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GiRis

Ortodontik anomalilerin diizeltiimesinde dikey
komponentin eliminasyonuna éncelik verilmesi,
diinya tzerinde degisik ekoller tarafindan ortaya
konulan ¢ok sayidaki tedavi yaklagimlarinin ortak
noktasidir. Ortodontik anomalilerde goriilen dikey
problemlerden biri olan derin kapanis; alt gene ha-
bituel veya sentrik okliizyonda iken, Gst kesici dig-
lerin alt kesici digleri dikey yonde olmasi gereken-
den daha fazla 6rtmesi olarak tanimlanmaktadir.
M

Derin kapanisin gelisimi cesitli faktorler ile ilgili-
dir. Bunlarin arasinda; kesicilerin supraokliizyonu,
(2) molar infraokltizyonu. (3,4) kesici retroinklinas-
yonu, (5,6) artmig overjet, (7) genis bir interinsizal
acl, artmig alt cene ramus yiiksekligi, molar tiiber-
killerinin yiiksekliginin az olmasi, derin kapanigin
yas ile acilmasinin gerceklesmemesi, azalmis alt
yuz yuksekligi, periodontal destek kaybina bagh 6n
diglerin uzamasi sayilabilir. (8)

Derin kapanis, ortodontik olarak dort farkli me-
kanizma ile agilmaktadir:

1. Posterior dislerin ekstriizyonu,

2. Kesici diglerin intriizyonu,

3. Kesici diglerin egimlerinin arttirilmasi ve

4. Her ti¢ mekanizmanin degisik kombinasyonla-

1 (9-20)

Derin kapanis, ortodontik yaklagimin miimkiin
olmadigi siddetli vakalarda ve uzun stireli tedavi is-
temeyen hastalarda ise cerrahi yontemler ile diizel-
tilebilir. (21-23)

Derin kapanisin diizeltiimesinde tedavi planla-
masl, hastanin yasi, iskeletsel dikey boyut, cenele-
rin sagital iliskileri, kassal yapi, periodontal saglk
durumu, estetik gtilme hatti, tist dudak uzunlugu,
interokltizal aralik miktari ve okltizal diizlem egimi
degerlendirilerek yapilimalidir. (8,9,14)

Kesici dislerin intriizyonu, dikey biytume egili-
minde olan, interokliizal mesafesi az, dudaklarin
kesici digleri 6rtemedigi ve periodontal kemik des-
tegi zayif ortuli kapanis vakalarinda endike-
dir.8,9,14,24)

Bu amagla sabit tedavide kullanilan mekanik-
lerden bazilar Ricketts mekanigi, Schudy mekani-
gi, step-up step-down bikimler, arttinlmis veya
ters spee egrili ark telleri, intermaksiller elastikler,
straight wire tekniginde kullanilan diiz teller, Jara-
bak teknigi, Burstone’in segmental ark teknigi ve
Begg teknigindeki tip-back bend biikiimleridir. Ke-
sici goriinimunin optimum oldugu vakalarda ke-
sici intriizyonunun hedefi alt kesiciler olmaktadir.

Mevcut calismanin amaci derin kapanisin dii-
zeltilmesinde yaygin olarak kullanilan Ricketts'in
utility ark ile step down capraz yatay zemberegin,
alt kesici dis intriizyonu Gzerindeki etkinligini aras-
tirmaktir.

Erkan, Mandiraci, Yigit

INTRODUCTION

Priority of the elimination of the vertical
component of the malocclusion is a common
target for many orthodontic treatment philo-
sophies. Deep bite, one of the vertical prob-
lems in orthodontics is defined as the extre-
me overlap of upper incisor the lowers in ha-
bitual occlusion. (1)

Development of deep bite is related vario-
us factors. These include: supra occlusion of
the incisors, (2) molar infraocclusion, (3,4)
incisal retroclination, (5,6) increased overjet,
(7) obtuse interincisal angle and ramus he-
ight, shallow molar cuspal height, inexisten-
ce of elimination of deep bite with age, dec-
reased facial height and over eruption of front
teeth due to periodontal problems. (8)

Deep bite can be corrected by 4 different
orthodontic mechanics:

1. Extrusion of Posterior teeth,

2. lIntrusion of incisor teeth,

3. Protrusion of incisor teeth

4. Various combinations of the above mec-

hanics. (9-20)

Deep bite can be corrected by surgical

means when it is too serious or when long

treatment times are to be avoided.(21-23)

Treatment planning in deep bite cases de-
pend on the age, skeletal vertical dimension,
sagittal relation of the jaws, muscular pattern,
periodontal health, smile line, upper lip
length, amount of freeway space and cant of
the occlusal plane.(8,9,14)

Intrusion of the incisor teeth is indicated in
vertical growth pattern when there is decrea-
sed freeway space, lip incompetence and
decreased periodontal support.(8,9,14,24)
Some intrusion mechanics include those of
Ricketts’, Schudy’s, step-up step-down bends,
accentuated or reverse spee archwires, inter-
maxillary elastics, straight arch wires, Jarabak
technique, Burtone’s segmented arch techni-
que and tip-back bends of the Begg techniqu-
e. The target of incisor intrusion in optimum
tooth display cases are the lower teeth.

The aim of the present study was to eva-
luate the effectiveness of Ricketts utility arch
cross horizontal looped and step down bend
in intrusion of lower teeth.

