Ortodontik Braket Teknolojisindeki Son Yenilik: Self-

Ligating Braketler

The Latest Advance in Bracket Technology: Self-Ligating

OZET

Son 10 yillhk donem iginde preadjus-
ted apareyler temel alinarak ¢ok sayida
metal, plastik ve seramik braketler piya-
saya surtlmustur. Braket teknolojisindeki
en buyuk gelisim ise kendi ligasyon siste-
mini iceren self-ligating braketlerin orto-
dontide kullanima sunulmasidir. Self-li-
gating braketlerin gelistirilmesinde ilk
amag daha hizli ligasyonun saglanarak
hasta basinda gegirilen strenin azaltilma-
siydi. Ancak elastomerik ligattrlerin rutin
kullanima girmesiyle bu avantajinin ¢ok
fazla 6nemi kalmamigtir. Son yillarda ge-
listirilen yeni self-ligating braket dizayn-
lar ise dugtk strtiinme; guvenli ve tam
ark teli oturtulmasini saglamak gibi avan-
tajlar da saglamistir. Bu derleme makale-
de self-ligating braketlerin tarihsel geli-
simleri, tedavi etkinlikleri ve klinik avan-
tajlan  incelenecektir. (Tiirk Ortodonti
Dergisi 2007; 20:71-81)

Anahtar Kelimeler: Seli-ligating bra-
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SUMMARY

During the last 10 years, a wide range
of metal, plastic, ana ceramic brackets,
based on the straight-wire system, have
become available. The latest advance in
bracket improvement is the development
of self-ligating brackets in orthodontics.
The principal aim behind the develop-
ment of self-ligating brackets was faster
ligation which leads to a reduction of
chair time spent. With the introduction of
elastomeric ligatures, this incentive gre-
atly diminished. Recent designs of self-li-
gatinﬁ brackets provide not only less fric-
tion but also full archwire engagement.
This review aims to scope the history of
self-ligating brackets, their treatment effi-
ciency and clinical advantages. (Turkish J
Orthod 2007; 20:71-81)
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Sekil 1/ Figure 1. Damon 2

(Ormco

GiRis

Ortodontik tedavi sirasinda hasta, hekimi-
ne siklikla tedavisinin ne zaman bitecegini
sorar. Yillar boyunca ortodontik teknoloji ve
mekanikler bu soruya tedavi siiresini kisalta-
cak teknolojik degisimlerle olumlu bir cevap
vermeye calisrmistir. Tedavi siiresini, biyolojik
veya anatomik engellerin yani sira; kullanilan
braket, ark teli veya ligatiir teli gibi fiziksel et-
kenler de yonlendirir. Seli-ligating braketler,
yaratigi strtinmesiz ortam yardimiyla daha
iyi bir kaydirma mekanigi olusturarak tedavi
stresinin kisaltilmas felsefesiyle gelistirilmis-
tir.

Self-ligating braket ark telini, slotu 6rten
kapak yoluyla tutar (1). iki farkli kapak tipi
vardir: Pasif kapakli self ligating braketler, ark
teline ligasyon kuvveti uygulamazlar (2). Pi-
yasada bulunan bu amagla tretilmis braket-
ler, Activa (‘A" Company, San Diego, Calif.),
Damon (Ormco/A Company, San Diego, Ca-
lif.), Twinlock (Ormco/A Company, Orange,
Calif.)’dur. Kapak sadece slotu kaplar ve bu
sekilde ark telini tutar. Aktif kapakh, yani yay-
I kapak (Spring Clip) iceren self-ligating bra-
ketler icin iki secenek vardir: kapak aktif ol-
dugunda, ark teli ile temastadir ve ark telini

slota tamamen oturmasi igin ligasyon kuvve-
ti uygular; kapak pasif oldugunda ise ne ark
teli ile temastadir ne de ark teli herhangin bir
kuvvet iletimi saglar (2). Kapagin aktif yada
pasif olmasi, slot genisligine gore ark telinin
kahinligina ve ark telinin braket igindeki po-
zisyonuna baghdir (1,3). Piyasada bulunan
bu amagla (retilmis braketler, In-ovati-
on(GAC International, Central Islip, NY),
Speed (Strike Industries Ltd, Ontario, Cana-

Gokgelik, Polat

INTRODUCTION

During the course of orthodontic treat-
ment, the patient frequently asks when his or
her treatment will finish. Over the years, ort-
hodontic technology has evolved to provide
a pleasing answer to this question. Besides
biologic and anatomic obstacles that effect
the rate of tooth movement, physical factors
like properties of the bracket, wire and the
type of the ligature might affect the duration
of treatment.

