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GiRis

Ortodontik tedaviler bireye estetik ve
fonksiyonel acgidan yarar saglamakla birlikte,
tedavi sonucunda olusabilecek komplikas-
yonlarin bilinmesi ve 6nlem alinmasi son de-
rece onemlidir.

Sabit ortodontik apareyler genel olarak di-
stik dis ¢urtigi prevalansi gosteren yiizeyler-
de oral hijyenle ilgili zorluklar olusturmakta-
dir. Bunun sonucunda ortodontik braketlerin
cevresinde ve bantlarin altinda artmig bir kar-
yojenik yapi olusabilmektedir. Bazi klinik ca-
lismalar, sabit ortodontik apareylerle yapilan
tedavi sirasinda fasiyal ve lingual yiizeylerde
baslangic ciirtik lezyonlarinda artmis bir insi-
dans gostermiglerdir (1-3). Hem anterior hem
de posterior dislerin fasiyal ytizeylerinde lez-
yon olusumu ortodontik tedavinin estetik ol-
mayan bir yan etkisini gosterir.

Ogaard ve arkadaslari (4,5) ve Zachrisson
(6) sabit ortodontik tedavi esnasinda plak se-
viyesiyle ctrtik insidansi arasinda direkt bir
iliski oldugunu ve bu hastalardaki bu iliski-
nin, ortodontik tedavi gormemis olan birey-
lerdeki plak ve ¢urtk olusumu arasindaki ilis-
kiden farkli oldugunu belirtmislerdir.

Dis minesi icerigindeki mineraller cevre-
siyle bir denge halindedir ve tikdrtk, hidrok-
siapatit kristallerinin buytmesi icin gerekli
tim elementleri icermektedir. Normal kosul-
larda, devamli olarak dogal bir deminerali-
zasyon ve remineralizasyon meydana gel-
mektedir. Bunun en 6nemli 6rnegi bir dis stir-
dikten kisa bir stire sonra dis minesinin ol-
gunlasmasidir (7).

I. Beyaz Nokta Lezyonlarin (Baglangi¢ Cii-
riik Lezyonu) Olugumu:

Dis gurugu, dis sert dokularinin deminera-
lizasyon ve remineralizasyon olaylari arasin-
daki dengesizlikten ortaya c¢ikmaktadir. De-
mineralizasyona dental plaktaki bakterilerin
aciga cikardigr organik asitler sebep olur (4).
Bu demineralizasyonun ilk objektif bulgusu
beyaz nokta lezyondur. Beyaz nokta lezyonu
mine ¢urigunin onculd olarak kabul edil-
mektedir (8,61). Lezyon alani, cevresindeki
saglam mine dokusundan hafif derecede da-
ha yumusak yapidadir. Baslangi¢ curik lez-
yonlarinin beyaz goriinimi, minenin yize-
yel ve derin tabakalarindaki mineral kaybinin
sebep oldugu optik bir olgudan dolayidir. Kli-
nik olarak lezyon, hava ile kurutuldugunda
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INTRODUCTION

Despite the esthetic and functional bene-
fits of orthodontic treatments for the individu-
al it is important to have information about
the complications at the end of the treatments
and to prevent them.

Fixed orthodontic appliances introduce
difficulties with oral hygiene on surfaces ge-
nerally showing a low prevalence of dental
caries. Thus an increased cariogenic challen-
ge may be formed around orthodontic brac-
kets and underneath bands. Several clinical
studies have shown an increased incidence
of initial carious lesions on facial and lingual
surfaces during treatment with fixed ortho-
dontic appliances (1-3). Lesion development
on the facial surfaces on both anterior and
posterior teeth represents an unaesthetic side
effect of orthodontic treatment.

gaard et al. (4,5) and Zachrisson (6) sug-
gested that there is a direct relationship bet-
ween plaque levels and caries incidence du-
ring fixed orthodontic treatment, and that the
relationship between plaque and caries for-
mation in these patients is different than in
nonorthodontic individuals.

