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Clear Aligner Apareyleri
Clear Aligner Appliances

GiRis
Gincel ortodontik tedavi uygulamalari sa-
bit ve hareketli apareylerin birlikte kullanimi-
ni icermektedir. Hareketli apareyler ortodon-
tik tedavide daha cok destekleyici rol oyna-
maktadir; buna preadolesan donemdeki bas-
langic uygulamalarini, eriskin tedavisinde
kullanilan yardimci apareyleri ve tiim olgular-
da kullanilan pekistirme apareylerini 6rnek
verebiliriz (1). Hareketli apareylerin iki 6nem-
li avantaji vardir; 6zel sosyal aktiviteler sira-
sinda hasta apareyini cikartabilir ve laboratu-
arda hazirlandiklarindan klinik uygulama st-
resi daha kisadir (2). Hekim ve hasta ile ilgili
bu avantajli yonler hareketli apareylerin daha
fazla tercih edilmesine neden olmaktadir (3).
Eriskinlere uygulanacak ortodontik tedavi,
tedavi slresince hastanin yasam tarzini olum-
suz yonde etkilememeli ve baskalari tarafin-
dan fark edilmemelidir (3). Lingual ortodonti,
braketleri gortilmeden dislerini duzelttirmek
ve giizel bir gilimsemeye sahip olmak iste-
yen bireyler icin 6nemli bir secenektir (4,5).
Lingual tedavi yontemleri gelismekte olsa da
klinik islemlerin uzun olmasi nedeni ile eko-
nomik olamamaktadir. Invisalign (Align Tech-
nology, Santa Clara, CA, ABD) yontemi disle-
rin daha kolay temizlenebilmesi ve hastanin
glinltik yasamini etkilememesi gibi avantajli
yonleri nedeni ile 6zellikle metal braketlerin
gorlntilerinden rahatsiz olan eriskinler ara-
sinda tercih edilen bir yontem olmustur (3).
Clear Aligner disleri braketlere ihtiyag
duymadan hareket ettiren seffaf, kolay tasina-
bilen ve hareketli bir aparey oldugundan es-
tetik ortodontik tedaviyi tercih eden her yas-
taki birey tarafindan kolayca kullanilabilir.
Clear Aligner seri halinde apareylerden olu-
san Invisalign yonteminden farkhidir (6-8). Bu
seffaf ve etkili aparey tedavinin belirli do-
nemlerinde degistirilir (6). Hastadan 3 veya 6
haftada bir alinan 6lcilerden elde edilen ¢a-
lisma modelleri tzerinde 2 (0,020” ve
0,030”) veya 3 (0,020”, 0,025” ve 0,030")
adet farkh kalinliktaki plastik levhalar (Du-
ran, Scheu-dental, Almanya), basing (Biostar,
Scheu-dental, Almanya) veya vakum (Essix,
Dentsply, Reintree Essix, Metairie, LA, ABD)
aygitlari kullanilarak hazirlanir (9-11). Dis ha-
reketleri oldukca etkili bir sekilde gerceklesir
ve hasta konforu korunur. Sabit ortodontik te-
davi uygulanirken baslangicta ince ve esnek
teller kullanilir; tedavinin ilerleyen safhala-
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INTRODUCTION

Conventional orthodontic treatment invol-
ves the use of both fixed and removable app-
liances. Although removable appliances play
only a supporting role in comprehensive tre-
atment, they are an important part of prelimi-
nary treatment of preadolescents, adjunctive
treatment for adults, and retention for all
types of patients (1). Removable orthodontic
appliances have two distinct advantages:
they can be removed on socially sensitive oc-
casions, which make them more appealing to
patients, and they are fabricated in the labo-
ratory, reducing the chair time during treat-
ment (2). These advantages for both the pati-
ent and the dentist have ensured an ongoing
interest in removable appliances (3).

The orthodontic treatment for the adult pa-
tients has been focused to finish orthodontic
treatment without being noticed and without
disrupting their lifestyle during the treatment
(3). Lingual braces are a great option for tho-
se who want straight teeth and a beautiful
smile without showing any braces (4,5). Whi-
le the lingual clinical skills have been deve-
loped, lingual treatment may not be cost ef-
fective due to excessive chair time. Invisalign
(Align Technology, Santa Clara, CA) was de-
veloped for the benefit of cleaning of the te-
eth easily and going about normal life witho-
ut interruption (3). It is particularly popular
among adults who want to straighten their te-
eth without the unflattering look of traditional
metal braces, which are commonly worn by
children and adolescents.