A self-ligating bracket restrains the archwi-
re within the slot by means of a slide or a clip
that covers the slot (1). A self-ligating bracket
can be passive or active. A self-ligating brac-
ket with a passive slide does not apply a liga-
tion force to the archwire (2). The slide co-
vers only the slot, thus restraining the archwi-
re. Activa ‘A’ Company, San Diego, Calif.),
Damon (Ormco/A Company, San Diego, Ca-
lif.) and Twinlock (Ormco / A Company,
Orange, Calif.) brackets are examples to this
type. For a seli-ligating bracket with a active
(spring) clip, two options exist: when the clip
is active, it is in contact with the archwire
and applies a ligation force to fully seat the
wire in the slot; when the clip is passive, it
neither contacts the archwire nor applies a
force to the archwire (2). Whether the clip is
active or passive depends on the size of the
archwire relative to the size of the slot and on
the position of the archwire within the brac-
ket (1, 3). The type of self-ligating brackets
that are on the market today and have an ac-
tive slide are In-Ovation (GAC International,
Central Islip, NY), Speed (Strike Industries
Ltd, Ontario, Canada), Time (Adenta GmbH,
Gilching/Munich, Germany) and Smart Clip
(3M Unitek, Monrovia, Calif.).

History and Development of Self-ligating
Brackets

Self-ligating brackets have existed for a
surprisingly long time in orthodontics. The
first, Russell Lock edgewise attachment was
described in 1935 (4). This bracket had a flat-
head screw seated snugly in a circular, thre-
aded opening in the face of the bracket. Be-
cause Russel Lock attachment was ahead of
its time, the concept of self-ligating brackets
tell more or less into obscurity until the early
1970s. In 1972, Dr. Jim Wildman developed
the Edgelok bracket (Ormco/A Company,
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da), Time (Adenta GmbH, Gilching/Munich,
Germany) ve Smart Clip (3M Unitek, Monro-
via, Calif.)"dir.

Self-Ligating Braketlerin Tarihgesi ve Geli-
simi

Ligatiir icermeyen braketlerin gelistirilmesi
ortodonti tarihinde oldukga eski zamanlara
dayanir. ilk olarak 1935 de Russell Lock apa-
reyi gelistirilmistir (4). Bu braket silindir sek-
linde braket govdesine stki sekilde oturan
diiz kafal bir vida icermektedir ve ark teli bu
vida yardimiyla yerinde tutulur. Russel Lock
apareyi zaten devrine gore oldukca ileri bir
gorugsle gelistirildiginden dolay! ligatiirstiz
sistemlerin gelisimi 1972 yilina kadar durak-
lamigtir. Dr. Jim Wildman, 1971 de yuvarlak
bir govde ile rigid labial kapak iceren Edge-
lok braketi (Ormco/A Company) gelistirmistir.
Edgelock, dordinci dis duvarmin rijiditesi
nedeniyle pasif braket olarak kabul edilmek-
tedir (5).

Benzer bir braket Dr. Franz Sander tarafin-
dan 2 yil sonra tasarlanmistir. The Mobil-lock
ad verilen braket de yari yuvarlak labial dis-
ki dondurerek acik yada kapali pozisyona ge-
tirmek igin 6zel bir alete gerek vardir. Pasif
dis duvar braket slotunu ark telini gevsek ola-
rak tutan braket slotuna donusturir (6).

Hanson, 1975 yilinda Angle’in gelistirdigi
edgewise apareyleriyle self-ligating apareyle-
ri birlestirerek yayli, ligatur icermeyen ve ark
telini slot iginde tutan bir aparey gelistirmis-
tir. Bu braket, Speed braketi (Strike Industries
Ltd, Ontario, Canada) olarak adlandirtimustir.
Speed braket kugultilmis braket govdesini
okluzogingival olarak saran egimli, esnek su-
per-elastik yaylt kapak icermektedir. Braket
slotunun esnek dordiinci duvarini olusturan
yayli kapagin labial kolu sadece ark telini tut-
ma islevi gormez aynt zamanda ark teli ile
iliski icindedir. Speed, aktif dizayna sahip bir
brakettir (7). Speed braketlerinin avantajlan
arasinda rotasyon, tork ve egilme kontrold,
devamli kuvvet uygulamast ve disik sirtiin-
me katsayist sayilabilir (7).

Ligasyon icermeyen braketlere baska bir
alternatif ise, 1986’da Dr. Erwin Pletcher ta-
rafindan tasarlanan Activa braketi (‘A" Com-
pany, San Diego, Calif.) ile sunulmustur. Ed-
gelock braket gibi pasif dizayna sahip olan
Activa braket ark teli ile sintrli diizeyde iliski-
dedir. Activa braket silindirik braket govdesi
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Orange, Calif.), which had a rigid labial sli-
ding cap. The rigidity of this outer fourth wall
rendered the bracket passive in its interplay
with the archwire (5).

A similar bracket, designed by Dr. Franz
Sander was introduced two years later. This
Mobil-lock bracket required a special tool to
rotate the semicircular labial disk into the
open or closed position. Passive outer wall
transformed the bracket slot into a tube that
loosely contained the archwire (6).

