Il kapanis bozuklugunun
tedavisi icin alternatif olarak degerlen-
dirilebilir. Biyiikazilarda 6nemli miktarda
distale dogru egilmeye neden oldugu ve
mandibulada az da olsa geriye rotasyona
sebep oldugu g6z oninde bulundurulmahdir.
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the mandible outgrows the maxilla in Class Il
patient during the normal growth period
(36,37).

In this respect, despite the mesialization of
the maxillary molars, maintanence of the new
Class | molar relationship at the end of fixed
appliance therapy is probably achieved by
dentoalveolar compensation and continued
normal anterior mandibular growth.

Consequently, when accomplishing an in-
dividual treatment plan it must be considered
that more than the half amount of new maxil-
lary position achieved by intraoral molar dis-
talization will be lost. Also, it is obvious that
mandibular growth pattern is very important
to maintain the achieved Class | molar relati-
onship. Therefore, patients that presents vertical
growth pattern may not be good candidates for
treatment by intraoral molar distalization.

CONCLUSION

This prospective clinical study evaluated
the treatment effects of bone-anchored pendu-
lum appliance at the end of the comprehensi-
ve therapy. According to the results, BAPA is
an effective and reliable method for the dista-
lization of maxillary molars; molar distalizati-
on following premolar drifting was achieved
with BAPA without any anchorage loss. Altho-
ugh there was a mesialization of the maxillary
molars nearly to the initial sagittal position du-
ring the second phase of orthodontic treat-
ment, the correction of Class Il malocclusion
was maintained because of anterior growth of
the mandible and dentoalveolar compensati-
on. The BAPA can be considered as an alter-
native for the non-extraction treatment proto-
col of Class Il malocclusion especially in bor-
derline cases presenting with a horizontal or
normal growth pattern. However, significant
distal tipping in the maxillary molars and
minor mandibular posterior rotation should be
taken into account.
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