MATERIALS and METHODS

The study group (T1) consisted of 19 girls
and 19 boys referred to GATA Haydarpasa
Hospital Dental Unit and the control group
(K) consisted of 6 girls and 14 boys referred to
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GERECLER ve YONTEM

GATA Haydarpasa Egitim Hastanesi Dig Servisi
Ortodonti Boltimii'ne bagvuran derin kapanigli 19
kiz, 19 erkek toplam 38 hasta tedavi grubu, Istan-
bul Universitesi Dishekimligi Fakiiltesi Ortodonti
bolimiine bagvuran 6 kiz, 14 erkek toplam 20 has-
ta kontrol grubu (K) olarak galisma kapsamina alin-
mugstir. Tedavi grubu, Ricketts'in utility arki ile intrliz-
yon uygulanan 15 kiz, 16 erkek toplam 31 hasta
birinci tedavi grubu (T1), step down capraz yatay
zemberekli intrizyon arki uygulanan 4 kiz, 3 erkek
toplam 7 hasta ikinci tedavi grubu (T2) olarak ikiye
aynlmustir. Tedavi grubunda tedavi basi (TB) ve so-
nunda (TS), kontrol grubunda ise kontrol basi (KB)
ve sonunda (KS) alinan toplam 116 lateral sefalo-
metrik radyografi calismamnn materyalini olustur-
maktadir.

Hasta Secimi
Klinik ve radyolojik muayeneleri yapilan hasta-
larin arastirma kapsamina alinmasinda;

a) Hasta anamnezinde ¢ocuklarin bilytime ve ge-
lisim yontinden normal olmalarina (Hormonal
bozukluk, sistemik hastalik, vs. olmamasi),

b) Derin kapanisin en az 4 mm olmasina,

o) Alt kesici dislerin fonksiyonel okliizal diizleme
gore ekstriize olmus olmalarina,

d) Kesici dis dudak iligkisinin intriizyon hareketi-
ne uygun olmasina,

€) Altkesici diglerin periodontal olarak saglikli ol-
malarina dikkat edilmistir.

Tedavi Gruplan

Birinci tedavi grubu (T1) Ricketts utility arki ile
intriizyon uygulanan 15 kiz, 16 erkek toplam 31
bireyden olusmaktadir. Tedavi baslangic yas ortala-
malari 13,51 = 2,61 yil, tedavi stiresi ortalama 3,19
+ 0,85 aydir (Tablo 1).

ikinci tedavi grubu (T2 ) zemberekli intriizyon
arki uygulanan 4 kiz, 3 erkek toplam 7 bireyden
olusmaktadir. Tedavi baslangic yas ortalamalari
13,41 £ 1,33 yil, tedavi stiresi ortalama 3,16 + 0,62
aydir (Tablo I).

Kontrol grubu (K) hicbir ortodontik tedavi gor-
meyen 6 kiz, 14 erkek toplam 20 bireyden olus-
maktadir. Kontrol baslangi¢ yas ortalamalari 11,85
+1,28 yil, kontrol stiresi ortalama 6,44 + 0,34 aydir
(Tablo ).

Lateral Sefalometrik Radyografi

Lateral sefalometrik radyografiler, dogal bas ko-
numunda ve bilinen kurallara?® uyularak elde edil-
migtir. Lateral sefalometrik radyografiler alt sag san-
tral disi ayirt edebilmek igin 0,018-0,025 ing telden
hazirlanmig “+” seklindeki rehber tel sag santral ke-
sicinin braketine yerlestirilerek alinmstir (Sekil 1,2).
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Istanbul University Faculty of Dentistry De-
partment of Orthodontics. The study group
was divided into two groups. The first group
(T1) consisted of 15 girls and 16 boys who
were treated by Ricketts” utility arch and the
second group (T2) consisted of 4 girls and 3
boys treated with reverse looped step down
bends. The 116 lateral cephalograms taken
before (TB and KB) and after treatment/con-
trol (TS and KS) constituted the material of the
study.

Case Selection
Following criteria were applied in the se-

lection of cases;

a) A normal growth and development (no
hormonal or systemic abnormality),

b) A deep bite of at least 4 mm,

c) Extruded lower incisors in relation to
functional occlusal plane,

d) An appropriate incisor to lip relation for
intrusion,

e) Good periodontal health of lower inci-
sors.

Treatment Groups

The first treatment group (T1) comprised of
15 girls and 16 boys treated with Ricketts uti-
lity arch. The mean age was 13.51 + 2.61 ye-
ars and mean treatment duration was 3.19 +
0.85 months (Table 1).

The second treatment group (T2) compri-
sed of 4 girls and 3 boys treated with reverse
looped intrusion arches. The mean age was
13.41 + 1.33 years and mean treatment dura-
tion was 3.16 = 0.62 months (Table 1).

The control group (K) consists of 6 girls
and 14 boys who received no orthodontic
treatment. The mean age was 11.85 +1.28
years and mean treatment duration was 6.44
+ 0.34 months (Table I).

Lateral Cephalometry

Lateral cephalograms were taken at natu-
ral head position (23). Before the exposure of
the films an “t”shaped guide constructed
from 0.018_0.025 inch stainless steel wire
was tied to the bracket of the lower right cen-
tral incisor in order to be able to differentiate
this tooth (Figure 1,2).