About similar times, Hanson combined
Angle’s edgewise appliance and self-ligating
appliances to develop a ligatureless applian-
ce that incorporate a spring which retains the
archwire in the slot. This design was called
the Speed bracket (Strite Industries Ltd, Onta-
rio, Canada). The speed bracket teatures a
curved, flexible ‘super- elastic spring clip’
that wraps a miniaturized bracket body aro-
und occlusogingivally. The labial arm of
spring clip which forms the flexible fourth
wall of the bracket slot, not only constrains
the archwire but also interacts with the arch-
wire. This sets the Speed system apart from
all other currently available self-ligating brac-
kets as the only ‘active’ design (7). Rotation,
torque and tip control, continuous force app-
lication and low coefficient of triction are
among the advantaged of Speed system (7).

Another alternative to the ligatureless
systems is the Activa bracket (Ormco/A Com-
pany, San Diego, Calif.) which was designed
by Dr. Erwin Pletcher in 1986. As with the

Sekil 2/ Figure 2. Damon 3

(Ormco)
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Sekil 3/ Figure 3. In-Ovation

etrafinda okluzogingival olarak donen sert,
egimli bir kapaga sahiptir (6). Braketlerin ay-
rica bir vertikal slotu vardir. Speed braketleri-
ne benzer avantajlan gosterilmesine kargin
braket kaideleri diger braketlere gore daha
kigik oldugundan dolayr daha sik kopma,
yapistirma sirasinda zor tutulmasi, telin ya ta-
mamen oturmasi yada hig oturmamasi gibi
dezavantajlar icerir (8).

Time braket (Adenta GmbH, Gilching/Mu-
nich, Germany) 1995 yilinda Wolfgang He-
iser tarafindan dizayn edilmistir. Time braket
de, braket govdesinin labial yiizi etrafini ok-
luzogingival olarak saran egimli esnek olma-
yan bir kolu vardir. Braket kolunun sertligi
ark teli ile olan etkilesimi 6nler ve Time bra-
kete pasif braket 6zelligi kazandinir (9).

The Twin Lock braket (Ormco/A Company,
Orange, Calif) 1998 yilinda sunulmustur.
Duz ve dikdortgen seklinde olan kapak bra-
ketin kanatlari arasinda konumlanir ve ark te-
lini pasif konfiglirasyonda tutar (6).

Self-ligating braket tasarimlarinda, Damon
SL (Ormco/A Company, San Diego, Calif.)
braketinin 1996 yilinda tretimi bir ¢igir ag-
mustir. Damon SL braketi, konvansiyonel ikiz
braketin tGizerine yerlestirilmis, vertikal olarak
kayan bir kapak icerir. Onceki gelistirilen
braketlerden daha ileri bir teknoloji icermesi-
ne karsin kapaklarin kontrolsiiz olarak acil-
mas! ve zamanla kirilmasi gibi dezavantajlari
nedeniyle 1999 yilinda Damon SL H (Orm-
co/A Company, San Diego, Calif.) braketi ta-
mitilmustir. (Sekil 1) iki jenerasyon arasindaki
fark birincisinde kanatlar {izerinde oturan la-
bial kapak olmasi, ikincisinin ise kanatlar
arasina yerlesen duiz dikdortgen seklinde ka-
pak icermesidir. Her iki brakette de diktort-
gen seklindeki tup kati dis duvar tarafindan

. 6kgelik, Polat

Edgelock bracket, the passive configuration
of the Activa bracket limited its interplay with
the archwire. The Activa bracket had an inf-
lexible, curved arm that rotated occlusogingi-
vally around the cylindrical bracket body (6).
Despite similar advantages to the Speed
system, Edge lock bracket showed disadvan-
tages like higher bond failure rate, diificulty
in holding and positioning the appliance due
to the reduced dimensions of the bracket and
impossible partial slot engagement (8).

In 1995, the Time bracket (Adenta GmbH,
Gilching/Munich, Germany) was designed by
Dr. Woligang Heiser. About the size of a con-
ventional bracket, the Time features a rigid,
curved arm that wraps occlusogingivally aro-
und the labial aspect of the bracket body. The
stiffness of the bracket arm prevents any subs-
tantial interaction with the archwire, there by
rendering Time a ‘passive’ bracket (9).

The TwinLock bracket (Ormco/A Com-
pany, Orange, Calif.) was introduced in
1998. lts flat rectangular slide, housed betwe-
en the tie wings of an edgewise twin bracket
entraps the archwire in passive configuration
(6).

