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GiRiS

interproksimal asindirma, diger bir deyisle
stripping, dislerin interproksimal bolgelerinden
dislere zarar verilmeksizin kontrollti miktarda
mine materyalinin kaldinlmasidir. Dislerin te-
mas ylzeylerindeki minenin asindiriimasi, ilk
kez 1944 yilinda Ballard tarafindan hafif ve or-
ta dereceli caprasikliklarin tedavisinde en kon-
servatif yontemlerden biri olarak tanimlanmis-
tir.(1) Pekcok arastiricinin dikkatini ¢ekmis
olan bu islem gtinimtize kadar bir¢ok teknolo-
jik gelisime ugramis ve ortodontistler arasinda
oldukca yaygin olarak kullanilan bir yontem
haline gelmistir. Bu derlemenin amaci minede
yapilan agindirma isleminin fizyolojik mantigi-
ni ortaya koymak, cesitli agindirma yontemleri
ve kullanilan materyalleri tanitmak, strip-
ping’in endikasyonlari hakkinda bilgi vermek
ve ortodontistlere klinik 6nerilerde bulunmak-
tir.

INTERPROKSIMAL ASINDIRMANIN

FIZYOLOJiK TEMELI

Begg'in atrizyonel okliizyon teorisine gore,
disler hayat boyu okliizal ve proksimal bolge-
lerinden asinmaya ugrayarak diizgtin okltizyo-
nun kurulmasini ve korunmasini saglamakta-
dirlar. Boylelikle dis boyutlari ve ark boyutu
arasindaki denge korunmaktadir. Begg, 1954
yihinda yayimlanan makalesinde ilkel insanda-
ki dustik maloklizyon diizeyini, arka dislerin
progresif mezial migrasyonunu kompanze
eden interproksimal aginmaya baglamistir ve
bu aginma miktarinin alt dental arkta yaklasik
10.5 mm oldugunu belirtmistir.(2) Yazar, dis ar-
kindaki bu asinmanin hekim tarafindan ger-
ceklestirilecek bir aginmayla taklit edilebilece-
gini savunmustur.

Stripping’in fizyolojik mantigina dair teorile-
re antropoloji literatiiriinde de rastlanmaktadir.
interdental abrazyonun incelenmesi (zerine
elde edilen antropolojik veriler gézden gegiril-
diginde su sonuca ulagiimistir; interdental ab-
razyon diyet ve yasam bicgimiyle iliskili ve ab-
razyona maruz kalan mine yiizeylerinde kalin-
lasma gibi mekanizmalarla kompanze edilen
dogal bir stirectir.(3)

Sonucta stripping islemi, ilkel toplumlarda
gorilen sert diyete bagh proksimal yiizey agin-
masini daha kisa bir zaman araliginda taklit
eden ve temel olarak ¢apragikligin giderilmesi-
ni saglayan bir yontemdir. Dislerdeki fizyolojik
asinma tzerine kurulmus bu teorilerden hare-
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INTRODUCTION

Interproximal enamel reduction (stripping)
is a procedure to remove controlled amounts
of proximal enamel without causing damage
to the teeth. Interproximal enamel reduction
is firstly described by Ballard in 1944 as one
of the most conservative methods for the tre-
atment of mild to moderate crowding.(1) This
procedure which was extensively investiga-
ted by many researchers had undergone vari-
ous technological development and became
a widely used method in contemporary ort-
hodontics. The aim of this review is to pre-
sent the physiologic rationale of stripping, to
introduce several enamel reduction techni-
ques and materials, to inform their indicati-
ons and to give clinical suggestions to the ort-
hodontists.

PHYSIOLOGICAL BASIS OF

INTERPROXIMAL REDUCTION

According to Begg’s attritional occlusion
theory, the occlusal and proximal attrition of
the teeth helps to establish and preserve the
correct occlusion during life time. Thus, the
balance between the tooth size and arch di-
mension is maintained. Begg claimed that
low incidence of malocclusion in Stone Age
man was due to the interproximal reduction
compensating the progressive mesial migrati-
on of the posterior teeth and stated that the
amount of this attrition was approximately
10.5 mm.(2) He also proposed that this attri-
tion could be reproduced by the clinician.

Theories on the physiologic rationale of
stripping are also found in the literature of
anthropology. The review of the antropologi-
cal data concerning interdental abrasion led
to the conclusion that the interdental abrasi-
on is a natural process correlated with diet
and lifestyle and compensated by bulking of
enamel thickness on tooth surfaces prone to
abrasion.(3)

In conclusion, stripping is a procedure
which, in a very short period of time, imitates
the proximal reduction due to hard diet seen
in primitive populations and basically elimi-
nates crowding. Based on the theories of
physiological tooth attrition, stripping has ta-
ken its place in orthodontic practice.
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ketle, interproksimal agindirma ortodonti prati-
gindeki yerini almistir.