First Treatment Group (T1)

Following separation of teeth in the 1st ap-
pointment the teeth were banded with
0.018x0.025 inch double tube bands. Brac-
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Tablo I: Tedavi gruplar1 ve
kontrol grubunundaki
bireylerin cinsiyetlere gére
dagilimi, ortalama yaslar: ve
ortalama tedavi stireleri.

Table I Sex, age and treatment
duration demographics of the
study groups.

Sekil 1: Lateral sefalometrik
radyografilerde alt sag santral
disi ayirt edebilmek icin
0,018_0,025 ing telden
hazirlanmis “t” seklindeki
rehber telin agiz ici goriiniimii.

Figure 1: Intraoral view of the
“1” shaped guide prepared
from 0.018_0.025 inch wire to
differentiate the lower right
central incisor on lateral
cephalograms.

Sekil 2: Lateral sefalometrik
radyografilerde alt sag santral
disi ayirt edebilmek icin
0,018_0,025 ing telden
hazirlanmis “t” seklindeki
rehber telin radyografik
gOrinimi.

Figure 2: Radiographic view of
the “1” shaped guide prepared
from 0.018_0.025 inch wire to
differentiate the lower right
central incisor on lateral
cephalograms.
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Gruplar/ Kiz (n) Erkek (n) Ortalama Ortalama Tedavi

Groups Girls Boys Yas (yil) Siresi (ay)
Mean Age Mean Tx Time

Utility (T1) 15 16 13,51 3,19

Step down (T2) 4 3 13,41 3,16

Kontrol/Control 6 14 11,85 6,44

Birinci Tedavi Grubu (T1)

ilk seansta alt birinci azilarin rahat bantlanmas
amactyla mesing tel separasyon uygulanmis, ikinci
seansta 1. biiyiik azi diglerine 0,018x0,025 ing ca-
pinda cift tiplt bantlar takilmigtir. Alt 4 kesici dis
braketlenmis ve disler segmental Ni-Ti ark ile sira-
lanmis ve rehber tel alt sag santral dise yerlestirile-
rek baslangic lateral sefalometrik radyografi cekil-
migtir. Ayni seansta asagida anlatildig sekilde hazir-
lanan arklar uygulanmigtr.

Utility Arkin Hazirlanisi

Utility arkin yapiminda 3M Unitek firmasinin
258-616 stok nolu 0,016_0,016 inglik “Blue flexi-
loy” telleri kullanilimgtir. Ark tip Gzerindeki yar-
dimer ark uygulanmast icin yapilmis gingival tiipe
yerlestirilmistir. Ark braket slot hizasina kadar dina-
mometre (Gauge 040-711-00, Dentaurum, Alman-
ya) yardimiyla kaldinlarak uyguladigi intriizyon
kuvveti 6lctilmis ve 80 gr kuvvet uygulayacak se-
kilde ayarlanmugtir. Kuvveti ayarlanan ark kesici
braket slotlarina yerlestirilerek ligattire edilmistir
(Sekil 3).

Utility yapiminda kullanilan “Blue flexiloy” tel-
lerin plastik deformasyonunun yiiksek olmasi ve
arkin bukkal koprii bolimiintin kolay deforme ola-
bilmesi nedeniyle 3’er haftalik kontrollerle tedaviye
devam edilmistir. Bu kontrollerde ark aktivasyonla-
rn kontrol edilmis, varsa ark telinde olusan defor-
masyonlar diizeltilmis ve ark telleri fazla deforme
olmus ise degistirilmistir.

Klinik gozlem ile intriizyon miktari yeterli gori-
len hastalardan utility arklar ¢ikanlarak tedavi sonu
kayrtlart alinmis ve intriizyon isleminden sonra ya-
pilmasi planlanan diger sathalar ile ortodontik teda-
vilerine devam edilmistir.

kets were bonded on four lower incisors and
leveled. The lateral cephalograms were taken
with the wire guide in place. Utility arches
described below were inserted for incisor in-
trusion.

Utility Arch Preparation

0.016_0.016 Blue Elgiloy (258-616, 3M
Unitek) was used for the fabrication of the
utility arch. The arch inserted to the gingival
auxiliary tube and activated so that a force of
80 gr was applied (Gauge 040-711-00, Den-
taurum, Germany). The arch was ligated to
the incisors thereafter (Figure 3).

The patient was seen in 3 week intervals
as “Blue flexiloy” has a high plastic deforma-
tion rate and the bridge of the wire was easily
deformed. The activation of the arches was
checked, deformations were corrected and
the wire was replaced if necessary.

When the amount of intrusion was consi-
dered satisfactory the arch was removed, post
intrusion records were taken and the treat-
ment was continued as planned.

Second Treatment Group (T2)

Lower first molars were banded and the
other teeth were bracketed with the same
bands and brackets used in the 15t group. The
leveling was achieved with the wire sequen-
ce of 0.016 round, 0.016x0.016 square and
0.016x0.022 rectangular Ni-Ti arch wires.

Tiirk Ortodonti Dergisi 2006,19:159-169
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Sekil 3: Utility arkin agizda
uygulanig.

Figure 3: Intraoral application
of the utility arch.

Sekil 4: Step down capraz ya-
tay zemberekli arkin agizda
uygulanig.

