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ÖZET

Mevcut çal›flman›n amac›, derin kapa-
n›fl›n düzeltilmesinde yayg›n olarak kul-
lan›lan iki farkl› sabit tedavi mekani¤inin
alt kesici difl intrüzyonu üzerindeki etkin-
li¤ini araflt›rmakt›r. Derin kapan›fll› 19
k›z, 19 erkek toplam 38 hasta tedavi gru-
bu, S›n›f II bölüm 1 maloklüzyonlu 6 k›z,
14 erkek toplam 20 hasta kontrol grubu
(K) olarak çal›flma kapsam›na al›nm›flt›r.
Tedavi grubu, Ricketts’in utility ark› ile
intrüzyon uygulanan 15 k›z, 16 erkek
toplam 31 hasta birinci tedavi grubu (T1),
zemberekli intrüzyon ark› uygulanan 4
k›z, 3 erkek toplam 7 hasta ikinci tedavi
grubu (T2) olarak ikiye ayr›lm›flt›r. Çal›fl-
ma tedavi gruplar›ndan tedavi bafl› (TB)
ve sonunda (TS), kontrol grubundan ise
kontrol bafl› (KB) ve sonunda (KS) al›nan
toplam 116 lateral sefalometrik radyogra-
fi üzerinde yürütülmüfltür. Sefalometrik
incelemede, alt çene referans düzlemi ile
alt kesici diflin direnç merkezi aras› uzak-
l›k ( Cr-(Xi-Pm) ), alt kesici difl e¤imi (Xi-
Pm/B1-Br) ve alt çene korpus düzlem e¤i-
mi (FH / Xi-Pm) ölçülmüfltür. T1 grubun-
da 2,48 mm kesici intrüzyonu, 4,27° ke-
sici e¤im art›fl› bulundu. T2 grubunda ise
2,50 mm kesici intrüzyonu, 2,92° kesici
e¤im art›fl› bulunmufltur. Her iki grupta da
korpus düzlem e¤iminde de¤ifliklik bulu-
namam›flt›r. Her iki tedavi grubunda elde
edilen de¤ifliklikler grup içinde ve kontrol
grubu karfl›laflt›r›lmas›nda istatistiksel
olarak anlaml› bulunmufltur (P<0,01). ‹ki
tedavi grubunda elde edilen de¤ifliklikler
aras›nda ise istatistiksel olarak anlaml› bir
fark bulunamam›flt›r (P>0,05). Sonuç ola-
rak; her iki tedavi mekani¤inin de, kesici
intrüzyonu konusunda etkili oldu¤u ve
ortodontistin tercihi do¤rultusunda her
ikisininde baflar›yla uygulanabilece¤i so-
nucuna var›lm›flt›r.(Türk Ortodonti Dergi -
si 2006;19:159-169)

Anahtar Kelimeler: ‹ntrüzyon, Gingiva
hareketi

SUMMARY

The aim of this study was to compare
the effectiveness of two fixed appliance
techniques, which are commonly used
for correction of a deep overbite. The
study comprised of 38 patients (19 boys
and 19 girls) in the treatment group with
deep overbite (+4mm) and 20 patients (6
boys and 14 girls) in the control group (K)
with Class II Div.1 malocclusion. Treat -
ment group was divided into two subgro -
ups as T1 and T2. In T1, 16 boys and 15
girls (total 31 patients) were treated with
Rickets’ utility arches, and in T2, 3 boys
and 4 girls (total 7 patients) were treated
with step down arches with horizontal lo -
ops. The study was carried out on 116 la -
teral cephalograms taken before and after
the treatment in the treatment groups and
the control period in the control group. In
the cephalometric analyses, mandibular
corpus axis inclination (FH / Xi-Pm), ver -
tical displacement of Center of resistance
of lower incisor (Cr-Xi Pm) and incisor
inclination (Xi-Pm / B1-Br) were measu -
red. It was found that the intrusion of lo -
wer incisor was 2.48 mm in T1 group
and 2.50 mm in T2 group. With respect
to increase of lower incisor inclination, it
was 4.27° in the former and 2.92° in the
latter. On the other hand, no significant
changes in the mandibular corpus axis
were observed in either of the groups.
Statistically significant changes occurred
in both treatment groups with treatment
and these changes were again statistically
significant when compared with those of
the control group (P<0.01). No statisti -
cally significant changes were observed
between the effects of two different treat -
ment methods (P>0.05). Within the limi -
tations of this study it is concluded that
both treatment techniques were effective
on incisor intrusion and can be used suc -
cessfully with orthodontists’ preference.
Turkish J Orthod 2006;19:159-169)