ASINDIRMA MIKTARI

Molleme ile kaldirilacak mine miktari varo-
lan minenin kalinhigina baghdir. Genel bir ku-
ral olarak, interproksimal minenin tim kalinh-
ginin yarisindan fazlast kaldirilmamahdir.
(4,5,6) interproksimal minenin % 50 oraninda
asindiriimasini 6neren Sheridan, arka diglerden
0,4 mm, 6n dislerden ise 0,25 mm méllemenin
yapilabilecegini belirtmistir.(7) Tuverson ise, alt
keserlerin herbir ytizeyinden 0,3 mm, kaninler-
den ise 0,4 mm asindirma énermektedir.(8)

Diger yandan literatiirde, kolay temizlene-
bilen, dizgiin yuzeyler elde edildigi takdirde
kaldinlacak mine miktarinin sinir olmadigi da
ifade edilmistir. Zachrisson’a gore, duzgin,
kendiliginden temizlenebilen yiizeylerin elde
edilebilmesine ek olarak dis morfolojisi ve
asindirma sirasinda yeterli sogutmanin yapil-
masi da stripping miktarini kontrol eden etken-
ler arasinda bulunmaktadir.(9)

Molleme miktarina karar verilirken, strip-
ping oncesi diagnostik kayit olarak mutlaka pe-
riapikal ve bite-wing radyograflar alinarak dis-
lerin mine kalinliklari ve kék-kron genislikleri-
nin incelenmesi dnerilmektedir.(4) Aksi takdir-
de, dentinin ekspozuna neden olunabilir ya da
kapatilamayacak bosluklar olusturulabilir.

ASINDIRMA iCiN KULLANILAN

ALETLER ve TEKNIKLER

interproksimal asindirma islemi icin, tek ve-
va ¢ift tarafli elmas kapli paslanmaz celik strip
zimparalar, motorlu abraziv stripler, elektrikli
stripping aletleri ve aerotér, mikromotor ya da
klinik piyasemen gibi aletlere takilan cesitli ab-
raziv diskler ve frezler sunulmustur.(7,8,10-17)
El aletleri icinde sayilan tek veya cift tarafli el-
mas kapl celik strip zimparalarla az miktarda
asindirma yapilabilmektedir. Daha fazla mik-
tarda mine kaldinlmasi icin motorlu aletlerle
kullanilan, elmas disk, testere disli elmas disk,
delikli elmas kapl disk gibi diskler ve kalin
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AMOUNT OF REDUCTION

The amount of reduction depends on the
thickness of the enamel. As a general rule, no
more than half of the total interproximal ena-
mel thickness should be removed.(4,5,6)
Sheridan who suggested 50% reduction of
the interproximal enamel, stated that 0.4 mm
from posterior and 0.25 mm from anterior te-
eth could be safely removed.(7) Tuverson
proposed 0.3 mm and 0.4 mm of reduction
per surface from lower incisors and canines,
respectively.(8)

On the other hand in the literature, it was
also noted that there is no limit for the amo-
unt of enamel stripping as long as self-clean-
sing, smooth surfaces are created. According
to Zachrisson, the controlling factors of re-
duction are tooth morphology and adequate
cooling during stripping in addition to obta-
ining smooth, self-cleansing surfaces.(9)

In order to determine the amount of reduc-
tion and examine the thickness of the enamel
and divergence of the roots, diagnostic re-
cords, periapical and bite-wing radiographs
should be taken prior to stripping.(4) Other-
wise, this may lead to the exposure of the
dentin or creation of spaces.

INSTRUMENTS and

TECHNIQUES USED FOR REDUCTION

One or two sided diamond coated stain-
less steel metal strips, electric abrasive strips,
electronic stripping instruments, and several
abrasive disks and burs used with hand pi-
eces are proposed for interproximal grin-
ding.(7,8,10-17) One or two sided diamond
coated stainless steel metal strips are materi-
als of choice for minor enamel reduction.
Disks such as diamond disk, serrated di-
amond disk, perforated diamond coated disk
and burs such as coarse diamond bur, fine di-
amond bur, 16 blade tungsten carbide bur, 8
blade tungsten carbide bur, 699 LC fissure
crosscut tungsten carbide bur, 55000 di-

Resim 1 a. ARS uygulamasi:

interproksimal minenin ARS

frezi ile asindirilmasi.

Figure 1 a. ARS procedure:
Reduction of interproximal

enamel by ARS bur.

Resim 1 b,c. Mine
yiizeylerinin anatomik

sekillendirmesi.

Figure 1 b,c. Anatomic
recontouring of the enamel

surfaces.
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dereceli iist ve alt caprasikliga

Figure 2 a,b,c,d,e. Patient with

mandibular dental crowding.
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Resim 2 a,b,c,d,e. Orta

moderate maxillary and

grenli elmas frez, ince grenli elmas frez,16 bi-
cakli tungsten karbid frez, 8 bicakl tungsten
karbid frez, 699 LC fissiir crosscut tungsten kar-
bid frez, 55000 elmas frez gibi frezler oneril-
mektedir.(7,10-18)

Stripping isleminde amac dise zarar veril-
meksizin mine dokusunun uzaklastirilmasi ol-

dugundan, stripping aletlerinin yarattigi mine
duzensizliklerinin giderilmesi igin mutlaka bi-
tirme islemlerinin uygulanmasi 6nerilmekte-
dir.(19) Bitirme isleminde, karbid bitirme frez-
leri, elmas bitirme frezleri, 135-EF stiletto sekil-
li ultra-fine elmas bitirme frezi, ince partikallt
elmas frezler, bitirme zimparalari, asinmig gar-
net diskler, SofLex diskler (3M Dental Products,
St.Paul, MN 55144-1000) gibi polisaj diskleri
kullanilmaktadir.(7,15-18)

Mekanik bitirme islemlerinin yani sira diger
bir bitirme islemi de sealant uygulamasidir.
Asindiriimis mine ytizeylerinin 30 saniye asitle
purtizlendirilmesinin ardindan sealant uygu-
lanmasiyla koruyucu bir tabaka elde edilir ve
ylizeyin el degmemis mine yiizeyi kadar diiz-
glin oldugu gorulir (20). Ancak sealant uygula-
masinin minenin remineralize olmasini gecik-
tirmesi(12) ve uzun donem basarisi ile ilgili
bir verinin olmayisi nedeniyle gtincel bir uygu-
lama degildir.