The mineral of the dental enamel is in
equilibrium with its environment and saliva
contains all the necessary elements for
hydroxyapatite crystal growth. In the normal
conditions there is natural demineralization
and remineralization continually taking pla-
ce. An excellent example of this is the matu-
ration of tooth enamel that occurs shortly af-
ter a tooth erupts (7).

I. Formation of White Spot Lesions (Initi-
al Caries Lesions):

Dental caries arise as a situation of unba-
lance between demineralization and remine-
ralization of dental hard tissues. Deminerali-
zation is caused by organic acids produced
by bacteria in the dental plaque (4). Initial
objective finding of this demineralization is
white spot lesion. The white spot lesion is
considered to be the precursor of enamel ca-
ries (8,61). The lesion area is slightly softer
than the surrounding sound enamel tissue.
The white appearance of initial carious lesi-
ons is due to an optical phenomenon caused
by mineral loss in the surface or subsurface
enamel. Clinically, this white appearance
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bu beyaz gortinim artmaktadir. Dis ytizeyi,
lezyon bu asamada iken, devamhligini koru-
maktadir, ancak kuvvetli sekilde sondalama
durumunda kavitasyon olusabilmektedir.
Lezyon ilerlediginde ise estetik, olumsuz
yonde etkilenmekte ve hasta sikayetleri art-
maktadir. (9).

Il. Ortodontik Tedavi Esnasinda Beyaz
Nokta Lezyonlarin Olusum Nedenleri:

1- Aparey dizayni

2- Bonding basarisizliklari

3- Tukuruk akisi ve icerigi

4- Mine hassasiyeti

5- Beslenme durumu

6- Oral hijyenin yetersizligi

7- Hastanin genetik yatkinhgi

8- Sabit ortodontik tedavi stresinin uzun-
lugu (9)

Bant ve braketlerin cevresindeki dental
plak miktari, yerlestirilmelerinden hemen
sonra, artmakta ve oral flora kompozisyonu
degismektedir, sonuc olarak oral hijyen birey
icin daha zor hale gelmektedir. (10-12).
Ozellikle gecmisinde dis ciirigii olan hasta-
larda, plak icerisinde streptococci mutans ve
lactobacilli sayisi oldukca fazladir(13). Yuk-
sek karyojenik 6zellikteki bu yapi cok kisa
stirede demineralizasyon olusturma potansi-
yeline sahiptir.

Elektron mikroskobik ¢alismalar, fokal de-
liklerin saglam mine ytizeyinde her zaman
bulunan dogal defektler oldugunu gostermis-
tir. Bu fokal delikler organik materyallerle do-
ludur ve bu noktalarin ¢uriik lezyonu olusu-
mu esnasinda asit penetrasyonunun basladigi
bolgeler oldugu belirtilmektedir (9).

Baslangi¢ crtik lezyonlari derin tabaka
mine lezyonlarindan ziyade yiizeyel mine
demineralizasyonudur.

Ogaard ve arkadaslari braketlerin gevre-
sinde ve bantlarin altinda gelisen plak iceri-
sindeki yiksek ve devaml olan karyojenik
yapinin sebep oldugu sabit ortodontik tedavi
ile iligskili mine demineralizasyonunun son
derece hizli bir stre¢ oldugunu gostermistir.
Gortlebilir beyaz nokta lezyonlar 4 hafta ice-
risinde olusabilir ki bu siire bir ortodontik te-
davi randevusundan digerine kadar olan pe-
riyot icindedir (4).

lll. Beyaz Nokta Lezyonlarin Tanisi:
Baslangi¢ donemlerinde lezyon klinik ola-
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increases when the lesion is dried by air. The
tooth surface, at this stage, is intact, but for-
ceful probing can cause cavitations. As the
lesion progresses, esthetics can become ad-
versely affected and patient’s complaints inc-
reases (9).