Key Words: Intrusion, Gingival move -
ment
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G ‹ R ‹ fi
Ortodontik anomalilerin düzeltilmesinde dikey

komponentin eliminasyonuna öncelik verilmesi,
dünya üzerinde de¤iflik ekoller taraf›ndan ortaya
konulan çok say›daki tedavi yaklafl›mlar›n›n ortak
n o k t a s › d › r. Ortodontik anomalilerde görülen dikey
problemlerden biri olan derin kapan›fl; alt çene ha-
bituel veya sentrik oklüzyonda iken, üst kesici difl-
lerin alt kesici diflleri dikey yönde olmas› gereken-
den daha fazla örtmesi olarak tan›mlanmaktad›r.
( 1 )

Derin kapan›fl›n geliflimi çeflitli faktörler ile ilgili-
d i r. Bunlar›n aras›nda; kesicilerin supraoklüzyonu,
(2) molar infraoklüzyonu. (3,4) kesici retroinklinas-
yonu, (5,6) artm›fl overjet, (7) genifl bir interinsizal
aç›, artm›fl alt çene ramus yüksekli¤i, molar tüber-
küllerinin yüksekli¤inin az olmas›, derin kapan›fl›n
yafl ile aç›lmas›n›n gerçekleflmemesi, azalm›fl alt
yüz yüksekli¤i, periodontal destek kayb›na ba¤l› ön
difllerin uzamas› say›labilir. (8)

Derin kapan›fl, ortodontik olarak dört farkl› me-
kanizma ile aç›lmaktad›r:
1 . Posterior difllerin ekstrüzyonu,
2 . Kesici difllerin intrüzyonu,
3 . Kesici difllerin e¤imlerinin artt›r›lmas› ve
4 . Her üç mekanizman›n de¤iflik kombinasyonla-

r› (9-20)
Derin kapan›fl, ortodontik yaklafl›m›n mümkün

olmad›¤› fliddetli vakalarda ve uzun süreli tedavi is-
temeyen hastalarda ise cerrahi yöntemler ile düzel-
t i l e b i l i r. (21-23)

Derin kapan›fl›n düzeltilmesinde tedavi planla-
mas›, hastan›n yafl›, iskeletsel dikey boyut, çenele-
rin sagital iliflkileri, kassal yap›, periodontal sa¤l›k
durumu, estetik gülme hatt›, üst dudak uzunlu¤u,
interoklüzal aral›k miktar› ve oklüzal düzlem e¤imi
de¤erlendirilerek yap›lmal›d›r. (8,9,14)

Kesici difllerin intrüzyonu, dikey büyüme e¤ili-
minde olan, interoklüzal mesafesi az, dudaklar›n
kesici diflleri örtemedi¤i ve periodontal kemik des-
te¤i zay›f örtülü kapan›fl vakalar›nda endike-
d i r. ( 8 , 9 , 1 4 , 2 4 )

Bu amaçla sabit tedavide kullan›lan mekanik-
lerden baz›lar› Ricketts mekani¤i, Schudy mekani-
¤i, step-up step-down bükümler, artt›r›lm›fl veya
ters spee e¤rili ark telleri, intermaksiller elastikler,
straight wire tekni¤inde kullan›lan düz teller, Jara-
bak tekni¤i, Burstone’›n segmental ark tekni¤i ve
Begg tekni¤indeki tip-back bend bükümleridir. Ke-
sici görünümünün optimum oldu¤u vakalarda ke-
sici intrüzyonunun hedefi alt kesiciler olmaktad›r.

Mevcut çal›flman›n amac› derin kapan›fl›n dü-
zeltilmesinde yayg›n olarak kullan›lan Ricketts’in
utility ark› ile step down çapraz yatay zembere¤in,
alt kesici difl intrüzyonu üzerindeki etkinli¤ini arafl-
t › r m a k t › r.

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. Intrusion 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 Haydarpafla
Hospital Dental Unit and the control group
(K) consisted of 6 girls and 14 boys referred to
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Ortodonti Bölümü’ne baflvuran derin kapan›fll› 19
k›z, 19 erkek toplam 38 hasta tedavi grubu, ‹stan-
bul Üniversitesi Diflhekimli¤i Fakültesi Ortodonti
bölümüne baflvuran 6 k›z, 14 erkek toplam 20 has-
ta kontrol grubu (K) olarak çal›flma kapsam›na al›n-
m › fl t › r. Tedavi grubu, Ricketts’in utility ark› ile intrüz-
yon uygulanan 15 k›z, 16 erkek toplam 31 hasta
birinci tedavi grubu (T1), step down çapraz yatay
zemberekli intrüzyon ark› uygulanan 4 k›z, 3 erkek
toplam 7 hasta ikinci tedavi grubu (T2) olarak ikiye
a y r › l m › fl t › r. Tedavi grubunda tedavi bafl› (TB) ve so-
nunda (TS), kontrol grubunda ise kontrol bafl› (KB)
ve sonunda (KS) al›nan toplam 116 lateral sefalo-
metrik radyografi çal›flmamnn materyalini olufltur-
m a k t a d › r.