Clear Aligner can move the teeth easily
without braces. Because it is transparent,
easy to wear, and removable, patients of all
ages can use it, especially if they want an est-
hetic orthodontic treatment option. Clear
Aligner differs from Invisaligh® which provi-
des serial aligners (6-8). Clear Aligner is a
transparent and efficient orthodontic applian-
ce produced periodically (6). It can easily be
fabricated by either an orthodontist or a ge-
neral dentist in a cost effective manner. In or-
der to fabricate a Clear Aligner, at intervals of
every three or six weeks, impressions are ta-
ken for the working cast which are used with
two or three different plastic sheets (Duran,
Scheu-dental, Germany) and a pressure mol-
ding machine (Biostar, Scheu-dental, Ger-
many) or a vacuum machine (Dentsply Rain-
tree Essix, Metairie, LA) (9-11). Different plas-
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rinda rijit ve kalin tellere gecilir. Benzer sekil-
de aligner tedavisinde ilk hafta 0,020” kalin-
liginda ince aparey, daha sonra 2 hafta
0,030” kalinhgindaki aparey kullanihr. 3 haf-
talik tedavi stiresince farkli mekanik uygula-
malara gore farkli kalinhktaki Clear Aligner
hastaya uygulanabilir. Ornegin 0,020,
0,025” ve 0,030” kalinhginda 3 aparey birer
hafta ara ile degistirilir. Apareylerin degistir-
me zamani klinisyen tarafindan dis hareketi
ve hasta konforu dikkate alinarak belirlenir.
inceden kalina dogru artan farkh kalinhktaki
apareyler ile dis hareketinden kaynaklanan
agrilar azaltilmis olur.

Clear Aligner klinik kontrolde alinan 6lgu-
lere gore hazirlandigindan, istenilen hedefe
ulagilamadigi durumlarda tedavi planini de-
gistirmek mumkindur. Clear Aligner tasiyan
bir hastanin disleri ile ilgili konservatif tedavi
islemleri kolayca yapilabilir. Belirli bir do-
nemde apareyini takmayan bir hastanin teda-
visi geriye dontik olarak gozden gegirilebilir.

LABORATUAR ISLEMLERI

Olcii alimi ve model kesimi

Olcti aliminda polivinil siloksan (PVS)
esasli olgli maddeleri tercih sebebi olsa da
gingival temas noktalari hizasindaki undercut
bolgeleri nedeni ile kaliteli aljinat esasli 6lct
maddeleri de kullanilabilir. Aljinat ucuz ol-
masi nedeniyle tercih edilebilir; ancak PVS
ile karsilastinldiginda aljinat ile alinan ol¢i-
ler orijinal modellerin zarar gormesi duru-
munda tekrar kullanilamazlar (12). Olciilerin
kaliteli kuru sert alci ile dokiilmeleri gerekir,
hava ile uzun stre irtibatta kalan alcida sert-
lesme genlesmesi olusur (13). Bu, modelin ve
dolayisiyla Clear Alignerin boyutlarinda arti-
sa neden olur. Model tizerinde interproksimal
bolge diseti kenarlari net bir sekilde gorile-
bilmeli, net olmayan kisimlar laboratuar kes-
kisi ile modele edilmelidir. Calisma modeli
tzerindeki tim al¢i defektleri laboratuar kes-
kisi ile temizlendikten sonra minimum boyut-
larda distal kenarlari okliizal diizleme dogru
egimli olacak sekilde kesilir. Kesicilerin uzun
eksenleri ile model kenarlari arasinda 90°'lik
act olmalidir (14). Asiri derin olmayan under-
cut bolgeleri doldurulmamalidir.

Referans hatlarinin ¢izimi
Dislerin hareket miktarlarinin belirlenmesi
amaciyla al¢i model tizerinde hareket ettirile-

Kim, Oztiirk-Ortan

tic sheets are thermoformed on the set-up
model made for tooth movement using a va-
cuum former. The tooth movement is very ef-
ficient, and the patient is fairly comfortable.

The Clear Aligner used comes in two diffe-
rent thicknesses of plastic sheets, .020" and
.030" or three different thicknesses of plastic
sheets, .020", .025", and .030". In fixed ortho-
dontic treatment, the light flexible wire is en-
gaged as an initial wire and changed to a he-
avy rigid wire as the treatment progresses. For
aligners, in the first week, a .020" thick Clear
Aligner is used for a week and then changed
for a .030" thick aligner for two weeks. Du-
ring the three week of treatment, plastic she-
et aligners of different thicknesses can be
used depending upon the mechanics. The
clinician can adjust the exchange period of
aligners by observing tooth movement and
patient’s comfort. By using different thicknes-
ses of aligners, patient’s pain can be reduced
and the transparency of the aligner is impro-
ved by reducing the gap between the Clear
Aligner and the teeth.

Since the aligner is fabricated from the
working cast in each visit, it is readily ava-
ilable to change the treatment plan througho-
ut the course of the treatment if the desired
tooth movement is not achieved. It also enab-
les the patient to receive any necessary den-
tal treatments with ease during the treatment
as needed. The treatment can also be easily
resumed even if the patient has not worn the
aligners for a period of time.