Il. The Reasons of White Spot Lesions De-
velopment During Orthodontic Treatment:

1- Design of appliance

2- Bonding failure

3- Salivary flow and composition

4- Enamel susceptibility

5- Dietary condition

6- Oral hygiene insufficiency

7- Genetic susceptibility of the patient

8- The extension of fixed orthodontic tre-
atment period (9)

The amount of dental plaque around
bands and brackets increases soon after pla-
cement, and the composition of the oral flora
changes; as a consequence, oral hygiene be-
comes more difficult for the patient (10-12).
In the dental plaque the amount of Strepto-
cocci Mutans and lactobacilli is so high, par-
ticularly in patients who had dental caries in
the past (13). High cariogenity characteristic
of this structure has the potential of demine-
ralization in a very shortly time.

Electron microscopic studies showed that
focal holes are natural defects always present
in sound enamel. These focal holes are filled
with organic material and it has been sugges-
ted that these spots appear to be the initial si-
tes of the acid penetration during caries lesi-
on formation (9).

Initial carious lesions are surface enamel
demineralization rather than subsurface ena-
mel lesion.

@gaard et al. showed that enamel demine-
ralization associated with fixed orthodontic
therapy is an extremely rapid process caused
by a high and continuous cariogenic challen-
ge in the plaque developed around brackets
and underneath bands. Visible white spot le-
sions may develop within 4 weeks-that is,
within the period of one orthodontic appoint-
ment to the next (4).

lll. Diagnosis of White Spot Lesions:
In the initial stages, lesion cannot be diag-
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rak teshis edilemeyebilir. Fakat klinisyen tara-
findan teshis edilemeden 6nemli derecede
mineral kaybi gerceklesebilmektedir (14). Bu
gozlem, bonding yapilmis olan disler goru-
niste her ne kadar normal mine seffafligina
sahip olsa da, tedavi edilen alanlarda fiziksel
olarak mineral kaybi oldugunu rapor eden Di-
edrich’in ¢alismasiyla desteklenmektedir (15).
Genel dis hekimliginde, diiz yiizey demi-
neralizasyonu icin geleneksel teshis yontemi
tamamen hava ile kurutulduktan sonra gorsel
incelemeden ibarettir. Her ne kadar klinikte,
bu basit ve hizli bir yaklasim olsa da demine-
ralizasyonun gelisiminin erken tanisi, 6l¢im
ve izlenmesi icin objektif ve giivenilir bir me-
tot degildir (16). Bu sinirlamalarin tistesinden
gelmek icin cesitli aygitlar 6nerilmistir. Bu
aygitlar temel olarak optik fenomene dayan-
maktadir; dijital gortintiileme fiber-optik tran-
siluminasyon, kantitatif lazer (mavi-yesil la-
zer 15181) yada 151k Ureten fltoresan ve kirmi-
z1 lazer 1sik treten flioresan (17-22).
Kirmizi-lazer isik flioresani; okluzal yiizey
ctrtik lezyonlarini saptamada ve o6l¢cmede
kullanilan bir metottur. Staudt ve arkadaslari
in vitro olarak, kirmizi lazer 1sik florasanini
(DIAGNOdent) braketler cevresindeki demi-
neralizasyonu 6lgmede incelemislerdir. Kir-
mizi lazer isik fltoresaniyla in vitro olarak,
ortodontik braketler cevresindeki deminerali-
zasyonun olctlebilecegini ancak klinik ¢alis-
malarin da gerekliligini bildirmislerdir. (16)
Kantitatif 1sik florasani da mine crtkleri-
nin saptanmasinda ve olc¢iilmesinde kullani-
lan optik bir metottur. Aljehani ve arkadasla-
ri in vitro olarak, kirmizi lazer 1sik florasani
(DIAGNOdent) ve kantitatif 1sik florasanini
sabit ortodontik apareyler cevresindeki beyaz
nokta lezyonlari 6lgmede karsilagtirmiglardir.
Her ne kadar DIAGNOdent ile karsilastirildi-
ginda kantitatif 1sik florasaninin in vitro ola-
rak, sabit ortodontik apareyler cevresindeki
baslangic mine lezyonlarinin 6lctlmesi ve
degerlendirilmesinde kullanigli bir metot ol-
dugu sonucuna varsalar da klinik uygulama-
larda bazi zorluklari bulunmaktadir. (49)
Bilgisayar destekli gortintii analiz sistemle-
rinin lezyon boyutu ve renginin dl¢tiilmesin-
de basit ve klinik olarak givenilir bir yakla-
sim oldugu gortlmektedir. Willmot ve Ben-
son ve arkadaslari klinik gortintiilerden beyaz
nokta lezyonlarin olcilmesinde bilgisayarli
gorunti analiz sistemlerinin kullanilmasini
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nosed clinically. But considerable mineral
loss can occur without being diagnosed by
the clinician (14). This observation is suppor-
ted by the work of Diedrich, who reported
that even though bonded teeth apparently
had a normal enamel translucency, there was
a physical lack of mineral in the treated are-
as (15).