The introduction of Damon SL (Ormco/A
Company, San Diego, Calif.) brackets made a
major step torward in the concept of selt-liga-
ting brackets. Damon SL bracket had a slide,
which moved vertically on the labial surface
of a tairly conventional twin braket. Despite
the improvement, these brackets had two
problems: the slides sometimes opened inad-
vertently and they were prone to breakage.
These imperfections led to the development
of Damon SL Il brackets (Ormco/A Company,
San Diego, Calif.) in 1999.(Figure 1) The dii-
terence between these two generations is that
the first had a labial cover that straddled the
tie wings, while the second incorporates a
flat, rectangular slide between the tie wings.
These developments have almost completely
eliminated inadvertent slide opening and sli-
de breakage. This new design has also had a
reduced size dimension (10). Another unique
teature of Damon SL ll bracket is that it opens
inferiorly in both arches in order to give an
unobstructed view of the slot (11). Both the
Damon SL and SL Il form rectangular edgewi-
se tubes by means of a solid outer wall. Re-
cently, an esthetic deticiency in self-ligating
bracket technology had been overcome with
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olusturulur (10). Degistirilen kapak tasarimi,
kontrolstiz kapak acilimi veya kirilmasi prob-
lemlerini ortadan kaldirmistir (11). Damon SL
Il braketinin boyutlari da kugultalmistar. Ge-
nisleyen braket arasi mesafe daha distik kuv-
vetler retirken, ark telinin brakete siki bag-
lanmasi kontrollu dig hareketi saglar. Bu bra-
ketin bir diger o6zelligi de, kapaklarin her iki
arkta da asagl dogru acilimiyla klinisyenin
gorustunun engellenmemesidir. Son yillarda
seramik ve metal karigimli Damon SL III bra-
keti gelistirilerek self-ligating braketler ala-
nindaki estetik eksiklik de giderilmistir. (Sekil
2) Damon SL [11, kolay kullanilan ve oldukca
basit bir kayma mekanizmasina sahiptir. Dort
sert duvarli slotu maksimum kontrollu distk
strtinmeli dis hareketini kolaylastirir. Diiz-
giin konturu ve yuvarlatiimis kenarlari ile
maksimum rahathk saglar.

In-Ovation (GAC International, Central Is-
lip, NY) braketi, 2000 yilinda tanitilmistir ve
Speed braket’e benzer bir yapiya sahip ancak
ikiz bir brakettir.(Sekil 3) In-Ovation braketi,
slotun labial yiiziinde uzanan, ark teline aktif
kuvvet uygulayan yayli kapaga sahiptir. An-
cak, ozellikle alt dislerin gingivalinde kom-
pozit artig kalmasi durumunda yayli kapagin
aciimasi engellenebilir. In-Ovation braketin
boyutlarinin kuguitulmesi ile, 2002 yilinda
ise In-Ovation-R (GAC international) braketi
gelistirilmistir. (Sekil 4) Bu yeni versiyonda,
braket boyutlarinin daraltilmasiyla interbra-
ket mesafe artirilmustir (10).

Ligatir icermeyen metal braketlerin ara-
sinda en son gelistirilen braket, 2004 yilinda
tanitilan Smart Clip'tir (3M Unitek, Monrovia,
Calif.). (Sekil 5) Smart Clip, ark telini tutan ak-
tif clip veya kapaga sahip degildir. Nickel-ti-
tanium’dan yapilan, i¢sel sekil ve kuvvet ha-
fizasina sahip olan Smart Clip braket, ark te-
lini yerinde tutar ve eger kuvvet belli bir sevi-
yeyi asarsa ark telini birakir. Bu o6zellik de
uygulanan kuvvetin dis hareketi icin 6neri-
len dizeyi asmasina engel olur, bu nedenle
etkili dis hareketi ve daha az hasta rahatsizli-
gina neden olur. Bu braketin klinik etkinligini
inceleyen bir calisma heniiz yayinlanmamis-
tir.

Self-Ligating Braketlerin Avantajlari

A. Hasta konforu ve iyi oral hijyen kontro-
la: Tel ligaturlerin ug kisimlari genellikle sik-
likla yer degistirirler ve hasta igin rahatsizlik
yaratirlar. Yumusak doku travmasini énlemek

Turkish Journal of Orthodontics 2007;20:71-81

the development of Damon SL [l brac-
kets.(Figure 2) The structure of this bracket
contains both ceramic and steel materials.
Damon SL [l incorporates an easy and simp-
le slide mechanism. The four rigid walled slot
provides low friction tooth movement with
maximum control. Ultra-smooth contours
and rounded edges provide maximum com-
fort.

In-Ovation (GAC International, Central Is-
lip, NY) bracket was introduced in 2000 and
is very similar to the Speed bracket but is of a
twin configuration.(Figure 3) In-Ovation
brackets have a sliding spring clip, which
encroaches on the slot from the labial aspect,
potentially placing an active force on the
archwire. Excess composite that may be left
gingival to the bracket may be hard to see
and may hinder opening. In 2002, smaller
brackets for the anterior teeth became ava-
ilable In-Ovation R (GAC International, Cent-
ral Islip, NY).(Figure 4) This narrower width is
very welcome in terms of greater inter-brac-
ket span (10).

The latest design in self-ligating brackets is
SmartClip (3M Unitek) bracket which was
introduced in 2004. (Figure 5) Smart clip has
no sliding closures or active clips to retain the
wire. Engineered from nickel-titanium, which
has an intrinsic memory for shape and force,
the SmartClip bracket self-ligating mecha-
nism secures the archwire in place, yet is spe-
cially calibrated to release the archwire if for-
ces exceed a predetermined level. This helps
assure that force levels recommended for bi-
ocompatible tooth movement are not exce-
eded, therefore promoting etficient tooth mo-
vement with less patient discomfort. No stu-
dies investigating the clinical efficiency of
this bracket have been published yet.