LABORATORY PROCEDURES

Impression and Model Trimming

Although polyvinyl siloxane (PVS) is the
material of choice for full arch impressions,
quality alginate can be used due to the in-
creased number of undercuts gingival to con-
tact points. Alginate is not as expensive as
precision impression materials. However, in
contrast to PVS, alginate impression cannot
be re-poured accurately if the original cast is
flawed (12). It is essential to pour the impres-
sion with a quality die stone that has high
compression strength with minimal setting
expansion. Do not use stone that has been
exposed to air since the atmospheric humi-
dity will cause excessive setting expansion
(13). This will cause the cast and the subse-
quent thermoformed appliance to be oversi-
zed. Examine the cast for discrepancies. The
interproximal area gingival borders should be
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cek digler tizerinde vertikal ve horizontal re-
ferans hatlari cizilir. Vertikal ¢izgiler diseti
Gzerine uzatilir, horizontal referans cizgileri
ise hareket ettirilmeyen komsu dislere kadar
uzatilir (Sekil 1). Bu sekilde modelden ayrilan
dislerin set-up sirasinda dogru bir sekilde ko-
numlandiriimalari mimkan olur.

Model kesimi

Hedef dis calisma modelinden 0,25
mm’lik Pindex el testeresi (Henry Schein,
Melville, NY, ABD) ile kuron kisimlari zede-
lenmeden ayrilmalidir. Proksimal temas nok-
talarinin korunmasi acisindan interproksimal
stripping islemleri siralama safhasindan sonra
yapilmalidir. Interproksimal stripping islemle-
rinin siralama isleminden 6nce yapildigi du-
rumda final temas nokta iliskileri ideal olma-
yabilir ve bu durum uzun sureli stabilite agi-
sindan risk tasir (Sekil 2, A ve B).

Onceden IPR yapilmis olan olgularda dis-
leri galisma modelinden ayirma islemi testere
ile yapilabilir (Sekil 3, A ve B). Sayet IPR’a ge-
rek yok ise veya genisletme yapilacak ise tes-
tere kullanilmasi tavsiye edilmez. Bu durum-
da disin labial ve lingual kole kisimlari ve
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distinct. If they are not, emphasize them with
a lab knife. After removing any defects on the
working cast using the lab knife, trim the cast
to minimal dimensions with distal ends tape-
red toward the occlusal plane. The long axis
of the incisors should be perpendicular to the
base of the cast (14). Do not block out under-
cuts unless they are severe.

Drawing the Reference Line

To measure the tooth movement, the refe-
rence line is drawn on the cast. The move-
ment of the teeth is verified by this line. Ver-
tical and horizontal reference lines are drawn
to the teeth and extended to the gingiva. In
order to locate the teeth easily after they are
separated, horizontal reference lines are ex-
tended to the adjacent, non-involved teeth
(Figure 1).

Sawing

Using the 0.25mm Pindex handsaw
(Henry Schein, Melville, NY), the target tooth
can be removed from the working cast.
When the target tooth is separated from the
working cast, be careful not to damage tooth

Sekil 1: Referans hatlar1. A.
Lingual goriintim. B. Labial

gorintim.

Figure 1: Reference lines. A.

Lingual view. B. Labial view.

Sekil 2: A. IPR iglemi
rotasyonlu disler arasindaki
kontakt noktalarina
yapilmamalidir. B.
Rotasyonlar IPR 6ncesinde
diizeltildiginde fizyolojik
kontakt nokta iliskisi elde
edilir.

Figure 2: A. IPR of a contact
point between rotated teeth
will often be compromised. B.
If rotations are corrected prior
to IPR, contact point will be
more physiologic when space

is eventually closed.
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Sekil 3: A. Model kesimi. B.
Ust sol santral kesici disin
seperasyonu. C. Labial ve
lingual kole kisimlar1 ve
apikal kaide kistmlariin
frezle kesilmesi. D. Cerrahi
spatiil ile kontakt noktasinin

kesilmesi.

Figure 3: A. Sawing. B.
Separation of upper left
central incisor. C. Labial,
lingual cervical area and the
base of apical area cut using a
bur. D. Contact point incision

using a lab knife.

Sekil 4: Model kesimi 6ncesi
(A) ve sonrasi (B). Model
kesiminden sonra bogluk

ortodontik kuvvet

uygulanarak kapatilir (C).

Figure 4: Sawing before (A)
and after (B). After sawing the
space is closed by orthodontic

force(C).

Sekil 5: Hastanin alt 6n 2 disi
eksiktir Calisma modelinin
kesimi (B) sonrasi kapatilan

alt 6n bolgenin tedavi Oncesi

(A) ve tedavi sonrasi (C) agiz

ici okliizal goriintiileri.

Figure 5: The patient is mis-
sing two lower anterior teeth.
Pretreatment (A), and posttre-
atment (C) intraoral occlusal
view of the closed lower ante-
rior area after sawing on the

working cast (B).
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apikal kaide kisimlart #701 no konik frez
(Henry Schein, Melville, NY, ABD) ile kon-
takt noktalari korunarak ayrilir (Sekil 3, C).