In general dentistry, traditional diagnostic
method for smooth surface demineralization
consists of a visual inspection after thorough
air-drying. Although this is an easy and rapid
approach in the clinic, it is not an objective
and reproducible method for early detection,
quantification, and monitoring of the deve-
lopment of demineralization (16). In order to
overcome these limitations, several devices
have been introduced. These devices are ma-
inly based on optical phenomena: digital
imaging fiber-optic transillumination, quanti-
tative laser (blue-green laser light) or light in-
duced fluorescence and red laser light indu-
ced fluorescence (17-22).

Red laser-light induced fluorescence is a
method to detect and quantify occlusal surfa-
ce caries lesions. Staudt et al. evaluated red
laser-light induced fluorescence (DIAGNO-
dent) for measurements of demineralization
around brackets in vitro. They demonstrated
that demineralization around orthodontic
brackets can be measured by laser fluores-
cence in vitro, but clinical studies are neces-
sary. (16)

Also quantitative light induced fluorescen-
ce (QLF) is an optical method for detecting
and quantifying enamel caries. Aljehani et al.
compared DIAGNOdent and QLF for quanti-
fication of white spot lesions around the fixed
orthodontics appliances in vitro. Although
they concluded that, QLF may be a useful
method for the quantification and assessment
of incipient enamel lesions around fixed ort-
hodontic appliances in vitro, when compa-
red with DIAGNOdent, it may have difficul-
ties in clinical applications.(49)

Computer-assisted image analysis systems
seem to be simple and clinically relevant
approach for quantification of lesion size and
color. Willmot and Benson et al. reported
using computerized image analysis systems
to measure white lesions from clinical ima-
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rapor etmislerdir. Fakat bu teknik icin kame-
ra flasindan ¢ikan yansima demineralizas-
yonla karismakta, pozitif sonuclari daha az
glivenilir yapmaktadir. (50,51)

IV. Beyaz Nokta Lezyonlarin insidansi

Ortodontik tedavi sonrasi demineralize
beyaz nokta lezyonlarinin, hastalarin %2-96
sini etkiledigi bulunmustur. Prevalanstaki bu
buyuk varyasyon, dekalsifikasyonu degerlen-
dirmede ve puanlamada degisik arastiricilar
tarafindan kullanilan metotlarin farkliligindan
kaynaklaniyor olabilir (23-26).

Epidemiyolojik veriler, maksiller lateral
kesici ve mandibular birinci molarlar dislerin
beyaz nokta lezyonlarin en ytiksek sikliga sa-
hip oldugu sonucuna varma egilimindedir.
Mandibular ikinci premolarlar ve maksiller
kaninler de siklikla etkilenmektedirler.
(1,3,23,27,28). Maksiller lateral kesici disler,
siddetli beyaz nokta lezyon olusumuna en
duyarli dislerdir (29). Bu bulgunun en muhte-
mel sebebi, bu grup dislerin anatomik yapi-
sindan dolayi braketlerin gingival kenara da-
ha yakin konumlandiriimasidir. Boylece bra-
ketlerin gingival marjininde plak retansiyonu
artmakta ve plagin uzaklastiriimasi bu bolge-
lerde daha zor olmaktadir (3).

Segmental olarak analiz edildiginde, mak-
siller anterior segmentler (kanin ve keserler)
ve mandibular posterior segmentler (premo-
lar ve molarlar) en cok sikilikla etkilenen bol-
gelerdir.