Sekil 4 / Figure 4. In-Ovation

R (GACQ)



Sekil 5/ Figure 5. Smart Clip
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icin dikkatli sekilde kivrilmalar gereklidir.
Elastik ligaturler ise bu konuda daha iyidir.
Tel ligaturlerin ug kistmlart oral hijyen islem-
lerine engel olusturur. Elastomerik ligatiirler
ise tel ligatiirlerle karsilastinldiginda daha
fazla plak birikimine neden olurlar (12). Seli-
ligating braketler, genel olarak daha diz yi-
zeyli olmalari, ligatir icermemeleri ve kanat-
siz tasarimlan nedeniyle daha kolay temizle-
nir (6).

B. Hizli ark teli degisimi ve ligasyonu:
Seli-ligating braketler tel veya elastomerik li-
gasyona gerek duymadiklari igin hasta bagin-
da harcanan zamanin azalmasi diger énemli
avantajlandir. Maijer ve Smith, Speed braket-
ler ve tel ligasyonla baglanan konvensiyonel
braketlerin ligasyon siresi tzerine etkilerini
karsilastirdiginda; self-ligating braketlerin [i-
gasyon zamanini dort kat azaltdigini bulmus-
lardir (13). Shivapuja ve Berger benzer so-
nuglar bulmus ayrica, self-ligating braketlerle
elastomeric ligatiir karsilastirildiginda ligas-
yon stiresi arasindaki farkin her set ark teli de-
gisimde yaklasik 1 dakika daha az oldugunu
belirlenmistir (14). Harradine, bir ¢alismasin-
da ark teli ¢itkarma ve yerlestirme siiresini
Damon SL braket ile geleneksel ligasyon ara-
sinda karstlastirildiginda, istatistiksel olarak
6nemli fakat klinik olarak ¢ok énemli dtizey-
de olmayan (ortalama 24sn ) fark belirlenmis-
tir (15).

C. Tam ark teli oturtulmasi: Tel ligatiirlerin
esneme ozelligi olmadigindan ark telinin
oturtulmast isleminin her randevuda asama
asama yapilmasi gerekmektedir. Elastomerik
ligatrler ise elastik performanslarinda stirek-
li azalma nedeniyle ark telinin tam olarak

C okgelik, Polat

Advantages of Self-ligating Brackets

A. Patient comfort and good oral hygiene
assistance: Elastomerics are good in this res-
pect, but wire ligatures require careful tuc-
king in of the ends to avoid soft tissue trauma,
and can occasionally be displaced between
appointments and cause discomfort. Elasto-
merics accumulate plaque more than tie-wi-
res (12). The ends of wire ligatures are an ad-
ditional obstacle to oral hygiene. From the
patient's perspective, self-ligating brackets
are generally smoother, more comfortable,
and easier to clean because of the absence of
ligatures and wingless designs (6).

B. Faster archwire placement and remo-
val: Reduced chair time is another significant
advantage, since self-ligating brackets require
no elastomeric or wire ligation. Maijer and
Smith demonstrated a four-fold reduction in
ligation time with Speed brackets compared
to wire ligation of conventional brackets. (13)
Shivapuja and Berger have shown similar re-
sults but also that the Speed advantages com-
pared to elastomeric ligation are less drama-
tic (approximately 1 minute per set of archwi-
res) (14).

A study of by Harradine (15) found statisti-
cally significant, but clinically very modest
savings in ligation/re-ligation time with Da-
mon SL bracket when compared to conventi-
onal ligation methods -an average of 24 se-
conds per archwire removal and replace-
ment.

C. Full archwire engagement: Wire ligatu-
res do not stretch to an extent that engage-
ment once achieved at ligation is subsequ-
ently lost, so they can meet this requirement.
Elastomerics are worse, since they may frequ-
ently exert insutficient force to fully engage
even a flexible wire and the subsequent deg-
radation of their elastic performance may ca-
use a significant loss of full engagement as
the elastomeric stretches (10).

Self-ligation systems should ensure full
bracket engagement of the archwire because
a clip/slide is either fully shut or it is not. Par-
tial engagement is not possible. Security of li-
gation in self-ligating brackets is dependent
on the rigidity of the clip or slide or inadver-
tent opening (10).

D. Low Friction between bracket and
archwire: Sliding a tooth along an archwire is
a very common orthodontic procedure to

Tiirk Ortodonti Dergisi 2007;20:71-81
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oturtulmast igin yeterli kuvvet uygulayamaz-
lar (10). Ark telinin tam olarak oturmasi self-
ligating braketlerin bir 6zelligidir; ¢linki ka-
pak ya tamamen kapanir ya da hi¢ kapan-
maz. Ark telinin bir parcasinin oturmasi s6z
konusu degildir. Self-ligating braketlerde li-
gasyonun glivenligi spring yada kapagin sag-
lamligina veya kapagin kendiliginden acil-
masina baghdir. Ark telinin tam olarak otur-
masi, ark telinin aktivasyonu igin hastanin
tekrar kontrole cagrilmasi ihtiyacint ortadan
kaldirmaktadir (10).