Literattirde rastlanan diger bir molleme yon-
temi ise kimyasal stripping’dir. Asit uygulama-
styla minenin ufak tabakalarinin agindirilmasi-
ni iceren kimyasal stripping, 6zellikle estetik ve
restoratif dishekimliginde beyaz nokta lezyon-
larinin ortadan kaldirilmasinda yaygin olarak
kullanilmaktadir.(21,22) Mekanik asindirma-
nin ardindan %37’lik fosforik asitle bitirme
zimparalart kullanilarak uygulanan kimyasal
stripping’in, 6 ay icinde kendiliginden remine-
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amond bur are used to remove greater amo-
unts of enamel.(7,10-18)

As the purpose of stripping is to remove
enamel without causing damage to the tooth,
finishing procedures should be applied to eli-
minate enamel roughness produced by strip-
ping instruments.(19) Carbide finishing burs,
diamond finishing burs, 135-EF stiletto ultra-
fine diamond bur, fine diamond burs, finis-
hing strips, worn garnet disks and polishing
disks such as SofLex disks (3M Dental Pro-
ducts, St.Paul, MN 55144-1000) are used for
finishing.(7,15-18)

As well as mechanical finishing procedu-
res, sealant application is another finishing
procedure. Sealant application to the redu-
ced enamel after etching 30 seconds provi-
des a protective layer and the surface beco-
mes as smooth as the intact enamel.(20) Ho-
wever, sealant application is not a currently
used procedure because it prevents enamel
remineralization (12) and there is no availab-
le data about its long term success.

Another reduction method seen in the lite-
rature is chemical stripping. Chemical strip-
ping, the reduction of small layers of enamel
by acid etch, is especially used in esthetic
and restorative dentistry to eliminate white
spot lesions.(21,22) It was found that the che-
mical stripping produced by the use of 37%
phosphoric acid and finishing strips follo-
wing mechanical reproximation, leads to
enamel surfaces which can be self reminera-
lized within 6 months and provide more
smooth surfaces compared to the surfaces
obtained by mechanical stripping alone.(13)
However, the production of regions more

Tiirk Ortodonti Dergisi 2008;21:67-79
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Resim 3 a,b,c,d,e. ARSile
cekimsiz tedaviden sonra ayni

hastanin ag1z ici goriintiileri.

Figure 3 a,b,c,d,e.
Posttreatment photographs of
the same patient after
nonextraction treatment with

ARS.

ralize olabilen ve sadece mekanik stripping’e
gore cok daha diizglin mine ytizeyleri olustu-
ran bir yontem oldugu bulunmustur.(13) Ancak
uygulamanin hemen ardindan plak birikimine
cok daha uygun alanlarin yaratilmasi ¢cok yay-
gin kullanilmamasina neden olmustur.

Stripping icin ¢ok sayida agindirma ve bitir-
me aletinin sunulmus olmasi akla hangi tekni-
gin daha etkili ve daha guivenilir oldugu soru-
sunu getirmektedir. Yapilan calismalarin so-
nuglari bitirme igleminin 6nemini vurgular ni-
teliktedir. Ornegin Ultra-fine bitirme frezleri
kullaniimasi ARS ile olusturulan interproksimal
oluklarin 15 mikrona indirilebilmesine olanak
tanimaktadir.(3) Piacentini ve Sfondrini, yaygin
olarak kullanilan stripping islemlerinin mine
Uzerinde yarattig) etkileri karsilastirdiklar aras-
tirmalarinda en iyi sonucun baslangi¢ asindir-
manin 8 bicakli tungsten karbid frezle yapilma-
sinin ardindan once fine SofLex daha sonra da
ultra-fine SofLex disklerle polisajlanmasiyla el-
de edildigini bulmuslardir. 8 bicakli tungsten
karbid frezin olusturdugu oldukca sig oluklarin
SofLex disklerle kolaylikla giderilebildigini or-
taya koymusglardir.(15)

Zhong ve ark. tarafindan yapilan diger bir
calismada ise, minenin asindirilmast icin delik-
li elmas kapli diskler ve polisaj icin SofLex
diskler kullanildiginda ara vytizeylerin %
90’inin el degmemis mineden daha purtizsiz
oldugu saptanmugtir.(16)

Taner ve ark.’nin farkli stripping materyalle-
rinin olusturduklari mine ytizey purizlaltgina
karsilastirdiklar calismalarinda da benzer ola-
rak, stripping sonrasinda en diizglin yiizeylerin
699L crosscut karbid fissir frezle asindirma
sonrasi gozlendigi ve testere disli elmas diskle
asindirmayi takiben SofLex disklerle polisaj ya-

Turkish Journal of Orthodontics 2008;21:67-79

prone to plaque accumulation resulted in the

restricted use of this method.