Daha sonra #25 cerrahi spatil (Henry
Schein, Melville, NY, ABD) ile hafifce zayifla-
tilan kontakt noktalari parmak basinci ile bir-
birinden ayrilir (Sekil 3, D) . 0.25 mm’lik tes-
tere kullanilarak yapilan kesim ile model
tzerinde 0.4 mm’lik diastema olusur (9-11).
Bu diastema set-up islemi sirasinda kapatilir
ise diastemanin miktari Clear Aligner’in olus-
turacag ortodontik dis hareketi olarak deger-
lendirilmelidir. Ornegin kesme islemi 3 bol-
geye uygulandiginda olusan
0,4x3=1,2mm’dir ve set-up ile kapatildiginda
hasta agzinda 1,2 mm’lik dis hareketi meyda-
na gelecektir (Sekil 4 ve 5).

diastema

surface. The interproximal reduction (IPR)
should be postponed after alignment to pre-
serve proximal contour. If the IPR was done
before alignment, the contact point will be ir-
regular which will decrease long-term stabi-
lity (Figure 2, A and B). If the IPR was done
between the teeth, the saw can be used to di-
vide the tooth (Figure 3, A and B). However,
if the IPR is not necessary or arch expansion
is needed, it is advisable not to use the saw.
In this case first use the #701 tapered fissure
bur (Henry Schein, Melville, NY) to cut labi-
al, lingual cervical area and the base of api-
cal area without involving the contact points
(Figure 3, C). Using a lab knife with a stain-
less steel surgical blade #25 (Henry Schein,
Melville, NY), slight labial and lingual con-
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Yeniden Siralama

Konumunun dizeltilmesi istenen hedef
disin calisma modeli tizerinde hareket ettiril-
mesi icin ilk olarak bu dis modelden ayrilir ve
hareketini engelleyen kaidesi biraz kisaltilir
(Sekil 6, A).

Ayrilan hedef dis horizontal ve vertikal
konumu diizeltilerek kaide mumu ile sabitle-
nir. Disin yeniden siralanma pozisyonu bas-
langic modeli ile karsilastinldiginda ideal ise
son sabitleme islemi icin block-out regine
kullanilir. Bu islem sirasinda pembe mum
kullanilmamalidir ¢linkt plastik levhalarin
sekillendirilmesi sirasinda mum  eriyecektir
(14). Is1 altinda sekillendirme sirasinda va-
kum kalibinin basincina dayanikhlik sagla-
mak icin yeterli miktarda isikla sertlesen ma-
vi opak block-out recine Blue Blokker (Sche-
u-Dental, Almanya) kullanilmahdir. Fazla
koyuldugunda, belirli miktarda recinenin
kaldirilmasi ve yilizeyin daha iyi cilalanmasi
mumkin olur. Ayni zamanda bu islem diseti
tzerindeki basinci da hafifleterek hasta ra-
hatsizligini da azaltir (Sekil 6, B ve C).

Olusturulan dis hareketini 6nceki model
ile karsilastirmak icin Bernklau Gauge (Den-
taurum, Newtown, PA, ABD) kullanilabilir
(Sekil 7).

Dis hareketi miktarini hatasiz bir sekilde
olcmek icin aligner aid program (AAP) (IV-
Tech, Giiney Kore) onerilir. Tek bir disin hare-
keti goz ile kolayca olctlebilir; fakat birden
fazla sayida dis oldugunda hareketin tam ola-
rak olcimi igin dijital kamera ile birlikte
AAP kullanilmahdir. Set-up modeli hazirlan-
madan once dijital kamera ile baslangi¢ ca-
lisma modelinin fotografi ¢ekilir. Hedef dis is-
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tact point incision was done to ease the sepa-
ration of the teeth with a finger force similar
to splitting a cracker into two pieces (Figure
3, D). With the 0.25mm thick saw, approxi-
mately 0.4mm gap is expected on the model
(9-11). If this gap is closed during the model

set-up for the patient who has spacing, the
amount of gap will be expressed as an ortho-
dontic force. If the sawing was done in three
areas which have spacing, total 1.2mm gap
will be made and if this space is closed, then
the total 1.2mm will be expressed as an ort-
hodontic force (Figures 4 and 5).

Realignment

The target tooth is set up so that it can be
moved to the desired position on the working
cast. This process is called realignment. First
remove the excess base of the target tooth
which is hindering the movement of tooth
(Figure 6, A). The separated target tooth is fi-
xed using baseplate wax after measuring ho-
rizontal and vertical distance to the ideal po-
sition. After comparing the previous model, if
the realigned position is ideal, the block-out
resin is used for fixation. Do not use wax af-
ter cast modification because the heat gene-
rated when thermoforming the plastic will
melt it (14). To withstand the pressure of the
vacuum former during thermoforming, eno-
ugh amount of light curing, blue opaque
block-out putty, Blue Blokker (Scheu-dental,
Germany) should be applied. By overfilling
the putty, it is easy to reduce and polish cer-
tain amount of composite to increase surface
smoothness. It reduces the patient’s discom-
fort by decreasing the pressure to the gingiva

Sekil 6: Hedef disin hareketi
i¢in kesim hattinin
isaretlenmesi (A). Block-out
regine uygulanmasi sirasinda
(B) ve sonrasinda (C) okliizal

goriniim.