Hasta Seçimi
Klinik ve radyolojik muayeneleri yap›lan hasta-

lar›n araflt›rma kapsam›na al›nmas›nda; 
a ) Hasta anamnezinde çocuklar›n büyüme ve ge-

liflim yönünden normal olmalar›na (Hormonal
bozukluk, sistemik hastal›k, vs. olmamas›),

b) Derin kapan›fl›n en az 4 mm olmas›na,
c) Alt kesici difllerin fonksiyonel oklüzal düzleme

göre ekstrüze olmufl olmalar›na, 
d) Kesici difl dudak iliflkisinin intrüzyon hareketi-

ne uygun olmas›na,
e) Alt kesici difllerin periodontal olarak sa¤l›kl› ol-

malar›na dikkat edilmifltir.

Tedavi Gruplar›
Birinci tedavi grubu (T1) Ricketts utility ark› ile

intrüzyon uygulanan 15 k›z, 16 erkek toplam 31
bireyden oluflmaktad›r. Tedavi bafllang›ç yafl ortala-
malar› 13,51 ± 2,61 y›l, tedavi süresi ortalama 3,19
± 0,85 ayd›r (Tablo 1).

‹kinci tedavi grubu (T2 ) zemberekli intrüzyon
ark› uygulanan 4 k›z, 3 erkek toplam 7 bireyden
o l u fl m a k t a d › r. Tedavi bafllang›ç yafl ortalamalar›
13,41 ± 1,33 y›l, tedavi süresi ortalama 3,16 ± 0,62
ayd›r (Tablo I).

Kontrol grubu (K) hiçbir ortodontik tedavi gör-
meyen 6 k›z, 14 erkek toplam 20 bireyden olufl-
m a k t a d › r. Kontrol bafllang›ç yafl ortalamalar› 11 , 8 5
±1,28 y›l, kontrol süresi ortalama 6,44 ± 0,34 ayd›r
( Tablo I).

Lateral Sefalometrik Radyografi
Lateral sefalometrik radyografiler, do¤al bafl ko-

numunda ve bilinen kurallara2 3 uyularak elde edil-
m i fl t i r. Lateral sefalometrik radyografiler alt sa¤ san-
tral difli ay›rt edebilmek için 0,018-0,025 inç telden
haz›rlanm›fl “†” fleklindeki rehber tel sa¤ santral ke-
sicinin braketine yerlefltirilerek al›nm›flt›r (fiekil 1,2).

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 “†”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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Birinci Tedavi Grubu (T1)
‹lk seansta alt birinci az›lar›n rahat bantlanmas›

amac›yla mesing tel separasyon uygulanm›fl, ikinci
seansta 1. büyük az› difllerine 0,018x0,025 inç ça-
p›nda çift tüplü bantlar tak›lm›flt›r. Alt 4 kesici difl
braketlenmifl ve difller segmental Ni–Ti ark ile s›ra-
lanm›fl ve rehber tel alt sa¤ santral difle yerlefltirile-
rek bafllang›ç lateral sefalometrik radyografi çekil-
m i fl t i r. Ayn› seansta afla¤›da anlat›ld›¤› flekilde haz›r-
lanan arklar uygulanm›flt›r.

Utility Ark›n Haz›rlan›fl›
Utility ark›n yap›m›nda 3M Unitek firmas›n›n

258-616 stok nolu 0,016_0,016 inçlik “Blue flexi-
loy” telleri kullan›lm›flt›r. Ark tüp üzerindeki yar-
d›mc› ark uygulanmas› için yap›lm›fl gingival tüpe
y e r l e fl t i r i l m i fl t i r. Ark braket slot hizas›na kadar dina-
mometre (Gauge 040-711-00, Dentaurum, A l m a n-
ya) yard›m›yla kald›r›larak uygulad›¤› intrüzyon
kuvveti ölçülmüfl ve 80 gr kuvvet uygulayacak fle-
kilde ayarlanm›flt›r. Kuvveti ayarlanan ark kesici
braket slotlar›na yerlefltirilerek ligatüre edilmifltir
(fiekil 3).