The presentation of diverse stripping and
finishing instruments raises a question:
"Which one is more effective and safer?". The
results of research emphasize the importance
of finishing. For example, the use of ultra-fine
finishing burs leads to the elimination of in-
terproximal grooves down to 15 microns.(3)
Piacentini and Sfondrini compared the effects
of widely used stripping procedures on ena-
mel and found that the best results were ac-
hieved with the use of a 8 bladed tungsten
carbide bur for reproximation followed by fi-
ne and ultrafine SofLex disks for polishing
respectively. They demonstrated that the very
shallow grooves produced by 8 blade tungs-
ten carbide bur could easily be eliminated by
SofLex disks.(15)

Zhong et al. who used perforated diamond
disks with SofLex disks stated that 90 % of the
enamel surface was more smooth than the in-
tact enamel.(16)

Similarly, Taner et al. who studied the ena-
mel roughness produced by different strip-
ping materials demonstrated that the smoot-
hest surfaces after stripping were obtained by
a 699L crosscut carbide fissure bur and the
second best result with a serrated diamond
disk followed by SoflLex disks.(17) Also, for
excellent finishing, the application time of
polishing disks should be 40 seconds.

INDICATIONS of ENAMEL REDUCTION

The indications of enamel reduction are;
treatment of mild to moderate crowding in
cases with balanced profile,(7,18,23,24) cor-
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uyumsuzlugu olan bir hasta.
Boyutu asir1 biiyiik olan alt 6n

digler Sinuf I kanin iligkisinin

Figure 4 a,b,c,d. Patient with
Bolton tooth size discrepancy.
The oversized lower anterior

teeth don’t allow the

72

Resim 4 a,b,c,d. Bolton

kurulmasina izin

vermemektedir.

establishement of Class I

canine relationship.

pildiginda ise en iyi ikinci sonucun elde edildi-
gi bildirilmistir.(17) lyi bir bitirme islemi icin,
polisaj disklerinin uygulama suresinin 40 sani-
ye olmasi gerektigi de ifade edilmistir.

MINE ASINDIRMANIN

ENDIKASYONLARI

Mine asindirma duizgtin profile sahip olgu-
larda hafif ve orta siddetteki caprasikliklarin te-
davisinde,(7,18,23,24) Bolton dis-boyut uyus-
mazliginin tedavisinde, (4,10) interdental gin-
gival cekilmenin tedavisinde ya da 6nlenme-
sinde (25), estetik konturlamada, (10) ve gapra-
sikhigin hafif relapsinda (26) endikedir.

1- Yer elde etme tekniklerine alternatif ola-
rak stripping

Literatiirde uzun yillardir yer kazanma tek-
nikleri etraflica tartisilmistir. Bunlardan biri
olan interproksimal agindirma, her ne kadar ilk
yillarda 6n bolgedeki caprasikhigin giderilme-
sinde sadece yardimci bir yontem olarak su-
nulmugsa da, glinimuzde aerotor stripping
(ARS) tekniginin uygulanmasiyla uygun olgu-
larda ark ekspansiyonu, molar distalizasyonu,
keser labializasyonu ve ¢ekim gibi tedavi sekil-
lerinin bir alternatifi olabilmektedir.(7,18,24)

El aletleri, motorlu abraziv zimparalar ya da
mikromotora baglanan abraziv disklerin kulla-
nildigr geleneksel teknikler genelde 6n bolge-
nin asindirimasiyla simirlidir. Onemli miktarda
mine dokusunun kaldirilmasina olanak sagla-
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rection of Bolton tooth size discre-
pancy,(4,10) elimination of open gingival
embrasures ( 25), esthetic contouring,(10)

and treatment in relapse of mild crow-
ding.(26)

1- Stripping: An alternative to space ga-
ining procedures

Space gaining procedures have been dis-
cussed in the literature for years. Although
enamel reduction, one of these procedures,
was introduced as an adjunctive treatment
for resolving anterior crowding in the first ye-
ars, today it may be an alternative to treat-
ment approaches such as arch expansion,
distalization of the molars, protrusion of the
incisors and extraction in proper cases by
using air-rotor stripping (ARS).(7,18,24)

Conventional techniques which use hand
pieces, electric abrasive strips or abrasive
disks with micromotor are generally limited
to reduction in the anterior region. The in-
terproximal regions are poorly shaped with
abrasive disks that allow the reduction of a
great amount of enamel. Furthermore, there
is the risk of splitting the interdental papilla.
In ARS technique which can be easily appli-
ed in the posterior region, anatomic recoun-
touring is simple and greater amounts of ena-
mel may be safely removed with burs compa-
red to the conventional techniques (Figure 1

Tiirk Ortodonti Dergisi 2008;21:67-79
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yan abraziv disklerle interproksimal alanlar ye-
terince konturlanamamaktadir. Ayrica inter-
dental papillanin kesilme riski de mevcuttur.
Arka dislerde rahatlikla uygulanabilen ARS is-
lemindeyse kullanilan frezlerle anatomik sekil-
lendirme kolaylikla elde edilebilmekte ve gele-
neksel tekniklere gore daha fazla mine miktari
kontrollii olarak kaldirilabilmektedir (Resim
Ta-c).(7,18)