Figure 4: Intraoral application
of the step down arch.

ikinci Tedavi Grubu (T2)

Alt 1. molarlar bantlanmig ve mesialinde kalan
disler braketlenmistir. Bu grupta da diger tedavi gru-
bunda kullanilan tip ve braketler kullanilmustir.
Digleri siralamak amaciyla sirasiyla 0,016 yuvarlak,
0,016 x 0,016 kare ve 0,016 x 0,022 inclik Ni-Ti
ark telleri kullanmilmugtir.

Step Down Capraz Yatay Zemberekli Arkin Ha
zirlanmasi

Zemberekli ark yapiminda 0,016x0,022 inglik
celik tel kullanilmigtir. Zemberegin yatay ve dikey
basamaklar Nance pensinin 4. basamag, heliks
ise Tweed pensinin 2. yuvarlagl ile bukilmis-
tir2526 Step down biikiimden kaynaklanan kuvvet
capraz yatay zembereklerle hafifletiimektedir. Ark
teli molar okliizal tiipe takilarak tim diglere ligatti-
re edilmigtir. Step down biikimden dolay: alt kesi-
ci dislere yerlestirilen ark teli aktif hale gelmektedir
Sekil 4).

Tedaviye 4’er haftalik periyodik kontroller ile de-
vam edilmistir. Hastalar her seansta diseti saglg
acisindan kontrol edilmis ve oral hijyen motivasyo-
nu yapilmistir.

Klinik gozlem ile intriizyon miktari yeterli gori-
len hastalarin arklari ¢ikanlarak tedavi sonu kayitla-
rt alinmig ve intriizyon isleminden sonra yapilmasi
planlanan diger sathalar ile ortodontik tedavilerine
devam edilmistir.

Sefalometrik Analiz

Lateral sefalometrik analizde yapilan cizimler,
bir negatoskop yardimi ile 0,35 mm’lik kursun ka-
lem kullanilarak aydinger cizim kagidi tizerinde
gerceklestirilmistir. Cift gorintl veren yapilarda
film yiizeyine yakin olan sag taraf goriintiileri esas
alinarak ¢izim yapilmigtir.?”

Arastirmamizda kullanilan sefalometrik nokta-
lar: (Sekil 5A)
1. Pr: Porion
O: Orbital nokta
Xi: Ramusun geometrik merkezi
Pm: Semfizin 6n yuziindeki igbukeyligin dis-
biikeylige doniistiigii nokta
5. BT: Alt kesici noktasi (Alt kesici disin kesici ke-

s
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Step Down Reverse Looped Arch Wire

The arch was bended using 0.016x0.022
stainless steel wire. The vertical and horizon-
tal bars were bended with the 4t step of a
Nance pliers and the helix was bended with
the 2nd step of the Tweed pliers.2526 The for-
ce created by the step down bends was softe-
ned by the reverse loops. The arch was inser-
ted and ligated. The arch wire was activated
in the anterior region due to the step down
bend placed here (Figure 4).

The patients were seen in 4 week intervals
where periodontal status was monitored ca-
refully and oral hygiene motivation was gi-
ven.

When the amount of intrusion was consi-
dered satisfactory the arch was removed, post
intrusion records were taken and the treat-
ment was continued as planned.

Cephalometric Analysis
The cephalograms were traced on acetate
using 0.35 mm pencil on a negatoscope. The
right side closer to the film plane was traced
in case of double images.?
Following cephalometric landmarks were
used (Figure 5A):
1. Pr: Porion
2. O: Orbita
3. Xi: Geometrical center of Ramus
4. Pm: The point where the concavity turns
into a convexity on the front border of
symphysis
B1: Lower incisor point
6. Br: Root apex of lower incisor
7. Cr: The center of resistance of lower inci-
sor calculated using alveolar crest and ro-
ot apex of this tooth
Following cephalometric planes were
used (Figure 5B)
1. FH: Frankfort horizontal
2. Xi-Pm: Corpus axis of the mandible
3. B1-Br: Lower tooth axis
Angular and linear measurements of the

w1
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Sekil 5a: Arastirmamizda
kullanilan sefalometrik
noktalar

Figure 5a: Cephalometric

landmarks used in the study.

Sekil 5b:  Arastirmamizda

kullanilan sefalometrik
diizlemler.
Figure 5b: Cephalometric

reference planes used in the

study.

Sekil 5¢:  Aragtirmamizda

kullanilan agisal ve dogrusal

olgtimler.

Figure 5b: Linear and angular

164

measurements used in the
study.

narinin tepe noktasi)
6. Br: Alt kesici disin kok ucu
7. Cr: Alt kesici digin alveolar kemik kret tepesi ile
kok ucunun geometrik ortasi hesaplanarak tes-
pit edilen direng merkezi
Aragtirmamizda kullanilan sefalometrik diiz-
lemler: (Sekil 5B)
1. FH: Frankfort diizlemi: Porion ve Orbita nokta-
larindan gecen diizlem
2. Xi-Pm: Alt cene korpus ekseni
3. B1-Br: Alt kesici dis ekseni
Aragtirmamizda kullanilan agisal ve dogrusal 61-
cumler: (Sekil 5C)
1. FH/Xi —Pm: Alt cene korpusu ile Frankfort diiz-
lemi arasindaki agi
2. Xi—Pm/B1 - Br: Alt kesici dis ekseni ile alt ce-
ne korpusu arasindaki agi
3. Cr-(Xi—Pm):Alt kesici dis direng merkezinin
alt cene korpus eksenine dik uzakligidir.