Beyaz nokta lezyonlar sag ve sol bolgeler
olarak karsilastirildiginda sag dental arktaki
disler, sol dental arktaki dislerden daha fazla
etkilenmektedir. Bununla birlikte daha siddet-
li lezyonlar sol dental arkta bulunmaktadir.

Beyaz nokta lezyonlarin insidansi ve sid-
detiyle ortodontik tedavi siresi arasinda po-
zitif bir korelasyon vardir. Tiim orta ve siddet-
li derecedeki beyaz nokta lezyonlar 24 aydan
daha uzun stre sabit apareylere sahip disler-
de ortaya cikmaktadir (3).

Apareylerin ve yapistiricilarin uzaklastiril-
masi demineralizasyonun ilerlemesini tama-
men durdurmaktadir. Bu durum mikrobiyal
birikintilerin oral ¢evreden uzaklastiriimasina
baglanabilir (30,31).

Artun ve arkadaslari, ortodontik apareyler
uzaklastirildiktan sonra beyaz nokta lezyon-
larin gerilemesine birincil olarak, kismi ola-
rak ¢ozilmis mine ytzeyinin mekanik ola-
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ges. But for this technique reflections from
the camera flash may be confused with demi-
neralization, making positive results less reli-
able. (50,51)

IV. Incidence of White Spot Lesions

Postorthodontic demineralized white spot
lesions have been found to affect between
2% and 96% of patients. This large variation
in prevalence might, in part, be due to the
range of methods used by various investiga-
tors to assess and score decalcification (23-
26).

Epidemiological data tend to concur that
the maxillary lateral incisors and the mandi-
bular first molars have the highest frequenci-
es of white-spot lesions. The mandibular se-
cond premolars and the maxillary canines
are also commonly affected (1,3,23,27,28).
The maxillary lateral incisors are the teeth
most susceptible to severe white spot forma-
tion (29). The most likely reason for this ob-
servation is that the brackets are placed clo-
ser to the gingival margin because of the ana-
tomic shape of these tooth groups. Plaque re-
tention is thus increased and plaque removal
is more difficult to accomplish along the gin-
gival margin (3).

As analysis by segments, the maxillary an-
terior segments (canines and incisors) and the
mandibular posterior segments (premolars
and molars) are the most frequently affected
areas.

Comparison of white spot lesions by right
and left sides showed that teeth on the right
side are more affected then the teeth on the
left side of the dental arch. However, more
severe white spots are found on the left side.

There was a positive correlation between
both the incidence and severity of white
spots and the duration of the orthodontic tre-
atment. All moderate and severe white spots
occurred in teeth that had fixed appliances
for more than 24 months (3).

Removal of appliances and adhesive re-
sulted in complete arrest of further deminera-
lization. This was attributable to removal of
the microbial deposits from the oral environ-
ment (30,31).

Artun et al. suggested that the regression
of white spots after removal of the orthodon-
tic appliances may have been caused prima-
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rak uzaklasmasinin sebep oldugunu bildir-
mistir. Beyaz nokta lezyonlarinda klinik iyi-
lesmeye tamirden ziyade ylizey asinmasinin
sebep oldugu sonucuna varmislardir (32).

Gorelick ve arkadaslari beyaz nokta lez-
yonlari ile sabit lingual pekistirme apareyleri
arasinda hig bir iliski bulamamuislardir. Bu du-
rum, tukaragin tamponlama kapasitesi ve
akis oraninin asit ataklarina karsi koruyucu-
luk roltintin oldugunu gostermektedir(1).

V. Beyaz Nokta Lezyonlara Kargi Alinabi-
lecek Koruyucu Onlemler

Kicuk yizeyel mine demineralizasyon
alanlarinin remineralize olabildigini savunan
bircok kanit bulunmaktadir. Melrose ve arka-
daslar ortodontik tedaviden sonra gorilen
ylizeysel lezyonlarin derin lezyonlara gore
daha cabuk ve tamamen remineralize olma
egiliminde oldugunu bildirmistir (33). Bunun
yaninda, ortodontik tedavi siiresince onleyici
tedbirler izlenir ve korunursa beyaz nokta
lezyonlarin sayisinda azalma meydana gele-
bilmektedir (29,34,35).