ARS yontemiyle, tek bir dental arkta yakla-
stk 9 mm’lik yer elde edilebilmektedir. Bu da 4-
8 mm caprasikliga sahip sinir olgularda ¢ekim-
li tedaviye ve ekspansiyona bir alternatif olus-
turabilmektedir (Resim 2 a-e ve 3 a-e).(7,18)
Germeg ve Taner, ARS'nin dtizgun profilli sinir
olgularda orta dereceli caprasikhgin giderilme-
sinde etkin bir yontem oldugunu ve ARS ile ce-
kimsiz tedavinin kesici dislerin egimlerinde ve
profilde belirgin bir degisiklige yol agmadigini
ortaya koymuslardir.(24) Bununla birlikte ya-
zarlar, ARS tedavisi planlanirken bu teknigin si-
nirliliklarinin (mine kalinligi, dis sekli, proksi-
mal dis yiizeylerinin digbiikeyligi) dikkate alin-
masi gerektigini de vurgulamaktadirlar. Orta
dereceli caprasikliga sahip sinir olgularda, dis-
lerin mine kalinlig1 yetersizse ya da proksimal
kurvattirleri diizlesmisse ARS tedavisi yerine
cekimli tedavi daha uygun bir yaklasim olabi-
lir.

Stripping, daimi dislenme doéneminin yani
sira, ilerideki yer probleminin belirtilerini ve-
ren bir karma dislenme doneminde de siit dis-
lerine rahatlikla uygulanabilmektedir. Ozellik-
le seri cekim ile gekimsiz tedavi kararlari ara-
sinda kalinan sinirdaki olgularda uygun bir te-
davi yaklagimidir.(27)

ARS, tedavinin herhangi bir safhasinda ra-
hatlikla uygulanabilir; ayrica yapilan agindirma
miktarinin direkt olarak caprasiklik miktariyla
iliskili olmasindan dolayi, ¢ekimli tedavide ol-
dugu gibi capragikhigin ortadan kaldiriimasinin
ardindan dental arkta ¢ekim bosluklar kalma-
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a-c).(7,18)

With ARS, approximately 9 mm of space
can be obtained in a single dental arch. This
may be an alternative treatment approach to
extraction and expansion in borderline cases
with 4-8 mm of crowding (Figure 2 a-e and 3
a-e).(7,18) Germec and Taner stated that ARS
is an effective method to resolve moderate
crowding in borderline patients with orthog-
nathic profile and nonextraction treatment
with ARS does not lead to any significant
changes in incisor inclinations and profi-
le.(24) However, the authors also emphasi-
zed that when planning ARS treatment, the li-
mitations of the technique (enamel thickness,
tooth morphology, proximal tooth surface
convexity) should be taken into considerati-
on. In borderline cases with moderate crow-
ding, if the enamel is thin or the proximal
curvatures of teeth are flat, extraction treat-
ment may be a better treatment approach
compared to ARS.

Stripping can be applied in the mixed den-
tition to decidious teeth as well as in the per-
manent dentition. Especially in borderline
cases, when the treatment decision is not cle-
ar between serial extraction and nonextracti-
on, it may be considered as a proper treat-
ment approach.(27)

ARS could be used in any phase of treat-
ment and no residual extraction spaces are
left after decrowding because the amount of
reduction is directly related to the amount of
crowding. This leads to a marked reduction
of treatment time.(7) Germeg and Taner also
found that the nonextraction therapy with
ARS reduced the treatment time by 8 months
compared to the extraction therapy.(24)

2-Treatment of tooth size discrepancy

Resim 5 a,b. Testere disli
elmas diskle yapilan alt
anterior interproksimal

asindirma.

Figure 5 a,b. Lower anterior

interproximal reduction with

a serrated diamond disk.
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Resim 6 a,b,c,d,e. Alt anterior
interproksimal agindirmanin
ardindan diizgiin overjetle
Sinif I kanin iligkisinin

saglanmasi.

Figure 6 a,b,c,d,e.
Achievement of Class I canine
relationship with proper
overjet after lower anterior

stripping
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maktadir. Bu da ortodontik tedavi siiresini be-
lirgin olarak kisaltmaktadir.(7) Germeg ve Ta-
ner de, ARS ile ¢ekimsiz tedavinin gekimli te-
daviye gore yaklagik 8 ay daha kisa stirdiguint
bulmuglardir.(24)

2-Dis boyut uyumsuzlugunun tedavisi

interproksimal mine asindirmasinin baslica
endikasyonlarindan biri de dislerin boyut
uyumsuzluklaridir.(4) Birgok ortodonti hasta-
sinda, tedavinin hedeflerini ve sonuclarini etki-
leyebilecek olan Bolton dis-boyut uyumsuzlu-
gu mevcuttur. Tedavinin bitirme asamasinda
diizgin bir interdijitasyonun ya da uygun bir
overjetin saglanamamasi gibi sorunlara yol
acabilen bu durum temas ytizeylerinin asindi-
rilmasi ile diizeltilebilir (Resim 4 a- e, 5 a,b ve
6 a-e).