D. Braket ve ark teli arasinda disuk sur-
tinme: Dental ark icinde bosluklar kapatir-
ken dis hareketi sirasinda diglerin ark teli
izerinde kaydirilmas: cok yaygin olarak kul-
lanilir. Bu teknigin dezavantaji braket ve ark
teli arasinda istenen yonde dig hareketine di-
reng gosteren slrtinmenin olusmasidir (16).

Kaydirma mekanizmasi siresince dis hare-
ketini etkileyen kuvvetler, braket materyali,
braket ve ark teli arasindaki ag: (17), slot ve
telin boyutlart ve sekli (18), ligasyon kuvveti
(19), braketin tekrarlanan kullanimt (20), ku-
ru ve islak ortam (21,22) gibi degiskenlere
baglidir. Ortodontik kuvvet surtinmesel di-
rencle bas edebilmek zorunda oldugundan,
surtinme kuvvetinin azaltilmasi dis hareketi
icin gerekli olan klinik kuvvetin dizeyini
azaltmaktadir. Bu durumda tedavi suresi ki-
saltmakta veya ankraj kontrolu artmaktadir
(23).

Braket /ark teli sisteminde ligasyonun ha-
rekete direng Uzerindeki etkisini gosteren bir-
cok calisma vardir. Schumacher ve arkadas-
lari surtinmen ark teli boyutundan ¢ok ligas-
yon tipinden etkilendigini belirtmistir (24).
Frank ve Nikolai ark boyutlari, tel agisi ve li-
gasyon kuvveti arttikga strtiinmenin arttigini
bildirmislerdir (16).

Yapilan caligmalarda self-ligating braket-
lerde ark teli, braket slotu ve ligatur arasinda-
ki iliskideki yapisal degisiklikten dolayi, ark
teli boyunca braket ve disin translasyon ha-
reketi suresince olusan sirtiinmenin derece-
sinin etkilendigi belirtilmektedir. Bednar ve
arkadagslari (3) braket materyali ve ligasyonun
surtinmeyi 6nemli olcide etkiledigini bul-
muslardir. Bu test kosullarinda self ligating
celik braketler elastik ve celik ligatiirle bagla-
nan celik braketlere gére daha az surtinme
gostermemistir. Butin ark boyutlart igin elas-
tomerik ligaturle baglanan seramik braketle-
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translate a tooth, especially during closure of
spaces in the dental arch. A disadvantage of
this technique is that friction is generated bet-
ween the bracket and the arch wire, which
tends to resist the movement of the bracket
and tooth in the desired direction (16).

Intluencing frictional torces during ortho-
dontic tooth movement depends on complex
variables, such as materials, the angulations
of bracket and wire (17), dimensions and sha-
pe of slot and wire1 (8), ligating force (19), re-
peated use of brackets (20), and dry and wet
situations (21,22). Because the orthodontic
force must overcome the frictional resistance
and the resistance of the biologic milieu, mi-
nimizing friction will result in reduced levels
of the clinically applied force needed for mo-
ving the teeth. Such a reduction might shor-
ten the treatment period or improve anchora-
ge control (23).

There are few reports in the literature
which describe the effects of ligation on the
resistance to movement in bracket/archwire
systems. Schumacher et al. stated that friction
was determined mostly by the nature of liga-
tion (24). Frank and Nikolai reported that inc-
reases in wire dimension, wire material, an-
gulation, and ligation forces increased fricti-
onal resistance (16).

Regarding design, self-ligating brackets
have been modified from the conventional
brackets to increase efficiency and reprodu-
cibility and reduce the resistance to sliding.
The feature of self-ligation has created a ma-
jor structural change in the integral relations-
hip between the arch wire, the bracket's arch
wire slot, and the ligature. Such a change at
the crucial contact areas of this triad may inf-
luence the degree of friction that exists during
the translatory movement of a tooth and
bracket along an arch wire. The other situati-
on, in which the combination of low friction
and secure full engagement is particularly
useful, is in the alignment of very irregular te-
eth and the resolution of severe rotations and
significantly facilitates alignment. Bednar et
al (3) concluded that the type of bracket ma-
terial and ligation technique significantly inf-
luenced friction. Lightly steel-tied brackets
had less friction than elastomeric-ligated
brackets. Under these testing conditions, self-
ligating steel bracket did not demonstrate less
friction than the elastic or steel-ligated stain-



rin en yliksek strtinme gosterdigi bulunmus-
tur. Pizzoni ve arkadaslari (25) ise ark teli ma-
teryali, boyutu ve agisinin siirtinmede onem-
li oldugunu ve self ligating braketlerin biitiin
agilarda konvensiyonel braketlere gore daha
distik surttinmeye sahip oldugunu bulmus-
tur. Benzer sekilde Berger'in (26) yaptigi in
vitro galismada da, Speed braketlerin elasto-
merik ve celik ligasyonun kullanildig: plastik
ve metal braket sistemlerine gore dis hareke-
tinde gerekli olan kuvvet miktarinda 6nemli
diizeyde azalmaya neden oldugu saptanmis-
tir.