Ortodontik tedavi sirasindaki en iyi yakla-
sim lezyonlarin olusumunu 6nlemektir. Flo-
rid uygulamalarinin, oral hijyen egitiminin ve
diyetsel kontroliin demineralizasyonu azalt-
mada en biytk etkiye sahip oldugu sonucu-
na varilmistir (36).

Sabit ortodontik tedavi sirasinda dekalsifi-
kasyonu arttirici ya da azaltici diger faktorler
sunlardir (37):

1- Suyun florid seviyesi

2- Bireyin ¢urik durumu

3- Bireyin genel sagligi

4- Dis firgalama teknigi

5- Bireyin yasi

6- Bireyin sosyoekonomik durumu

7- Ortodontik apareyleri yapistirmada kul-
lanilan materyaller

Florid tedavisi, mine c¢ozunurlalugiuni
azaltabilmekte, bakteriyel enzim sistemlerini
bloke ederek plak aktivitesini kontrol edebil-
mekte ve mine remineralizasyonuna yardim-
c1 olabilmektedir.

Ortodontik tedavi sirasinda florid uygula-
malarinin cesitli yontemleri bulunmaktadir.

1- Topikal florid uygulamalari: Herhangi

bir doz, siklik, stire ya da uygulama meto-
dunda dis macunu, agiz gargarasi, jel veya
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rily by the mechanical removal of the partly
dissolved surface enamel. They concluded
that surface wear rather than repair causes
the clinical improvement in arrested white
spot lesions (32).

Gorelick et al. found no relation between
white spot formation and lingual bonded re-
tainers. It would suggest that salivary buffe-
ring capacity, and flow rate have a role in
protection against acid attack (1).

V. Prevention of White Spot Lesions:

There is ample evidence to suggest that
such small areas of superficial enamel demi-
neralization may be remineralized. Melrose
et al. commented that the superficial lesions
seen after orthodontic treatment will tend to
remineralize more rapidly and completely
than deeper lesions (33). Furthermore, it has
been suggested that if preventive measures
are followed and maintained throughout the
course of orthodontic treatment, then the
number of white spot lesions may be reduced
(29,34,35).

The best approach during orthodontic tre-
atment is to prevent lesions occurring. It has
been concluded that fluoride preparations,
oral hygiene instruction and dietary control
have the greatest effect on reducing demine-
ralization (36).

Other factors that increase or decrease de-
calcification during fixed orthodontic treat-
ment are (37);

1- Level of water fluoridation

2- Caries status of subject

3- General health of subject

4- Tooth brushing technique

5- Age of subject

6- Socioeconomic status of subject

7- Material used to bond orthodontic app-
liances

Fluoride therapy can reduce enamel solu-
bility, control plaque activity through bloc-
king bacterial enzyme systems, and assist in
enamel remineralization.

There are several methods of delivering
fluoride during orthodontic treatment:

1- Topical fluoride applications: Topical

fluoride in the form of toothpaste, mouthrin-
se, gel and varnish at any dose, frequency,
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vernik seklinde ve: NaF (sodyum florid),
SMFP (sodyum monoflorofosfat), SnF (stannos
florid), APF (asitli fosfat florid) ve amine F (amin
florid) iceren topikal florid uygulamalari.

2- Tedavi esnasinda florid icerikli mater-
yallerden salinan florid: Florid salabilen
kompozit rezin bonding materyalleri, cam
iyonomer simanlar, kompomerler, bonding
ya da bantlama icin kullanilan rezin modifiye
cam iyonomer simanlar ve florid salabilen
elastomerik ligattrler

1- Topikal florid uygulamalan

Dis macunlari, jeller, agiz gargaralari ya
da florid vernikleri formundaki topikal florid-
ler sabit ortodontik tedavi esnasindaki dekal-
sifikasyonu azaltabilmekte veya durdurabil-
mektedir. Ancak yayinlanmis olan verilerin
farkhligi klinisyen icin, topikal florid prepa-
rasyonlarinin hangi arag¢ ya da kombinasyon-
larinin en etkili oldugunu tanimlamasini zor-
lastirmaktadir.