3-interdental gingival cekilmenin

duzeltilmesi

Ufak ve insizalde yer alan temas noktalari-
nin, tggen sekilli disler ve artmis embrasir ala-
ninin acik gingival embragurlerle iliskili oldugu
bilinmektedir.(28) Bazi dislerin anatomik te-
mas noktalari, kronlarinin tiggen formlari ne-
deniyle olmalar gereken bolgenin ¢ok daha
insizalinde yer alir. Komsu disle temas ettigin-
de ise interdental papilla insizalde yer alan te-
mas alanina kadar olan boslugu tam olarak
dolduramayabilir. Bu da disler arasinda estetik
goriinmeyen siyah ticgenlerin olusmasina ne-

One of the primary indications for enamel
reduction is tooth size discrepancy.(4) Most
of the orthodontic patients have Bolton tooth
size discrepancy which may influence the
treatment results and outcomes. This situati-
on that may cause problems such as difficul-
ties in achieving proper interdigitation or
overjet at the finishing stage can be easily
corrected by enamel reduction (Figure 4 a-e,
5a,b and 6 a-e).

3-The correction of interdental gingival re-
cession

Small and incisally positioned contact po-
ints, triangular crown shape and increased
embrasure areas are related to open gingival
embrasures.(28) Anatomical contact points of
some of the teeth are incisally positioned be-
cause of their triangular shaped crowns.
When these teeth come into contact with the
adjacent teeth, interdental papilla may not
fully occupy the space below the incisal con-
tact point. This situation leads to the formati-
on of unesthetic black triangular spaces bet-
ween the teeth. Especially in adults, interp-
roximal gingival recession because of peri-
odontal disease may end up with similar ap-
pearance. Open gingival embrasures can be
corrected with stripping which results in mo-
re gingivally positioned contact points and
creation of smaller embrasure area to be fil-
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den olur. Ozellikle eriskinlerde, periodontal
hastaliga bagli interproksimal diseti cekilmele-
ri de benzer bir gorintiyle sonuclanabilir.
Stripping islemiyle kontakt noktalarinin yeri
daha gingivale kaydirilarak dolayisiyla da ce-
kilmis disetine dolduracagi daha kiictik embra-

stir alani olusturularak bu durum dizeltilebilir
(Figure 7 a-d).

4- Estetik konturlama

Ozellikle lateral dis eksikligi olgularinda ka-
nin dislere lateral formu verilmesi estetik aci-
dan gereklidir.(29,30) Cogu olguda kanin disin
labial, insizal, palatinal ve proksimal yiizeyle-
rinden molleme yapilarak ve isleme beyazlat-
ma da eklenerek kabul edilebilir estetik sonuc-
lar elde edilebilir (Resim 8 a,b).

5- Retansiyon sonrasi donemde tekrarlayan
on bolgedeki capragikhigin dizeltimi

Retansiyon sonrasi donemde alinan tiim on-
lemlere karsin 6zellikle kesiciler bolgesinde
hafif caprasiklik gorilebilir. On dislerdeki bu
diizensizlik minenin agindirlmasi ve hareketli
bir aparey uygulamasi ile duzeltilebilir (Resim
9 a,b).

iINTERPROKSIMAL ASINDIRMANIN
OLASI KOMPLIKASYONLARI,
ALINABILECEK ONLEMLER ve ONERILER
Ortodontide yaygin kullanim alanlari bulu-
nan ARS kolay uygulanabilen ve hastalar tara-
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led by the recessed gingiva (Figure 7 a-d).

4- Esthetic contouring

Especially in cases with missing lateral in-
cisors, contouring canines to imitate the sha-
pe of the laterals are required for esthetic re-
asons.(28,29) In most of the cases, esthetic
results can be obtained by stripping from la-
bial, incisal, palatinal and proximal surfaces
of the canines (Figure 8 a,b).

5- Treatment of anterior crowding at post-
retention period

Slight crowding of the incisors may occur
at the postretention period although preventi-
ve measures were taken. The irregularity of
the anterior teeth may be treated using ena-
mel reduction procedure and a removable
appliance (Figure 9 a,b).

POSSIBLE COMPLICATIONS of

INTERPROXIMAL REDUCTION,

PREVENTIONS and SUGGESTIONS

ARS, which has been widely used in ort-
hodontics, is an easly applied procedure and
well tolerated by the patients. However, be-
cause it is an irreversible procedure, it should
be applied very carefully.(6) One of the pos-
sible complications of interproximal reducti-
on is deterioration of the anatomical tooth
morphology and formation of undercuts. For

Resim 7 a. Ust santral
kesiciler arasindaki agik

gingival embrasiir.

Figure 7 a. Open gingival
embrasure between central

incisors.

Resim 7 b. Uggen sekilli kesici
dislerin mollenmesinden

sonra.

Figure 7 b. After stripping of

triangular shaped incisors

Resim 7 ¢,d. Agik gingival
embrastiriin interdental
papilla ile kendiliginden

dolmasi.

Figure 7 c,d. Spontaneous
filling of the open gingival
embrasure with interdental

papilla.
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Resim 8 a. Ust sol lateral
kesicisi konjenital olarak eksik

olan bir hasta.

Figure 8 a. Patient with
congenitally absent upper left

lateral incisor.