Figure 6: Mark the trimming
area for the movement of
target tooth (A). Occlusal
view of during (B) and after
(C) block-out putty

application.

Sekil 7: Dis hareketi ile ilgili
bilgiler veren Aligner Aid
Programi (AAP) (A). Clear
Aligner ,le rotasyonu
diizeltilen tst sol kesici disin
tedavi oncesi (B) ve tedavi
sonrasi (C) ag1z i¢i okliizal
goriintiileri.

Figure 7: Aligner aid program
(AAP) showing the
information of tooth
movement (A). Pretreatment
(B) and posttreatment (C)
intraoral occlusal view of
upper left incisor after
rotation control using the

Clear Aligner.
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Sekil 8: Dis hareketi ile ilgili
bilgiler veren Aligner Aid
Programi (AAP) (A). 6 adet
aligner kullanimi sonrasi final
set-up modeli (B). Clear
Aligner ile caprasiklig
diizeltilen alt 6n bolgenin
tedavi dncesi (C) ve tedavi
sonrasi (D) ag1z igi okliizal

goriintiileri.

Figure 8: Aligner aid program
(AAP) showing the
information of teeth
movement (A). Final set-up
model after six aligners (B).
Pretreatment (C) and
posttreatment (D) intraoral
occlusal view of the lower
anterior dentition after
crowding control using the

Clear Aligners.

Sekil 9: En son molar disin
distobukkogingival
kenarinda olusturulan

centik.

Figure 9: Posterior notch
formed on the buccal
distogingival margin of the

terminal molar.
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tenen konuma getirilince kaide mumu veya
Blue Blokker ile sabitlenir ve tekrar dijital fo-
tograf alinir. Set-up degisiklikleri dijital fotog-
raflarin st Gste koyulmasiyla tam olarak 6l-
culir ve dogrulanir. Bu bilgisayar uyumlu
program set-up islemi ile dislerde olusturulan
hareketlerin boyutsal ve acisal ol¢timlerini
yapar (Sekil 8). Eger hareket miktari uygun ise
(1 mm’den az) hedef disin konumunu sabitle-
mek icin Blue Blokker kullanilir. Hasta rahat-
sizhgini ve periodontal dokulara olan baskiyi
azaltmak igin baslangic hareketi yaklasik.
5mm ile sinirli tutulmalidir.

as well (Figure 6, B, and C). In order to com-
pare the tooth movement with the previous
model, Bernklau Gauge (Dentaurum, New-
town, PA) can be used. However, to measure
the accurate amount of tooth movement, the
aligner aid program (AAP) (IV-Tech, South
Korea) is recommended (Figure 7). The mo-
vement of one tooth can easily be measured
by eyesight, however, if more than one tooth
are involved, the AAP combined with digital
camera could be used to accurately measure
the movement. Before fabricating the set-up
model, the initial working cast photo is taken
using a digital camera. After the target tooth

Isi Altinda Sekillendirme

Farkl kalinliktaki plastik levhalar, dis ha-
reketi icin hazirlanmis olan set-up modelle-
ri tizerinde basincli kaliplama makinesi ve-

is moved to the desired position, it is fixed by
the baseplate wax or Blue Blokker and a digi-
tal photo is retaken. Set-up changes can be
exactly measured and verified by overlay di-
gital photos. This computer compatible prog-
ram measures distance and angles of teeth
movements on set-up models (Figure 8). If
the amount of movement is proper, less than
Tmm, Blue Blokker can be used to fix the
Clear Aligner from the very beginning. In or-
der to reduce the patient’s discomfort and mi-
nimize insult to the periodontal tissue, it is
advisable to limit the initial movement to ap-
proximately. 5mm.

Tirk Ortodonti Dergisi 2009,22:256-266



Clear Aligner Apareyleri
Clear Aligner Appliances

ya vakum makinesi ile isi altinda sekillendi-
rilir. Clear Aligner’in hassasligi ve etkinligi
sekillendirme islemine baglidir. Farkli va-
kumlu 1si stirelerine gore farkh plastik levha-
lar kullantlir (14).

Clear Aligner’in Kesilmesi

Clear Aligner sekillendirildikten sonra, eg-
ri Mayo makaslart veya Essix diskleri
(Dentsply Raintree Essix, Metairie, LA) ile ca-
lisma modelinden ayrilir. Bu ayirma islemi si-
rasinda alignerin deforme olmamasina dikkat
edilmelidir. Alignerin kenarlari fasiyal ve lin-
gual taraflarinda kole hizasinin 3-4 mm (ze-
rinde ve alt kesicilerin lingualinde disetini
yaklasik 5 mm ortecek sekilde kesilmelidir.
Bu modifikasyon dilin apareyin lingual kena-
rini hissetmesini engelleyecektir (15).