Utility yap›m›nda kullan›lan “Blue flexiloy” tel-
lerin plastik deformasyonunun yüksek olmas› ve
ark›n bukkal köprü bölümünün kolay deforme ola-
bilmesi nedeniyle 3’er haftal›k kontrollerle tedaviye
devam edilmifltir. Bu kontrollerde ark aktivasyonla-
r› kontrol edilmifl, varsa ark telinde oluflan defor-
masyonlar düzeltilmifl ve ark telleri fazla deforme
olmufl ise de¤ifltirilmifltir.

Klinik gözlem ile intrüzyon miktar› yeterli görü-
len hastalardan utility arklar ç›kar›larak tedavi sonu
kay›tlar› al›nm›fl ve intrüzyon iflleminden sonra ya-
p›lmas› planlanan di¤er safhalar ile ortodontik teda-
vilerine devam edilmifltir.

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 1st 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.

fiekil 1: Lateral sefalometrik
radyografilerde alt sa¤ santral

difli ay›rt edebilmek için
0,018_0,025 inç telden

haz›rlanm›fl “†” fleklindeki
rehber telin a¤›z içi görünümü.

Figure 1: Intraoral view of the
“†” shaped guide prepared

from 0.018_0.025 inch wire to
differentiate the lower right

central incisor on lateral
cephalograms. 

fiekil 2: Lateral sefalometrik
radyografilerde alt sa¤ santral

difli ay›rt edebilmek için
0,018_0,025 inç telden

haz›rlanm›fl “†” fleklindeki
rehber telin radyografik

görünümü.

Figure 2: Radiographic view of
the “†” shaped guide prepared

from 0.018_0.025 inch wire to
differentiate the lower right

central incisor on lateral
cephalograms. 

Gruplar/ K›z (n) Erkek (n) Ortalama Ortalama Tedavi
Groups Girls Boys Yafl (y›l) Süresi (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

Tablo I: Tedavi gruplar› ve
kontrol grubunundaki

bireylerin cinsiyetlere göre
da¤›l›m›, ortalama yafllar› ve

ortalama tedavi süreleri.

Table I: Sex, age and treatment
duration demographics of the

study groups.
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‹kinci Tedavi Grubu (T2)
Alt 1. molarlar bantlanm›fl ve mesialinde kalan

difller braketlenmifltir. Bu grupta da di¤er tedavi gru-
bunda kullan›lan tüp ve braketler kullan›lm›flt›r.
Diflleri s›ralamak amac›yla s›ras›yla 0,016 yuvarlak,
0,016 x 0,016 kare ve 0,016 x 0,022 inçlik Ni-Ti
ark telleri kullan›lm›flt›r.

Step Down Çapraz Yatay Zemberekli Ark›n Ha -
z › r l a n m a s ›

Zemberekli ark yap›m›nda 0,016x0,022 inçlik
çelik tel kullan›lm›flt›r. Zembere¤in yatay ve dikey
basamaklar› Nance pensinin 4. basama¤›, heliks
ise Tweed pensinin 2. yuvarla¤› ile bükülmüfl-
t ü r.2 5 , 2 6 Step down bükümden kaynaklanan kuvvet
çapraz yatay zembereklerle hafifletilmektedir. A r k
teli molar oklüzal tüpe tak›larak tüm difllere ligatü-
re edilmifltir. Step down bükümden dolay› alt kesi-
ci difllere yerlefltirilen ark teli aktif hale gelmektedir
(fiekil 4).

Tedaviye 4’er haftal›k periyodik kontroller ile de-
vam edilmifltir. Hastalar her seansta difleti sa¤l›¤›
aç›s›ndan kontrol edilmifl ve oral hijyen motivasyo-
nu yap›lm›flt›r.

Klinik gözlem ile intrüzyon miktar› yeterli görü-
len hastalar›n arklar› ç›kar›larak tedavi sonu kay›tla-
r› al›nm›fl ve intrüzyon iflleminden sonra yap›lmas›
planlanan di¤er safhalar ile ortodontik tedavilerine
devam edilmifltir.