Resim 8 b. Ust sol kanine tist
lateral kesici seklinin

verilmesi.
Figure 8 b. Contouring of the

upper left canine to upper

lateral incisor form.
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findan genellikle iyi tolere edilen bir islemdir.
Bununla birlikte geri dontstimstiz olmasi ne-
deniyle cok dikkatli uygulanmalidir.(6) interp-
roksimal asindirmanin olasi komplikasyonla-
rindan bir tanesi dis anatomisinin bozulmasi
ve undercut’lar yaratilmasidir. Bu nedenle ARS
islemi icin uygun gorls alaninin saglanmasi
cok 6nemlidir. interproksimal asindirma énce-
sinde separasyon yapilmasi, sadece dislerin ay-
rilmasina olanak sagladigi icin degil ayni za-
manda miikemmel anatomik konturlarin olus-
turulmasina izin veren calisma ortamini yarat-
tig1 icin anahtar faktorduir.(9) Bu amagla elasto-
merik separatorler veya open coil spring’ler
kullanilabilir. Ayrica uygun gorus alaninin sag-
lanabilmesi icin caprasik bir dental ark varli-
ginda stripping’e caprasikhgin en az oldugu
bolgeden baglanarak fazla oldugu bolgeye
dogru ilerlenmesi de tavsiye edilmektedir.(9)
Diger bir gors ise caprasikhk varliginda 6nce
diglerin tamamen seviyelenmesi gerektigini,
aksi takdirde hem genis temas alanlarinin sag-
lanmasinin, hem de konservatif bir yaklagimin
mumkiin olamayacagini savunmaktadir.(6)

Stripping uygulamasinda dikkat edilecek di-
ger bir anahtar nokta ise tedavi ilerleyisinin
kaydedilmesidir. Molleme yapilan vyiizeyler
tekrarlanan asir asindirmadan kaginilmasi igin
hastanin dosyasina islenmelidir. Hangi disten
ne miktarda molleme yapildiginin bilinmesi,
ileride retansiyon sonrasi donemde gortlebile-
cek hafif capragikliklarin tedavisi icin de yar-
dimci olabilir.

Her turli stripping isleminde, curige di-
rencli, flortirden zengin mine yiizeyi ortadan
kaldirnlacagindan demineralizasyon riski var-
dir.(3,7) Bununla birlikte karyolojistler, deger-
lendirmeye alinmasi gereken durumun aginmis
yltizeylerin remineralizasyonu ve deminerali-
zasyonu arasindaki denge oldugunu belirtmek-
tedirler.(31,32) Stripping yapilmis dislerin nor-
mal dislerden daha fazla remineralizasyon

Germeg, Ugur-Taner

ARS, it is of utmost importance that the pro-
per viewing perspective is established. Sepa-
ration prior to stripping is not only a key fac-
tor for allowing separation of the teeth but al-
so for providing a working area to good ana-
tomical contours.(9) Elastomeric separators
or open coil springs may be used for this pur-
pose. Furthermore, to establish a good wor-
king area, it is also suggested that in the pre-
sence of irregular dental arch, the key point is
to start stripping in the area of least crowding
and then proceeding to the most crowded
section.(9) Another view suggests that at the
beginning, the teeth must be completely alig-
ned in crowded arches, otherwise establis-
hing wide contact areas and conservative re-
duction would not be possible.(6)

Another key point in stripping is recording
the treatment progress. The treated surfaces
should be recorded on the patient’s chart to
avoid repeated excessive stripping. To know
how much reduction was conducted on
which tooth, may help to treat mild crowding
seen in the postretention period.

The risk of caries formation exists in any
stripping procedure because the caries resis-
tant, fluoride rich layer of the enamel is re-
moved.(3,7) However, cariologists state that
the balance between the demineralization
and remineralization process on the abraded
tooth surfaces has to be taken into considera-
tion.(31,32) It was shown that stripped teeth
are more prone to remineralization than the
intact teeth.(33) At the beginning, enamel ab-
rasion leads to rapid demineralization to pro-
duce nucleation regions for rapid reminerali-
zation. On the other hand, buffering effect of
the saliva neutralizes abraded regions within
minutes and remineralization starts in an ho-
ur. When remineralization finishes, the ena-
mel surface become more resistant to acid at-
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potansiyeline sahip olduklari bildirilmistir.(33)
Baslangigta, mine abrazyonu hizlandirilmis
remineralizasyon icin nukleasyon alanlari
olusturacak olan hizli demineralizasyona
neden olmaktadir. Bununla birlikte dakikalar
icinde, tikurtglin tamponlama etkisi abrazyon
bolgelerini notralize etmekte ve 1 saat iginde

remineralizasyon baslamaktadir.
Remineralizasyon tamamlandiginda mine
ylizeyi asit ataklarina ¢cok daha direncli bir hale
gelmektedir.(34) EI-Mangoury ve ark. ise strip-
ping isleminin ardindan goriilen
demineralizasyonu 9 ay i¢inde kendiliginden
baglayan remineralizasyon fazinin takip et-
tigini bulmuslardir.(12)

On ve arka dislerdeki interproksimal asin-
dirmanin etkileri Gzerine yapilan ¢alismalarda
mollenmis yiizeylerin curige yatkinhklarinda
bir artis olmadig gosterilmistir.(8,35-42) Rad-
lanski ve ark. SEM ile inceledikleri stripping
yapilmis dis yizeylerindeki mikro yariklarin
plak birikimine neden olmalarina ragmen, 1
yilin ardindan temas alanindaki yariklarin bir
miktar dogal abrazyona ugradigini ve bu bol-
gelerde curige rastlanmadigini bildirmisler-
dir.(39,40) ARS'in etkilerinin incelendigi bir
diger calisma ise, 1-6 yil takip edilen olgularda
ARS'nin c¢uriik riskini etkilemedigini ortaya
koymustur.(42)