En son azi disinin distobukkogingival tu-
berkilt agikta birakilmalidir, bu sekilde has-
tanin apareyi tirnagiyla ¢ikarmasi daha kolay
olur (Sekil 9). Hasta konforunu saglamak igin
Clear Aligner'in tim keskin kenarlari diizel-
tilmelidir. Sterilizasyon icin ultrasonik temiz-
leme ve %75 etanol kullanilir ve aparey ste-
ril paket icerisinde saklanir.

Hastaya Teslim

Oncelikle, karisikhgi 6nlemek icin aligner-
lar kalinliklarina ve ait olduklari dis dizilerine
gore ayri paketlere yerlestirilirler. Agza uygu-
larken ilk olarak alignerin arka bolimi, daha
sonra 6n bolimu bukilmeden yavasca yer-
lestirilmelidir. ilk yerlestirildiginde hastalar
apareylerinin siki oldugundan sikayet edebi-
lirler. Bu duruma alignerin oda sicakhiginda
hazirlanmasi neden olabilir.Aparey agiz ici
sicakligin etkisinde hafifce genisler. Siki bir
aligneri rahatlatmak icin apareyin i tarafin-
daki asin interdental c¢ikintilarin uglari bir
keski yardimi ile kesilir (15). Aparey cok gev-
sekse ise kontakt noktalarinin gingivalindeki
retantif undercut bolgeleri Clear Aligner
pensleri (IV-Tech, Giiney Kore) ile arttirilarak
retansiyon saglananabilir (16) Aligner agizda
dogru konumda iken, hastadan dislerini hafif-
ce stkmasi istenir. Bu esnada hasta rahatsizlik
duyarsa, aligner hemen cikarilmali, set-up
modeli tizerindeki dis hareket miktari kontrol
edilmelidir ve rahatsizlik asiri harekete bagl
ise yeniden hazirlanmalidir. Hafif rahatsizlik-
lar 24 saat igerisinde azalir. Bazi durumlarda
apareyin labial kenari diseti dokularina baski
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Thermoforming

Different plastic sheets are molded on the
set-up model made for tooth movement using
a pressure molding machine or a vacuum
machine. This process is called thermofor-
ming. The accuracy of the Clear Aligner de-
pends upon the thermoforming process. Dif-
ferent plastic sheets are used according to va-
rious vacuum heat time (14).

Clear Aligner Trimming

After the Clear Aligner has been molded,
the aligner is removed from the working cast
using curved Mayo scissors or the Essix whe-
el saw (Dentsply Raintree Essix, Metairie,
LA). Be careful not to deform the aligner du-
ring the removal procedure. Trim the borders
of the aligner to extend 3.0 to 4.0mm onto
the facial and lingual gingival, with the ex-
ception of trimming the lingual of the lower
incisor area as far gingival as possible, usu-
ally about 5.0mm. This modification will re-
duce tongue awareness of the lingual border
of the appliance (15). Cut away the plastic at
the buccodistogingival line angle of the ter-
minal molar. This modification establishes a
fingernail purchase for the patient to facilita-
te removal of the appliance (Figure 9). The
overall margin of the Clear Aligner should be
rounded to reduce patient discomfort. Ultra-
sonic cleansing and 75% ethanol is recom-
mended for sterilization, and is stored in the
sterilization pack.

Delivery

First, different plastic sheets and upper/lo-
wer aligners should be separated and marked
to avoid mix-up. The posterior part of the
aligner is engaged initially, and then anterior
part is slowly engaged. Be careful not to fold
posterior area when posterior part is inserted.
Patients may notice that the appliance feels
tight when it is initially seated. This is due in
part to the fact that the aligner was fabricated
at the room temperature. It slightly expands
when it is exposed to the intraoral temperatu-
re. To relieve a tight aligner, cut off the tips of
the excessive interproximal indentations on
the inside of the appliance with a scalpel
(15). When the appliance is too loose, Clear
Aligner pliers (IV-Tech, South Korea) can be
used to increase the retention of an aligner by
accentuating the retentive undercuts gingival
to contact points (16). If the aligner is in the
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Sekil 10: Clear Aligner

tedavisi 6ncesi (A) ve sonrast

(C) ag1z igi okliizal goriintiiler.

Alt 6n bolgenin intriizyonu

goriilmektedir (B).

Figure 10: Intraoral frontal
view before (A) and after (C)

treatment with the Clear

Aligner (B) showing the

intrusion of lower anterior
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dentition.

uygulayabilir ve bu bolgelerde beyaz bir go-
riiniim ortaya ¢ikabilir. Bu durumda apareyin
diseti tzerine uzanan ve genellikle 3.0-4.0
mm olan kisimlari 1.0 mm’ye indirilmelidir
(15). Aligner uyku stresi dahil olmak tzere
giinde en az 17 saat kullamlmahdir (9-11).
Hastadan aparey yerine rahatca oturana ka-
dar periyodik olarak dislerini sikmasi istenir.
Cigneme aktivitesi ortodontik kuvveti arttirir
ve Clear Aligner ile disler arasindaki stirtiin-
meyi azaltir. Ozellikle intruziv kuvvetlerin
uygulandigi vakalarda basarili sonuclar ala-
bilmek icin hasta kooperasyonu énemlidir.
intriizyon bélgesinin tabani calisma modelin-
den uzaklastirilir ve intriizyon Clear Aligneri
icin yeni bir set-up modeli hazirlanir. “Cigne-
me egzersizi” posterior dentisyonun uzama-
sini onler, bu da anterior dentisyonun intriiz-
yonuyla sonuglanir (Sekil 10).