Sims ve arkadaslarinin (27) yaptigi in vitro
calismada Speed, Activa ve standart straight
wire braketler karsilastirilmis; Activa braket-
lerin en az sirtinme olusturdugu ve bulun-
mustur. Bu sonug self ligating braketlerin
konvansiyonel baglanan braketlere gore ark
teline daha az surtiinmesel kontak uyguladi-
gint ve buna baglt olarak dis hareketi olustur-
mak icin daha az kuvvet gerektigini goster-
mektedir. Taylor ve Ison’'da (28) standart stra-
ight wire, Activa ve Speed braketler siirtiin-
me kuvveti yoniinden karsilastirildiginda Ac-
tiva braketler bitiin ark teli boyutlarinda en
disiik siirtiinme olusturmustur. Speed braket-
ler ise sadece yuvarlak tellerde diisiik siirtiin-
me gostermistir. Shivapuja ve Berger (14) Ac-
tiva, Edgelok ve Speed self ligating braket sis-
temlerini, seramik ve metal twin braketlerle
karstlastirdiklarinda; siirtiinme diizeyinin, ark
teli degistirme suresinin 6nemli 6lciide azal-
digi ve enfeksiyon kontroliini arttirdhgt bu-
lunmustur . Ward ve arkadaglari (29), Loftus
ve arkadaglari (30) ve Redlich ve arkadaslan
(24)’ da benzer sonugclar bulmustur.

Thorstenson ve Kusy (31) pasif kapaklt ve
aktif kapak iceren braketlerin kaymaya karst
direncini karstlastirdigr calismalarinda, ikinci
diizen angulasyonda pasif kapak iceren bra-
ketlerin daha diistik stirtiinme direnci goster-
digini tespit etmislerdir.

Khambay ve arkadaslart (32) elastomerik
ve tel ligasyonun sirtiinme direnci tizerine
etkilerini inceledikleri calismalarinda, sadece
Damon Il braketler ve ligasyon olmayan celik
braketlerde en dusiik diizeyde siirtinme kuv-
veti olustugu tespit edilmistir.

Yeni tanitilan polikarbonat self ligating
braketler ortodontik tedavi sirasinda estetigi
saglarken konvansiyonel self ligating braket-
lerin Ozelliklerini de tagimaktadir. Cacciafes-
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less steel brackets. Pizzoni et al (25) found
that understanding archwire material, dimen-
sion, and angulation is crucial in frictional
analysis; the self ligating brackets had a mar-
kedly lower friction than conventional brac-
kets at all angulations. A recent study by Ber-
ger (26) has also shown that the resistance to
movement in simulated sliding mechanics
with Speed brackets is reduced by approxi-
mately 90 percent for several archwire di-
mensions up to 0.016x0.022 when compa-
red to conventional Edgewise ligation met-
hods. The reduced resistance to movement
was attributed to the flexibility of the spring
clip yielding elastically to tipping movements
rather than increasing frictional contact.

In an in vitro friction study, Sims et al (27)
compared the Speed, Activa and standard
Straight Wire brackets. These authors conclu-
ded that Activa brackets produced the least
friction. The results indicate that self-ligating
brackets require less force to produce tooth
movement because they apply less frictional
contact to the archwire than conventionally
tied brackets. Taylor and lson (28) compared
standard straight wire, Activa and Speed
brackets in terms of frictional forces and the
least friction along an archwire was found for
Activa bracket. Shivapuja and Berger (14) fo-
und that the Activa, Edgelok and Speed self-
ligating bracket systems displayed a signifi-
cantly lower level of frictional resistance,
dramatically less chair-time for arch wire re-
moval and insertion, and promoted improved
infection control, when compared with pol-
yurethane elastomeric and stainless steel tie
wire ligation for ceramic and metal twin
brackets. Ward et al (29), Loftus et al (30) and
Redlich et al (24) have also found similar re-
sults.

In a study that aimed to evaluate differen-
ces in frictional resistance between passive
and active clip self-ligating brackets, Thors-
ten and Kusy (31) found that passive clip
brackets demonstrated less frictional resistan-
ce in second order angulation.

Khambay et al (32) investigated the effect
of elastomeric type and stainless steel ligation
on frictional resistance and concluded that
the least friction was found that the only met-
hod of almost eliminating friction was by the
use of passive self-ligating brackets.

Newly introduced polycarbonate self-liga-
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ta ve arkadaslart (33) celik self ligating
braketlerin, konvansiyone! celik ve polikar-
bonat self ligating braketlere gére daha dusuk
statik ve kinetik surtinme gosterdigini bul-
mustur.