Metod Hatasi

Lateral sefalometrik radyografilerin cizim ve 6l-
cumleri sirasinda meydana gelebilecek yanilgiy:
saptamak amaciyla her degisken icin metod hatasi
hesaplanmigtir. Kontrol ve tedavi basi ve sonunda
alinan toplam 116 lateral sefalometrik radyografi
arasindan rastgele secilen 15 adet radyografi ayni
kisi tarafindan 15 giin ara ile ikinci kez cizilmis ve
olctilmusttir. Birinci ve ikinci olgtimler arasindaki
fark elde edildikten sonra Dahlberg'in formiiltine
dayanarak metod hatasi hesap edilmistir. (28)

istatistiksel Degedendimme

Calismada elde edilen bulgular degerlendirilir-
ken, istatistiksel analizler icin SPSS for Windows
10.0 (SPSS, Sikago, Ill, ABD) programi kullanildi.
Calisma verileri degerlendirilirken tanimlayici ista-
tistiksel metodlarin (Ortalama, Standart sapma) ya-
nisira niceliksel verilerin karsilastinlmasinda grup-
larnin dagilimlar normal ise Student t testi, dagilim
anormal ise Mann Whitney U test kullanildi. Bas-
langi¢ degerlerine gore bitis degerlerinin anlamlili-
g1 Wilcoxon eslestirilmis iki 6rnek testi ile yapildi.
Niteliksel verilerin karsilagtirnlmasinda ise Ki-Kare
testi kullanildi. Sonuglar %95’lik gtiven araliginda,
anlamhilik P<0,05 diizeyinde degerlendirildi.

Erkan, Mandiraci, Yigit

study (Figure 5C):

1. FH/Xi — Pm: The angle between the cor-
pus of the mandible and the FH

2. Xi = Pm/B1 — Br: The angle between the
lower tooth axis and the corpus of the
mandible.

3. Cr - ( Xi —=Pm ):Vertical distance between
the center of resistance of lower incisor
and corpus of mandible.

Method Error

The method error originating from the tra-
cing or measurement of the cephalograms
was calculated for each variable. Randomly
chosen 15 lateral cephalograms were retra-
ced and measured by the same investigator 2
weeks after the first tracing. The method error
formula of Dahlberg was used for the calcu-
lation of error in the measurement.(28)

Statistical Evaluation

The SPSS software was used for statistical
evaluation (SPSS for Windows 10.0, Chicago,
Ill, USA). Along with descriptive statistics Stu-
dent t test was used when the data was nor-
mally distributed and Mann Whitney U test
was used when the data was not normally
distributed. The evaluation of differences bet-
ween the initial and final values were made
using Wilcoxon paired two samples test. Chi
square test was used for the evaluation of qu-
alitative data. The level of significance was
set at 95% interval of confidence at a preset
p value of P<0.05.

RESULTS

In the 1st treatment group Cr-(Xi-Pm) valu-
e demonstrating the intrusion of lower incisor
showed a statistically significant change with
2.48 +0.94 (P<0.001). The Xi-Pm/ B1-Br
angle which shows the proclination of the sa-
me tooth also showed a statistically signifi-
cant increase with 4.27 +4.23° (P<0,001),
while no statistically significant change was

Tiirk Ortodonti Dergisi 2006,19:159-169
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T T2

K T1-T2  T1-K T2-K

Fark SS Fark SS
difference  SD test difference SD

Fark SS

test difference SD  test test test test

Cr-(Xi 2,48 0,9 0,001* 2,5 0,6

—Pm)
Xi—Pm/ -4,3 42 0,001 -29 0,8
B1-Br
FH/ -0 1,5 0,406 -0,5 0,9
Xi-Pm

0,017* -1 1,9

0,202 -0,3 21

0,016 -0,3 0,4 0,013 0,001** 0,0001** 0,73

0,094 0,008 0,011* 0,17

0,945 0,661 0,936 0,33

Fark: tedavi basi ve tedavi sonu farki
SS: standart sapma

BULGULAR

Birinci tedavi grubu (T1)'nun grup ici degerlen-
dirilmesinde; alt kesici disin intriizyonunu gosteren
Cr-(Xi-Pm) degeri ortalama 2,48 +0,94 mm ile ista-
tistiksel olarak ileri derecede anlamli bir degisiklik
gostermistir (P<0,001). Ayni disin egimini gosteren
Xi-Pm/ B1-Br acisi da ortalama 4,27 +4,23° ile is-
tatistiksel olarak ileri derecede anlamli bir artma
gosterirken (P<0,001), alt cene referans diizlemimi-
zin Frankfort horizontal ile yaptigi (FH / Xi—-Pm) agi-
da (0,03 %1,520) istatistiksel anlamli degisiklik bu-
lunmamustir (P>0,05) (Tablo 2).

ikinci tedavi grubu’nda (T2) ise; alt kesici disin
intriizyonunu gosteren Cr-Xi-Pm degeri ortalama
2,50 0,57 mm ile istatistiksel olarak anlamli bir
azalma gostermistir (P<0,05). Ayni disin egimini
gosteren Xi-Pm / B1-Br acisi da ortalama 2,92
+0,78° artarak istatistiksel olarak anlamli bir degi-
siklik gosterirken (P<0,05), FH / Xi-Pm agisindaki
artig (-0,50 +0,91°) birinci tedavi grubunda oldugu
gibi istatistiksel anlamli bulunmamustir (P>0,05)
(Tablo 2).