Sefalometrik Analiz
Lateral sefalometrik analizde yap›lan çizimler,

bir negatoskop yard›m› ile 0,35 mm’lik kurflun ka-
lem kullan›larak ayd›nger çizim kâ¤›d› üzerinde
g e r ç e k l e fl t i r i l m i fl t i r. Çift görüntü veren yap›larda
film yüzeyine yak›n olan sa¤ taraf görüntüleri esas
al›narak çizim yap›lm›flt›r.2 7

Araflt›rmam›zda kullan›lan sefalometrik nokta-
lar: (fiekil 5A)
1 . Pr: Porion
2 . O: Orbital nokta
3 . Xi: Ramusun geometrik merkezi
4 . Pm: Semfizin ön yüzündeki içbükeyli¤in d›fl-

bükeyli¤e dönüfltü¤ü nokta
5. B1: Alt kesici noktas› (Alt kesici diflin kesici ke-

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 4th step of a
Nance pliers and the helix was bended with
the 2nd step of the Tweed pliers.25,26 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.27

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

5. 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

fiekil 3: Utility ark›n a¤›zda
uygulan›fl›.
Figure 3: Intraoral application
of the utility arch. 

fiekil 4: Step down çapraz ya-
tay zemberekli ark›n a¤›zda
uygulan›fl›.
Figure 4: Intraoral application
of the step down arch. 
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nar›n›n tepe noktas›) 
6. Br: Alt kesici diflin kök ucu
7. Cr: Alt kesici diflin alveolar kemik kret tepesi ile

kök ucunun geometrik ortas› hesaplanarak tes-
pit edilen direnç merkezi

Araflt›rmam›zda kullan›lan sefalometrik düz-
lemler: (fiekil 5B)
1 . FH: Frankfort düzlemi: Porion ve Orbita nokta-

lar›ndan geçen düzlem
2 . Xi-Pm: Alt çene korpus ekseni
3 . B1-Br: Alt kesici difl ekseni

Araflt›rmam›zda kullan›lan aç›sal ve do¤rusal öl-
çümler: (fiekil 5C)
1 . FH/Xi – Pm: Alt çene korpusu ile Frankfort düz-

lemi aras›ndaki aç›
2 . Xi – Pm/B1 – Br: Alt kesici difl ekseni ile alt çe-

ne korpusu aras›ndaki aç›
3 . Cr - ( Xi –Pm ):Alt kesici difl direnç merkezinin

alt çene korpus eksenine dik uzakl›¤›d›r.

Metod Hatas›
Lateral sefalometrik radyografilerin çizim ve öl-

çümleri s›ras›nda meydana gelebilecek yan›lg›y›
saptamak amac›yla her de¤iflken için metod hatas›
h e s a p l a n m › fl t › r. Kontrol ve tedavi bafl› ve sonunda
al›nan toplam 116 lateral sefalometrik radyografi
aras›ndan rastgele seçilen 15 adet radyografi ayn›
kifli taraf›ndan 15 gün ara ile ikinci kez çizilmifl ve
ö l ç ü l m ü fl t ü r. Birinci ve ikinci ölçümler aras›ndaki
fark elde edildikten sonra Dahlberg’in formülüne
dayanarak metod hatas› hesap edilmifltir. (28)

‹statistiksel De¤erlendirme
Çal›flmada elde edilen bulgular de¤erlendirilir-

ken, istatistiksel analizler için SPSS for Wi n d o w s
10.0 (SPSS, fiikago, Ill, ABD) program› kullan›ld›.
Çal›flma verileri de¤erlendirilirken tan›mlay›c› ista-
tistiksel metodlar›n (Ortalama, Standart sapma) ya-
n›s›ra niceliksel verilerin karfl›laflt›r›lmas›nda grup-
lar›n da¤›l›mlar› normal ise Student t testi, da¤›l›m
anormal ise Mann Whitney U test kullan›ld›. Bafl-
lang›ç de¤erlerine göre bitifl de¤erlerinin anlaml›l›-
¤› Wilcoxon efllefltirilmifl iki örnek testi ile yap›ld›.
Niteliksel verilerin karfl›laflt›r›lmas›nda ise Ki-Kare
testi kullan›ld›. Sonuçlar %95’lik güven aral›¤›nda,
anlaml›l›k P<0,05 düzeyinde de¤erlendirildi.