E. Siddetli caprasik dislerin siralanmasi:
Self ligating braketlerin dusuk strtinme ve
ark telinin tam oturmasi 6zellikleri, siddetli
caprasiklik ve rotasyonlarin hizli sekilde
dizeltilmesinde, bosluklarin kapatilmasinda
kolaylik saglamaktadir (11).

Rotasyonlu dislerin braketine baglanan ark
teli kuvvet cifti olusturur. Bu kuvvet ciftinin
etkisiyle olusan moment dental arklarin
seviyelenme ve dizilimi siresince rotasyon-
larin dizelmesinde énemli rol oynar. Braket
genisligi, ligasyon sekli aksiyel rotasyonlarla
olusan bu momentler tzerinde etkili olmak-
tadir. Bednar ve Gruendeman’in (34) yaptigi
calismada, braket genisliginden gok ligasyon
tipinin moment olusumunda etkili oldugu ve
self ligating braketlerin aksiyel rotasyonlarin
diizeltilmesinde surekli ve dustk dizeyde
moment olusturduklarindan diger ligasyon
tiplerine gore avantajli olduklari belirtilmek-
tedir.

F. Tedavi zamanini azaltma: Cogu arastir-
macilya gore self ligating braketler tedavi
zamanini ve ark teli degistirme suresini kisal-
tir. Harradine (17), Damon SL self ligating
braketler ve konvansiyonel braketlerin tedavi
etkinligini karstlastirmak igin duzenledigi
calismasinda, Damon SL vakalarinda PAR
skorlariyla olcilen esit duzeyde okluzal
duzelme igin, dort ay daha az sure ve dort
kere daha az ziyaret gerektigini belirlemistir.

Eberting ve arkadaglari (35) ise konvan-
siyonel ligasyonla karsilastirildiginda Damon
SL vakalarinin, yedi ay daha az tedavi
zamani ve boylece yedi randevu daha az
gerektirdigini bulmustur.

SONUC

Self-ligating braketlerin yukarida bah-
sedilen avantajlarinin yaninda pahali olmasi,
braket kapagin acilmasinda ve kapatilmasin-
da zorluk, kapagin kendiliginden agilmasi ve
deforme olmasi, kapak tarafindan tutulan ark
telinin kirilmasi, parsiyel tel oturtulmasinin
mamkan  olmamasi,  dasik  strtinme
nedeniyle tel yer degistirme oraninin artmasi,
elastik zincir takilmasinda zorluk, braket dus-
me oraninda artma, braket tutma ve yerlestir-
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ting brackets have been developed to impro-
ve esthetics during orthodontic treatment
while maintaining the features of conventi-
onal self-ligating appliances. Cacciafesta and
et al (33) found that stainless steel self-liga-
ting brackets generated significantly lower
static and kinetic frictional forces than both
conventional stainless steel and polycarbona-
te self-ligating brackets, which showed no
significant differences between them.

E. Alignment of severely irregular teeth:
The other situation, in which the com-
bination of low friction and secure full en-
gagement is particularly useful, is in the
alignment of very irregular teeth, the
resolution of severe rotations and more cer-
tain space closure (11).

The interaction between the bracket of an
axially rotated tooth and arch wire produces
a moment. This moment influences tooth
movement and rotational control and is itself
influenced by bracket width and bracket
ligation. Self ligating spring clip bracket fas-
tens to and interacts with arch wires dif-
ferently than conventionally ligated brackets.
For the range of bracket widths and types
evaluated, ligation technique was found to
have a greater influence on moment produc-
tion than did bracket width. Bednar and
Gruendeman (34) found that the self-ligated
spring clip bracket delivered the least force
over the greatest range of axial rotation.

F. Reduced treatment time: Several authors
have indicated that the use of self-ligating
brackets can reduce treatment time by about
four months and save significant chair-time in
changing archwires. Harradine (17) designed
a study to compare treatment efficiency with
conventional brackets and Damon SL self
ligating brackets. The Damon SL cases
required an average of four fewer months and
four fewer visits to be treated to an equivalent
level of occlusal regularity as measured by
the PAR scores. Eberting et al (35) of found an
average reduction in treatment time of 7
months and seven visits for Damon SL cases
compared to conventional ligation.

CONCLUSION

Self ligating brackets have reached a stage
of design and production control, where the
advantages are significantly greater than the
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mede zorluk gibi dezavantajlari da vardir.
Son yillarda gelistirilen yeni braket tipleriyle
bu dezavantajlar giderilmeye ¢alisilmaktadir.
Self-ligating sistemin hasta ve klinisyen igin
avantajlari g6z éninde tutuldugunda bu sis-
temin ileri ki donemlerde daha yaygin olarak
kullanilacagi séylenebilir.
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remaining imperfections. Major disadvan-
tages include ditticulty in slide opening and
closure, inadvertent slide opening and detor-
mation, breakage of archwire, easy wire disp-
lacement due to reduced friction and dif-
ticulty in bracket holding and placement.
Considering the advantages of seli-ligating
systems for the patient and clinician, they
may well become the conventional applian-

ce systems of the 21st century.
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