Kontrol grubu (K)'nun grup ici degerlendirilme-
sinde ise; alt kesici disin intriizyonunu gosteren Cr-
(Xi-Pm) degerinin ortalama 0,34 +0,42 mm’lik arti-
g1 istatistiksel anlamli bulunmugtur (P<0,05). Ayni
disin egimini gosteren X—P,, / B1-Br acisi ortalama
1,04 £0,91° ve FH /X; -P,, acisi da ortalama 0,27
+2,05° artmis, ancak bu artig istatistiksel anlamli
bulunmamigtir (P>0,05) (Tablo 2).

Birinci tedavi grubu (T;)'nda tedavi etkilerinin
degerlendirilmesi icin kontrol grubu (K) ile karsilas-
tinlmasi sonucunda; Cr-(Xi-Pm) ve Xi—-Pm/ B1-Br
parametrelerindeki degisiklik istatistiksel olarak ile-
ri diizeyde anlaml bulunurken (P<0,001), FH/
X—Pn acisinda anlamli degisiklik bulunmanusgtir
(P>0,05) (Tablo 2).

Ayni sekilde ikinci tedavi grubu (T2)'nun da
kontrol grubu (K) ile karsilagtinlmasi sonucunda;
Cr-(Xi-Pm) ve Xi—Pm/ B1-Br parametrelerindeki de-
gisiklik istatistiksel olarak ileri diizeyde anlamli bu-
lunurken (P<0,001), FH/ X—P,, agisinda anlamli de-
gisiklik bulunmamustir (P>0,05) (Tablo 2).

Cr noktasi, Xi-Pm referans diizlemine dogru T,
grubunda ortalama 2,48 £0,94 mm, T, grubunda
ise 2,50 +0,57 mm yaklagmistir. Ancak, T1 ve T2
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observed in the mandibular angle (FH / Xi—P,,)
(-0.03 £1.520) (P>0,05) (Table 2).

In the 2"d treatment group Cr-(Xi-Pm) valu-
e demonstrating the intrusion of lower incisor
showed a statistically significant change with
2.50 £0.57 mm (P<0.05). The Xi-Pm/ B1-Br
angle which shows the proclination of the sa-
me tooth also showed a statistically signifi-
cant increase with 2,92 +0,78° (P<0.05),
while no statistically significant change was
observed in the mandibular angle (FH / Xi—P,,)
(-0,50 £0,910) (P>0,05) (Table 2).

In the control group Cr-(Xi-Pm) value de-
monstrating the intrusion of lower incisor
showed a statistically significant change with
0,34 0,42 mm (P<0.05). However, the
Xi—Pm/ B1-Br angle which shows the procli-
nation of the same tooth which increased by
0.34 £0.42° and mandibular plane angle (FH
/ Xi—-Pm)which increased by 0.27+2.05° sho-
wed no statistically significant (P>0,05) (Tab-
le 2).

When the 1st treatment group was compa-
red with the control group the changes in Cr-
(Xi-Pm) and Xi-Pm/ B1-Br was statistically
significant (P<0.001) while the change in FH/
X—P. angle was statistically insignificant
(P>0.05) (Table 2).

Similarly when the 2nd treatment group
was compared with the control group the
changes in Cr-(Xi-Pm) and Xi—-Pm/ B1-Br was
statistically significant (P<0.001) while the
change in FH/ X—P,, angle was statistically in-
significant (P>0.05) (Table 2).

Cr point moved towards the Xi-Pm refe-
rence plane by 2.48 £0.94 mm in T1 and by
2.50 £0.57 mm in T,. However, there were
no statistically significant differences betwe-
en the 2 treatment groups (P>0.05).

The higher increase of incisor inclination
in T1 (-4.27 +4.23°) in comparison to T2 (-
2.92 +£0.780) was not found to be statistically
significant (P>0.05).

The mandibular plane angle showed mini-
mal changes in both treatment groups and

Tablo Il: Tedavi gruplar ve
kontrol grubununda tedavi
bas1 ve sonu degrelerin grup
ici ve gruplar arasi
karsilagtirmalari.

Table II: Intra and intergroup
comparisons of the
pretreatment and
posttreatment values in the
treatment and control groups.
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gruplarinin istatistiksel olarak karsilagtirnlmasi sonu-
cunda anlamli fark bulunmamustir (P>0,05).

Kesici dis eksen egiminin; T1 grubunda (-4,27
+4,23°), T2 grubuna gore (-2,92 +0,780) daha faz-
la artmast istatistiksel olarak anlamli bulunmanmugtir
(P>0,05).

Alt cene referans diizlemimizin Frankfort diizle-
mi ile yaptigi a1 her iki tedavi grubunda da mini-
mal degisiklik gostermis ve istatistiksel anlamli bu-
lunmamugtir (P>0,05). (Tablo 2).