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

fiekil 5a: Araflt›rmam›zda
kullan›lan sefalometrik

noktalar
Figure 5a: Cephalometric

landmarks used in the study.

fiekil 5b: Araflt›rmam›zda
kullan›lan sefalometrik

düzlemler.
Figure 5b: Cephalometric

reference planes used in the
study.

fiekil 5c: Araflt›rmam›zda
kullan›lan aç›sal ve do¤rusal

ölçümler.
Figure 5b: Linear and angular

measurements used in the
study.
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B U L G U L A R
Birinci tedavi grubu (T1)’nun grup içi de¤erlen-

dirilmesinde; alt kesici diflin intrüzyonunu gösteren
C r-(Xi-Pm) de¤eri ortalama 2,48 ±0,94 mm ile ista-
tistiksel olarak ileri derecede anlaml› bir de¤ifliklik
göstermifltir (P<0,001). Ayn› diflin e¤imini gösteren
Xi–Pm/ B1–Br aç›s› da ortalama 4,27 ±4,23° ile is-
tatistiksel olarak ileri derecede anlaml› bir artma
gösterirken (P<0,001), alt çene referans düzlemimi-
zin Frankfort horizontal ile yapt›¤› (FH / Xi–Pm) aç›-
da (-0,03 ±1,52o) istatistiksel anlaml› de¤ifliklik bu-
lunmam›flt›r (P>0,05) (Tablo 2).

‹kinci tedavi grubu’nda (T2) ise; alt kesici diflin
intrüzyonunu gösteren Cr-Xi-Pm de¤eri ortalama
2,50 ±0,57 mm ile istatistiksel olarak anlaml› bir
azalma göstermifltir (P<0,05). Ayn› diflin e¤imini
gösteren Xi–Pm / B1–Br aç›s› da ortalama 2,92
±0,78° artarak istatistiksel olarak anlaml› bir de¤i-
fliklik gösterirken (P<0,05), FH / Xi–Pm aç›s›ndaki
art›fl (-0,50 ±0,91°) birinci tedavi grubunda oldu¤u
gibi istatistiksel anlaml› bulunmam›flt›r (P>0,05)
( Tablo 2).

Kontrol grubu (K)’nun grup içi de¤erlendirilme-
sinde ise; alt kesici diflin intrüzyonunu gösteren Cr-
(Xi-Pm) de¤erinin ortalama 0,34 ±0,42 mm’lik art›-
fl› istatistiksel anlaml› bulunmufltur (P<0,05). Ay n ›
diflin e¤imini gösteren Xi– Pm / B1-Br aç›s› ortalama
1,04 ±0,91° ve FH /Xi – Pm aç›s› da ortalama 0,27
±2,05° artm›fl, ancak bu art›fl istatistiksel anlaml›
bulunmam›flt›r (P>0,05) (Tablo 2).

Birinci tedavi grubu (T1)’nda tedavi etkilerinin
de¤erlendirilmesi için kontrol grubu (K) ile karfl›lafl-
t›r›lmas› sonucunda; Cr-(Xi-Pm) ve Xi–Pm/ B1–Br
parametrelerindeki de¤ifliklik istatistiksel olarak ile-
ri düzeyde anlaml› bulunurken (P<0,001), FH/
Xi– Pm aç›s›nda anlaml› de¤ifliklik bulunmam›flt›r
(P>0,05) (Tablo 2).

Ayn› flekilde ikinci tedavi grubu (T2)’nun da
kontrol grubu (K) ile karfl›laflt›r›lmas› sonucunda;
C r-(Xi-Pm) ve Xi–Pm/ B1–Br parametrelerindeki de-
¤ifliklik istatistiksel olarak ileri düzeyde anlaml› bu-
lunurken (P<0,001), FH/ Xi– Pm aç›s›nda anlaml› de-
¤ifliklik bulunmam›flt›r (P>0,05) (Tablo 2).

Cr noktas›, Xi-Pm referans düzlemine do¤ru T1

grubunda ortalama 2,48 ±0,94 mm, T2 g r u b u n d a
ise 2,50 ±0,57 mm yaklaflm›flt›r. Ancak, T1 ve T2

observed in the mandibular angle (FH / Xi–Pm)
(-0.03 ±1.52o) (P>0,05) (Table 2).

In the 2nd 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–Pm)
(-0,50 ±0,91o) (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/
Xi– Pm 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/ Xi–Pm 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 T2. 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 ±0.78o) was not found to be statistically
significant (P>0.05).

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

T1 T2 K T1-T2 T1-K T2-K

Fark SS Fark SS Fark SS
difference SD test difference SD test difference SD test test test test

Cr - (Xi 2,48 0,9 0,001** 2,5 0,6 0,016* -0,3 0,4 0,013* 0,001** 0,0001** 0,73
–Pm)

Xi–Pm/ -4,3 4,2 0,001** -2,9 0,8 0,017* -1 1,9 0,094 0,008** 0,011* 0,17
B1–Br

FH/ -0 1,5 0,406 -0,5 0,9 0,202 -0,3 2,1 0,945 0,661 0,936 0,33
Xi–Pm

Fark: tedavi bafl› ve tedavi sonu fark›
SS: standart sapma

Tablo II: Tedavi gruplar› ve
kontrol grubununda tedavi
bafl› ve sonu de¤relerin grup
içi ve gruplar aras›
karfl›laflt›rmalar›.
Table II: Intra and intergroup
comparisons of the
pretreatment and
posttreatment values in the
treatment and control groups. 
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gruplar›n›n istatistiksel olarak karfl›laflt›r›lmas› sonu-
cunda anlaml› fark bulunmam›flt›r (P>0,05).