Tiim bu bulgulara ragmen, yaygin goriis, bu
yontemin sadece agiz hijyeni iyi olan hastalar
icin uygun oldugudur.(23,26) Ayrica stripping
islemini takiben yeni ekspoze olmus mine
ylizeylerini korumak amaciyla topikal flortr
uygulamasi onerilmektedir.(12,35,36,43)
Bununla birlikte son bulgular florirli su
tuketen ve flortrlt dis macunu kullananlarda
stripping’in hemen ardindan uygulanan topikal
flortrtin ek bir yarar saglamayabilecegini or-
taya koymaktadir.(42)

Mine kalinliginin azaltilmasi dislerde termal
ve kimyasal etkenlere karsi duyarlilik
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tacks.(34) El-Mangoury et al. found that de-
mineralization after stripping was followed
by spontaneous remineralization after 9
months.(12)

Studies evaluating the effects of interproxi-
mal reduction in anterior and posterior regi-
on showed that caries susceptibility of the
stripped surfaces was not increased.(8,35-42)
Radlanski et al. reported that although micro
grooves on stripped surfaces, investigated by
SEM, led to plaque accumulation, the
grooves in contact areas were subjected to
natural abrasion after 1 year and no caries
were found in those regions.(39,40) Another
research studying the effects of ARS revealed
that ARS did not affect the caries risk in sub-
jects followed 1 to 6 years.(42)

On the other hand, the common view sup-
ports that this procedure is indicated for
patients with good oral hygiene.(23,26) Furt-
hermore, topical fluoride application is
recommended to protect freshly exposed
enamel surfaces after stripping. (12,35,36,43)
However, recent findings supports that app-
lication of topical fluoride on the enamel sur-
faces immediately after stripping in patients
exposed to fluoridated water and fluoride-
containing toothpaste may not provide any
additional benefit.(42)

Reduction of enamel thickness may result
in tooth sensitivity against thermal and
chemical factors. As a prevention, small
amounts of stripping in adjacent appoint-
ments are advised rather than excessive strip-
ping at once.(4) Thus, the leveling process
may be controlled and spacing is prevented.

Stripping was examined not only in terms
of caries susceptibility but also for possible
periodontal problems because of the comp-
ression in interradicular tissues.(44) In spite
of all the concerns, after stripping, a better in-

Resim 9 a. Postretansiyon
dénemde meydana gelen

minimal anterior caprasiklik.

Figure 9 a. Minimal anterior
crowding at postretention

period.

Resim 9 b. Minimal
caprasikligin mine asindirmast
ve spring retainer ile

diizeltilmesi.
Figure 9 b. Correction of

minimal crowding by enamel

reduction and spring retainer.
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yaratabilir. Bir énlem olarak, tek bir seferde
asin stripping yapilmasindansa birkag ran-
devuda daha az miktarlarda molleme yapil-
masi 6nerilmektedir.(4) Boylelikle ayni zaman-
da, diglerin siralanma siireci daha kontrolli
olabilmektedir ve istenmeyen araliklarin kal-
masi 6nlenebilmektedir.

interproksimal asindirma, sadece ciiriige
yatkinlik acisindan degil kdkler arasinda kalan
dokularin  sikistinlmasi  nedeniyle olasi
periodontal sorunlar agisindan da sorgulanmis-
tir.(44) Bu konudaki tim endiselere ragmen, in-
terproksimal asindirmanin ardindan daha iyi
bir interdental diseti formu ve gozardi edilebilir
periodontal  degisiklikler  bildirilmistir.(8)
Boese, 9 vyillik postretansiyon dénemde cep
derinliginde, alveoler kemik kaybinda ve diseti
gekilmesinde anlamli bir artis saptamamis-
tir.(45) Sheridan, minenin asindirilmasiyla
olusturulan interradikdler alanlar kapatilirken
interdental dokularda bir miktar sikisma
olacagini ancak bu durumun dogal olarak
olusmus ufak bosluklarin kapatilmasindan bir
farkinin  bulunmadigini aciklamistir.  Aksine,
ufak interdental alanlardan c¢ok, genis inter-
dental alanlarin plak birikimine yatkin olmalari
nedeniyle patolojiye daha acik olduklarini ileri
stirmustdr.(3)

SONUC

interproksimal asindirma, yumusak ve sert
dokularin anatomisi ve fizyolojisi g6z oniinde
bulundurularak dikkatle yapildiginda ortodon-
tik tedavide genis uygulama alanlari bulunan
faydali bir islemdir.
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terdental gingival form and negligible
periodontal changes were reported.(8) Boese,
did not found any significant increase in poc-
ket depth, alveolar destruction and gingival
recession during 9 years of postretention
period.(45) Sheridan explained that interden-
tal tissues would be compressed during
closure of the interradicular spaces created
by enamel reduction but this situation was
not different than closure of naturally occur-
red minor spaces. To the contrary, he sugges-
ted that wide interdental spaces, rather than
narrow ones were prone to pathologies
because of their susceptibility to plaque ac-
cumulation.(3)

CONCLUSION

Interproximal reduction is a useful
procedure which has wide application areas
in orthodontics when applied with respect to
the anatomy and physiology of the hard and
soft tissues.
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