|

TARTISMA

Clear Aligner tedavisi diger geleneksel or-
todontik tedavilerde oldugu gibi, tiretilmeden
once bir tani ve tedavi plani yapilmasini ge-
rektiren farkli tipte bir ortodontik tedavi yon-
temidir. Bir tedavi plani olusturmak icin pa-
noramik radyografi, sefalometrik radyografi
ve calisma modelleri gereklidir. Panoramik
radyografi, kok konfigiirasyonu, koklerin ek-
sen egimleri ve alveol kemiginin durumu
hakkinda bilgi verir. iskeletsel ve dissel so-
runlar sefalometrik radyografi ile degerlendi-
rilir. Ust kesici disin SN diizlemine gore egi-
mi ve IMPA gibi kesici dislerin eksen egimle-
rini iceren bilgiler Clear Aligner model chec-
ker (IV-Tech, Guiney Kore) kullanilarak set-up
modeline aktarilabilir (9-11). Boylece, set-up
islemi sirasinda 6n dislerin ideal tork ve an-
gulasyonlarini belirlemek mumkiin olmakta-
dir. Diizglin st ve alt calisma modelleri ile
birlikte PVS kapanis kayitlarinin da alinmasi
onerilmektedir (3). Caprasikhgin giderilmesi
icin gereken IPR miktarinin tahmininde, mine
kalinligini gosteren periapikal radyografiler-

proper position in the mouth, ask the patient
to chew lightly. If the patient complains of
discomfort at this moment, the aligner should
be removed immediately and checked for the
amount of tooth movement on the set-up mo-
del. If the discomfort is the result of excessive
movement, then the aligner should be rema-
de. If it is a minor discomfort, then it will di-
sappear within 24 hours. In some instances,
the appliance may impinge on facial gingival
tissues and blanche it. This usually occurs at
the gingival border on the labial aspect of the
appliance. When the blanching of the tissue
is apparent, reduce the superior facial conto-
ur of the plastic to no more than 1.0mm onto
the facial gingival rather than the conventio-
nal 3.0 to 4.0 mm (15). The aligner should be
worn at least 17 hours per day including slee-
ping time (9-11). Instruct the patient to peri-
odically clench into the appliance until it se-

ats comfortably. The masticatory action in-
creases orthodontic force and decreases the
friction between the Clear Aligner and teeth.
Patient cooperation is essential for successful
results especially in cases where intrusive for-
ces are applied. The base of intrusion area is
removed from the working cast, and a new
set-up model is fabricated for the intrusion
Clear Aligner. “Chewing exercise” prevents
the extrusion of posterior dentition, which re-
sults in the intrusion of the anterior dentition
(Figure 10).

DISCUSSION

Clear Aligner is another type of orthodon-
tic appliance which needs a diagnosis and
treatment planning before fabrication just as
other conventional orthodontic appliances.
To establish a treatment plan, panoramic radi-
ograph, cephalometric radiograph, and study
models are required. The panoramic radiog-
raph presents the root configuration, root axis
and alveolar bone status. The assessment of
the skeletal pattern and tooth angulations can
be obtained by using the cephalometric radi-
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Clear Aligner Apareyleri
Clear Aligner Appliances

den yararlanilmalidir. Boyutsal olarak kigtik
veya buytik maksiller veya mandibular digle-
rin varliginda yapilacak olan IPR veya kom-
pozit restorasyon kararini verebilmek icin
Bolton uyumsuzlugu belirlenmelidir (17-19).
Hafif ve orta siddetteki caprasiklik olgularin-
da yer kazanmak icin ortho-strips sistemi kul-
lanilabilir (Intensiv, Isvicre). Ortho-strips sis-
temi kullanilarak yapilan IPR yonteminde,
doner el aletlerinde frez kullanilarak yapilan
stripping islemlerine (veya ARS: air rotor
stripping) gore yeterince yer kazanmak, prok-
simal yizeyleri sekillendirmek ve piriizstiz
hale getirmek daha ¢ok zaman alir. Ortho-
strips sistemi, doner el aletiyle yapilan strip-
ping islemine doku hasari riskini azaltan al-
ternatif bir metottur (20,21).