Kesici difl eksen e¤iminin; T1 grubunda (-4,27
±4,23°), T2 grubuna göre (-2,92 ±0,78o) daha faz-
la artmas› istatistiksel olarak anlaml› bulunmam›flt›r
( P > 0 , 0 5 ) .

Alt çene referans düzlemimizin Frankfort düzle-
mi ile yapt›¤› aç› her iki tedavi grubunda da mini-
mal de¤ifliklik göstermifl ve istatistiksel anlaml› bu-
lunmam›flt›r (P>0,05). (Tablo 2).

TA R T I fi M A
Derin kapan›fl tedavisinde, kesici difl intrüzyonu

yapmak amac›yla kullan›lan mekaniklerin, kendi
disiplinleri içerisinde izole edilerek incelendi¤i
araflt›rmalar k›s›tl›d›r. Genellikle mekaniklerin et-
kinlikleri tüm tedavi sonundaki de¤ifliklikler ile de-
¤ e r l e n d i r i l m i fl t i r. (11) Mevcut çal›flmada; iki farkl›
mekani¤in intrüzyon etkisi tedavinin di¤er safhala-
r›ndan izole edilerek incelenmifltir.

Alt çenede difllerle ilgili de¤erlendirmeler, geli-
flim esnas›nda meydana gelen rezorpsiyon ve apo-
zisyonlardan etkilenen alt çene düzlemi (Go-Me)
yerine daha stabil korpus düzlemi (Xi-Pm) referans
al›narak yap›lm›flt›r.2 4 , 2 9 ‹ntrüzyon hareketini kök
ucundan inceleyen araflt›rmalar vard›r. (24) Çal›fl-
mam›zda intrüzyon miktar›, Simith ve Burstone
(30) taraf›ndan; sagital planda diflin alveolar kemik
kret tepesi ile kök ucunun geometrik ortas› olarak
tan›mlanan direnç merkezi (Cr) den ölçülmüfltür.
Ortodontik tedavi ile difllerde kök rezorpsiyonu ol-
mas› nedeni ile kök ucu referans al›narak intrüzyon
miktar›n›n ölçülmesi pek sa¤l›kl› görülmemektedir.

Sefalometrik diflsel ölçümler alt sa¤ santral kesi-
ci difl üzerinden de¤erlendirilmifltir. A r a fl t › r m a m › z-
da sefalometrik radyografilerde alt sa¤ santral kesi-
ci difli daha rahat belirlemeye yard›mc› olmak
amac›yla radyografi al›rken rehber tel kullan›lm›flt›r.

Alt Kesici ‹ntrüzyonu
Kontrol grubunda Cr-(Xi-Pm) parametresi ortala-

ma 0,34 ±0,42 mm’lik istatistiksel olarak anlaml›
(P<0,05) bir art›fl göstermifltir. Bu art›fl kontrol gru-
bunda alt kesicilerde ekstrüzyon oldu¤unu göster-
m e k t e d i r. 

T1 grubunun grup içi de¤erlendirilmesinde; Cr-
(Xi-Pm) de¤eri istatistiksel olarak ileri derecede an-
laml› bir azalma göstermifltir (P<0,001) ve kullan›-
lan utility ark ile ortalama 2,48 ±0,94 mm’lik in-
trüzyon elde edilmifltir.

T2 grubunda da; Cr-(Xi-Pm) de¤erindeki ortala-
ma 2,50 ±0,57 mm’lik art›fl ile istatistiksel olarak
anlaml› bir kesici intrüzyonu gözlenmifltir (P<0,05).
‹ki tedavi gurubunda da bariz bir intrüzyon hareke-
ti mevcuttur. ‹ntrüzyon de¤erleri birbirine çok yak›n
olup aralar›nda istatiksel olarak anlaml› bir fark bu-
l u n a m a m › fl t › r.