TARTISMA

Derin kapanis tedavisinde, kesici dis intriizyonu
yapmak amaciyla kullanilan mekaniklerin, kendi
disiplinleri icerisinde izole edilerek incelendigi
arastirmalar kisithdir. Genellikle mekaniklerin et-
kinlikleri tim tedavi sonundaki degisiklikler ile de-
gerlendirilmigtir. (11) Mevcut calismada; iki farkli
mekanigin intriizyon etkisi tedavinin diger safhala-
rindan izole edilerek incelenmistir.

Alt genede diglerle ilgili degerlendirmeler, geli-
sim esnasinda meydana gelen rezorpsiyon ve apo-
zisyonlardan etkilenen alt cene diizlemi (Go-Me)
yerine daha stabil korpus diizlemi (Xi-Pm) referans
alinarak yapilmistir242° intriizyon hareketini kok
ucundan inceleyen aragtirmalar vardir. (24) Calis-
mamizda intriizyon miktari, Simith ve Burstone
(30) tarafindan; sagital planda disin alveolar kemik
kret tepesi ile kok ucunun geometrik ortasi olarak
tanimlanan direng merkezi (Cr) den olcilmustir.
Ortodontik tedavi ile diglerde kok rezorpsiyonu ol-
masi nedeni ile kok ucu referans alinarak intriizyon
miktarinin Slctilmesi pek saglikl goriilmemektedir.

Sefalometrik dissel Slgtimler alt sag santral kesi-
ci dis tizerinden degerlendirilmistir. Aragtirmamiz-
da sefalometrik radyografilerde alt sag santral kesi-
ci disi daha rahat belirlemeye yardimcr olmak
amaciyla radyografi alirken rehber tel kullanilmistir.

Alt Kesici intriizyonu

Kontrol grubunda Cr-(Xi-Pm) parametresi ortala-
ma 0,34 £0,42 mm/lik istatistiksel olarak anlamli
(P<0,05) bir artis gostermistir. Bu artis kontrol gru-
bunda alt kesicilerde ekstriizyon oldugunu goster-
mektedir.

T1 grubunun grup ici degerlendirilmesinde; Cr-
(Xi-Pm) degeri istatistiksel olarak ileri derecede an-
lamli bir azalma gostermistir (P<0,001) ve kullani-
lan utility ark ile ortalama 2,48 +0,94 mm’lik in-
triizyon elde edilmistir.

T2 grubunda da; Cr-(Xi-Pm) degerindeki ortala-
ma 2,50 +0,57 mm'lik artis ile istatistiksel olarak
anlamli bir kesici intriizyonu gozlenmistir (P<0,05).
iki tedavi gurubunda da bariz bir intriizyon hareke-
ti mevcuttur. Intriizyon degerleri birbirine cok yakin
olup aralarinda istatiksel olarak anlamli bir fark bu-
lunamamigtir.
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these were not found to be statistically signi-
ficant (P>0.05) (Table 2).

DISCUSSION

Limited information is available regarding
the isolated effects of different intrusion mec-
hanics. These mechanics are usually evalua-
ted according to the cumulative treatment re-
sults. (11) The intrusive effects of two diffe-
rent mechanics were evaluated isolated from
the other stages of treatment in this study.

In this study the measurements related to
the mandibular plane were performed in re-
lation to the more stable corpus plane (Xi-
Pm) instead of the mandibular plane (Go-Me)
which is affected by the developmental re-
sorption and apposition process.(24-29) The-
re are previous studies which measured the
amount of intrusion using the root apex. (24)
In our study this measurement was performed
using the center of resistance of the incisor
(Cr) constructed using the geometrical mean
of the alveolar crest and the root apex as des-
cribed by Simith and Burstone (30). As the
orthodontic treatment causes root resorption
using the root apex as reference does not se-
em to be valid.

Cephalometric evaluation of the intrusion
was performed using the lower right central
incisor and a guide pin was prepared to be
able to trace this tooth correctly.

Lower Incisor Intrusion

The Cr-(Xi-Pm) measurement shows a sta-
tistically significant increase of 0.34 +0.42
mm (P<0.05). This change indicates a conti-
nue eruption of lower incisors.

The Cr-(Xi-Pm) measurement shows a sta-
tistically significant decrease (P<0.001) in T1
and an average of 2.48 £0.94 mm intrusion
was achieved with the utility arch.

The Cr-(Xi-Pm) measurement shows a sta-
tistically significant decrease (P<0.001) in T2
and an average of 2.50 +0.57 mm intrusion
was achieved with the step down arch. Both
treatment groups show an apparent intrusion.
The amount of this movement is very similar
in both groups and no statistically significant
difference was observed between them.

Other authors which studied the effects of
Ricketts utility arches demonstrated that in-
trusion is possible and varies between 1-3
mm and similar results are achieved in chil-
dren and adults. (10,12,16,19,27,31-33)
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Ricketts utility arklari ile calisma yapan diger
aragtirmacilar da intruzyonun mimkiin oldugunu
ve 1-3 mm arasinda degistigini, ayrica cocuk ve
eriskinlerde benzer sonuclarin elde edildigini be-
lirtmiglerdir. (10,12,16,19,27,31-33)