Clear Aligner ile genisletme yaparak hafif
ve orta siddetteki caprasikligi diizeltmek icin
gereken yer elde edilebilir; fakat ark koordi-
nasyonunu saglamak zordur. Ark genisletme-
si veya daraltilmasina ark sekli incelendikten,
st ve alt calisma modelleri tizerinde kaninler
arasi ve molarlar arasi genislik olctldikten
sonra karar verilmelidir (22-24). Clear Aligner
ile farkl dis hareketlerinin, 6rnegin genislet-
me ve rotasyonun ayni anda yapilmasi one-
rilmez. Bu gibi durumlarda, asir miktarda or-
todontik kuvvet uygulanir ve ekstriizyon
meydana gelir. Siralama yer kazanimi veya
ark genisletmesinden sonra yapilmalidir. Te-
davi 6ncesi hazirlanan bir set-up modeli has-
tanin tedavi strecini anlamasina yardimci
olacaktir. AAP, tedavi 6ncesi ¢alisma modeli
ile son set-up modelinin karsilastiriimasini
saglar. Ayrica, bu program, tedaviyi tamamla-
mak icin kag adet Clear Aligner gerekecegini
tahmin edebilme imkani saglar.

SONUCLAR

Clear Aligner’in uygulama alani oldukca
genistir. Caprasiklik giderme, bosluk kapat-
ma, genisletme/daraltma, intriizyon/ekstriiz-
yon, niiks olgulari, interdisipliner tedavi ol-
gularinda ve aktif/pasif retainer olarak kulla-
nilabilir. Clear Aligner uygulamasi 6ncesinde
veya sonrasinda geleneksel sabit tedavi ile
yapilan kombine tedavi, tedavinin etkinligini
arttirmakta ve sabit apareylerle yapilan teda-
vinin suresini kisaltmaktadir. Clear Aligner,
kicuk dis hareketleri igin kullanildigi igin, te-
davi plani hastanin esas sikayetleri tzerine
kurgulanir. Eger hasta alignerini yeterli stire
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ograph. The information of tooth angulations,
e.g. upper incisor to SN and IMPA, can be
converted to the set-up model using the Clear
Aligner model checker (IV-Tech, South Korea)
(9-11). Accordingly, it is possible to determine
ideal torque and angulation of anterior denti-
tion during set-up model fabrication. Along
with good upper and lower study models,
PVS bite registration is recommended to rep-
licate patient’s occlusion (3). Periapical radi-
ographs that show enamel thickness are also
useful in estimating the amount of IPR needed
to resolve crowding. The Bolton discrepancy
is critical to decide the IPR or resin build-up
on either excessive or deficient maxillary or
mandibular teeth (17-19). To gain a space in
mild to moderate crowding case, ortho-strips
system (Intensiv, Switzerland) could be used.
In comparison to interdental reduction with a
bur in an air turbine handpiece (or ARS: Air-
rotor stripping), IPR with the ortho-strips
system takes more chair time to achieve suffi-
cient interproximal space, and to smooth and
contour the proximal surfaces. However, the
ortho-strips system is an alternative method of
reducing interproximal enamel with a hand-
piece. This method does not require a rotating
bur which decreases the potential for tissue
damage (20-21).

Expansion with a Clear Aligner is possible
and can provide the space to align mild to
moderate crowding, but arch coordination is
difficult. After studying the arch shape and
measuring the intercanine width and inter-
molar width of the upper and lower study
model, arch expansion or constriction is to
be decided (22-24). When the Clear Aligner
is used for the tooth movement, it is recom-
mended not to mix with other types of the
movement. For example, it is not recommen-
ded to do the expansion and rotation of the
tooth movement together. In this case exces-
sive amount of orthodontic force is applied
and extrusion will be developed. Either after
the space gaining or arch expansion, the
alignment should be followed. It should al-
ways be remembered that heavy intermittent
force could be applied to the teeth. If a set-up
model is fabricated before treatment, it helps
patient understand the treatment process, as
well as the dynamics involved. The AAP pro-
vides monitoring screen to compare pretreat-
ment working cast with the final set-up mo-
del. In addition, this program allows the den-
tist to predict how many Clear Aligners will
be necessary to complete the treatment.
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kullanirsa, dis hareketi oldukca hizli ve etkili
bir bicimde gerceklesir; ¢tunku aligner tim
dis ylizeyiyle temas halindedir. Clear Aligner,
geleneksel sabit apareyleri kullanmak isteme-
yen hastalarda alternatif bir tedavi yontemi
olarak kullanilabilir.

Kim, Oztiirk-Ortan

CONCLUSIONS

The application of the Clear Aligner is ex-
tensive. It can be used for resolving crow-
ding, space closure, expansion/constriction,
intrusion/extrusion, relapsed cases, interdis-
ciplinary treatment cases, and active/passive
retainers. The combined treatment, traditio-
nal fixed appliances before or after the Clear
Aligner application, increases the efficiency
of the treatment and reduces the treatment ti-
me with fixed appliances. Because the Clear
Aligner is used for minor tooth movement,
the treatment plan is based on patient’s chief
complaints. If the patient wears the aligner
for a certain amount of the time, the tooth
movement is very fast and efficient since the
aligner contacts the whole tooth surface. The
Clear Aligner could be used as an alternative
for those who are reluctant with conventional
fixed appliances.
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