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 arklar› ile çal›flma yapan di¤er
araflt›rmac›lar da intruzyonun mümkün oldu¤unu
ve 1-3 mm aras›nda de¤iflti¤ini, ayr›ca çocuk ve
eriflkinlerde benzer sonuçlar›n elde edildi¤ini be-
l i r t m i fl l e r d i r. (10,12,16,19,27,31-33)

Alt Kesici E¤imi
Çal›flmam›z›n utility ark kullan›lan T1 gru-

bu’nda alt keser e¤iminde 4,27 ± 4,23°, step down
çapraz yatay zemberekli ark T2 grubu’nda ise 2,92
± 0,78° lik bir art›fl olmufltur. Bu art›fllar grup içi kar-
fl›laflt›rmada istatiksel anlaml› bulunmufl, iki grup
aras›nda ise istatiksel olarak anlaml› bulunmam›flt›r.
Utility ark grubunda (T1) kesici difllere labial kök
torku verilmesine ra¤men alt kesici e¤iminin daha
fazla artmas› ve daha de¤iflken olmas›n›n nedeni
kullan›lan telin ince olmas› ve esnekli¤inin fazla ol-
mas› olabilir. Dake ve Sinclair da (10) Ricketts gru-
bunda alt kesici e¤imlerinde +5.3°, Schudy gru-
bunda ise +1.7°’lik bir art›fl gözlendi¤ini belirtmifl-
t i r. Telli,(34) utility ark uygulamas› sonucunda alt
kesici e¤iminde, alt çene düzlemine göre 3,94°, alt
çene korusuna göre 4,00° art›fl gözlemifltir. Cook
(35) ve arkadafllar› utility kullan›m› sonucu kesici
e¤iminde 4,67°’lik bir art›fl gözlemifllerdir. Bu çal›fl-
malar mevcut çal›flman›n sonuçlar› ile uyumludur.

Alt Çene Korpus Düzlem E¤imi
Çal›flmam›zda utility ark kullan›lan (T1) grubun-

da 0,03°, step down çapraz yatay zemberekli ark
(T2) grubunda 0,50° ve kontrol grubunda (K) 0,27°
anlaml› olmayan ihmal edilebilir bir art›fl gözlen-
m i fl t i r. Bu sonuca göre kullan›lan tedavi teknikleri-
nin alt çene korpus düzlem e¤iminde bir art›fla ne-
den olmad›¤› söylenebilir. Barton (36) yapt›¤› arafl-
t›rmas›nda Edgewise tedavi grubunda alt çene düz-
lem e¤iminde bir art›fl tespit etmemifltir. Demirha-
no¤lu, (37) Edgewise mekani¤i ile tedavi etti¤i 34
derin kapan›fll› birey üzerinde yapt›¤› çal›flmas›nda
F M A aç›s›nda tedavi sonunda önemli bir art›fl bu-
l u n a m a m › fl t › r. Yine bu sonuçlar da bizim bulgular›-
m›z ile uyumludur.

Dake ve Sinclair (10) karfl›laflt›rd›¤› her iki intrüz-
yon tekni¤inde de alt çene düzlem e¤iminde çok
az (+1°) artma gözlendi¤ini belirtmifltir. Gözlenen
bu art›fl›n nedeni geliflim esnas›nda meydana gelen
rezorpsiyon ve apozisyonlardan etkilendi¤i belirti-
len (Go-Me) düzlemindeki de¤ifliklikler olabilir.
( 2 4 )

S O N U Ç
1 . Her iki tedavi grubunda da istatistiksel olarak

anlaml› derecede kesici difllerde intrüzyon elde
e d i l m i fl t i r.

2 . Tedavi gruplar› aras›nda intrüzyon hareketinin
miktar› bak›m›ndan fark ortaya ç›kmam›flt›r.

3. Her iki tedavi grubunda da kesici difl e¤imleri art-
m › fl t › r.

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-
mirhano¤lu37 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 Sinclair10 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-
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4. Her iki tedavi grubunda da çal›flma süresi içeri-
sinde alt çene referans düzlemi e¤iminde de¤i-
fliklik olmam›flt›r.

Sonuç olarak; derin kapan›fl›n düzeltilmesinde
tedavinin, morfolojik kriterlere dikkat edilerek plan-
lanmas› gereklidir. Tedavi planlamas›n›n kesici in-
trüzyonunu gerektirdi¤i vakalarda Ricketts’in utility
ark› ve step down çapraz yatay zemberekli intrüz-
yon ark› etkin bir flekilde kullan›labilir.

Te fl e k k ü r
Makalenin haz›rlanmas›ndaki yard›nmlar› ve

‹ngilizce çeviri için Dr. Serdar Üflümez’e teflekkür
e d e r i z .

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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