Alt Kesici Egimi

Calismamizin utility ark kullanilan T1 gru-
bu’nda alt keser egiminde 4,27 + 4,23°, step down
capraz yatay zemberekli ark T2 grubu’nda ise 2,92
+0,78° lik bir artis olmustur. Bu artislar grup ici kar-
silastirmada istatiksel anlamli bulunmus, iki grup
arasinda ise istatiksel olarak anlamli bulunmamustir.
Utility ark grubunda (T1) kesici dislere labial kok
torku verilmesine ragmen alt kesici egiminin daha
fazla artmasi ve daha degisken olmasinin nedeni
kullanilan telin ince olmasi ve esnekliginin fazla ol-
masi olabilir. Dake ve Sinclair da (10) Ricketts gru-
bunda alt kesici egimlerinde +5.3°, Schudy gru-
bunda ise +1.7°lik bir artis g6zlendigini belirtmis-
tir. Telli,(34) utility ark uygulamasi sonucunda alt
kesici egiminde, alt cene duizlemine gore 3,94°, alt
cene korusuna gore 4,00° artis gozlemistir. Cook
(35) ve arkadaglan utility kullanimi sonucu kesici
egiminde 4,67 lik bir artis gézlemislerdir. Bu ¢alig-
malar mevcut ¢alismanin sonuclari ile uyumludur.

Alt Cene Korpus Diizlem Egimi

Calismamizda utility ark kullanilan (T1) grubun-
da 0,03°, step down capraz yatay zemberekli ark
(T2) grubunda 0,50° ve kontrol grubunda (K) 0,27°
anlamli olmayan ihmal edilebilir bir artis gozlen-
mistir. Bu sonuca gore kullanilan tedavi teknikleri-
nin alt cene korpus diizlem egiminde bir artisa ne-
den olmadigi stylenebilir. Barton (36) yaptigi arag-
tirmasinda Edgewise tedavi grubunda alt cene diiz-
lem egiminde bir artis tespit etmemistir. Demirha-
noglu, (37) Edgewise mekanigi ile tedavi ettigi 34
derin kapanigl birey tizerinde yaptigi calismasinda
FMA acisinda tedavi sonunda énemli bir artis bu-
lunamamigtir. Yine bu sonuglar da bizim bulgular-
miz ile uyumludur.

Dake ve Sinclair (10) karsilagtirdigr her iki intriiz-
yon tekniginde de alt ¢ene diizlem egiminde ¢ok
az (+1°) artma gozlendigini belirtmigtir. Gozlenen
bu artisin nedeni gelisim esnasinda meydana gelen
rezorpsiyon ve apozisyonlardan etkilendigi belirti-
len (Go-Me) diizlemindeki degisiklikler olabilir.
(24)

SONUC
1. Her iki tedavi grubunda da istatistiksel olarak
anlamli derecede kesici diglerde intriizyon elde
edilmigtir.
2. Tedavi gruplar arasinda intriizyon hareketinin
miktan bakimindan fark ortaya ¢ikmamustir.
3. Her iki tedavi grubunda da kesici dis egimleri art-
mistir.
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Lower Incisor Proclination

In our study, an increase of 4.27+4.23°
was detected in T1 where utility arch was
used and an increase of 2.92+0.78° was ob-
served in T2 where the step down arch was
used. These figures statistically significant
within the groups however, there were no
statistically significant differences between
the two treatment groups. The higher increa-
se of lower incisor proclination and high
standard deviation in the utility arch group
despite the labial root torque may be a result
of lower dimension and higher flexibility of
the wire. Dake and Sinclair demonstrated an
increase in the lower incisor proclination of
+5.3° in Ricketts group and +1.7° in Schudy
group (10). Telli (34) reported that use of uti-
lity arch led to a 3.94° increase in lower inci
sor proclination in relation to mandibular
plane and 4.00° in relation to corpus plane.
Cook (35) et al demonstrated that the same
increase was 4.67°. Both figures are in accor-
dance with the results of the current study.

Mandibular Corpus Plane Inclination

This measurement showed negligible in-
creases of 0.03° in utility arch group, 0.50° in
step down group and 0.27° in the control
group. This means that neither of the treat-
ment mechanics used cause a change in the
mandibular corpus plane angle. Barton (36)
found no change in the mandibular plane
angle in the Edgewise treatment group. De-
mirhanoglu3” again found no significant in-
crease in the FMA angle in 34 deep bite ca-
ses treated by Edgewise mechanics. These
are also in accordance with our results.

Dake and Sinclair' reported a slight (+1°)
increase in both intrusion groups they have
evaluated. This may be a result of develop-
mental resorptive and appositional changes
on Go-Me plane. (24)

CONCLUSION

1. Statistically significant intrusion was ac-
hieved in both groups.

2. No statistically significant difference was
observed between the groups in terms of
the amount of intrusion achieved.

3. Lower incisors were proclined in both
groups.

4. No change was observed in the mandibu-
lar reference plane during the extent of
the study in either of the groups.
Consequently, treatment should be plan-

167



168

4. Her iki tedavi grubunda da calisma stiresi iceri-
sinde alt cene referans diizlemi egiminde degi-
siklik olmamustir.

Sonug olarak; derin kapanisin diizeltiimesinde
tedavinin, morfolojik kriterlere dikkat edilerek plan-
lanmasi gereklidir. Tedavi planlamasinin kesici in-
triizyonunu gerektirdigi vakalarda Ricketts'in utility
arki ve step down capraz yatay zemberekli intrliz-
yon arki etkin bir sekilde kullanilabilir.
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ned considering the morphological criteria.
In cases where treatment plan involves the
intrusion of lower incisors Ricketts’ utility
arch and step down arches can be used effec-
tively.
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