Lagerweij ve arkadaslari ve Lee Linton k-
¢tk lezyonlarin disik florid preparatlariyla
remineralize olabilecegini belirtmislerdir. Bu
calismada 60 pm den daha kiigtik lezyonla-
rin bu preparatlar kullanarak remineralize
olabilecegi gosterilmistir (38,39).

Beyaz nokta lezyonlarin énlenmesi, orta-
ya ciktiklari zaman tedavi edilmesinden daha
iyidir. Bunun icin arastirmalar ve ortodontik
tedavi asil olarak beyaz nokta lezyonlarin 6n-
lenmesine odaklanmuistir.

Willmott calismasinda, dustik florid icerik-
li agiz gargarasi (<50 ppm) kullanan hastalar-
da kullanmayan kontrol hastalarina gore or-
todontik tedavi sonrasi beyaz nokta lezyon-
larda boyutsal olarak azalmada kayda deger
bir farklilik olmadigini bulmustur. Bu calis-
mada ttiim lezyonlar zamanla boyutsal olarak
azalmiglardir (40). Dogal mine remineralizas-
yonu ve dis asinmasi bu durumun en muhte-
melen sebebi olarak gortilmektedir.

(gaard ve arkadaglari %0.2 oraninda not-
ral sodyum floridli agiz gargarasinin gtinltik
olarak kullanilmasinin beyaz nokta lezyonlari-
nin gelisimini 6nemli derecede geciktirdigini
gOstermistir. Bu nedenle agiz gargarasi halinde
florid tatbiki ulasilmasi zayif olan ortodontik
bandlarin alt kisimlarinda bile belirgin sekilde
curtik onleyici etki gosterebilmektedir (5).

O'Reilly ve Featherstone un calismasi or-
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duration or method of administration, and to-
pical fluoride applications involving: NaF
(sodium fluoride), SMFP (sodium monoflu-
orophosphate), SnF (stannous fluoride), APF
(acidulated phosphate fluoride) and amine F
(amine fluoride).

2- Materials containing fluoride that is re-
leased during treatment: fluoride-releasing
composite resin bonding materials, glass io-
nomer cements, compomers and resin-modi-
fied glass ionomer cements for bonding or
banding, fluoride-releasing elastomeric liga-
tures.

1- Topical fluoride applications

Topical fluoride in the form of toothpastes,
gels, rinses, and fluoride varnishes might re-
duce or eliminate decalcification during fi-
xed orthodontic treatment. But the diversity
of published data makes it difficult for the cli-
nician to determine which vehicle or combi-
nation of topical fluoride preparations is most
effective.

Lagerweij et al. and Lee Linton suggested
that the remineralization of small lesions with
low fluoride preparations. In this study, they
have shown that lesion smaller then 60 pm
deep can be remineralized using these prepa-
rations (38-39).

Prevention of white spot lesions is better
than repairing lesions once they exist. There-
fore, researches and orthodontic treatment
have focused mainly on prevention of white
spot lesions.

Willmot has found that there was no signi-
ficant difference in the size reduction of post-
orthodontic white lesions when using a low
fluoride mouthrinse (<50 ppm) compared
with a no fluoride mouthrinse used as a cont-
rol in his study. In this study all lesions redu-
ced in size with time (40). Natural enamel re-
mineralization and tooth wear seem the most
likely cause.

@gaard et al. showed that daily mouth
rinsing with a neutral 0.2% sodium fluoride
solution retarded lesion development signifi-
cantly. Thus fluoride applied as a mouth rin-
se has a marked cariostatic effect even on the
poorly accessible locations underneath ort-
hodontic bands (5).

O’Reilly and Featherstone’s study provides
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todonti hastalarinda giinlik olarak florid ice-
rikli dis macunu ve florid icerikli agiz garga-
rasini (%0.05 sodyum florid) kombine olarak
kullaniminin riskli dis ylizeylerinde deminera-
lizasyonu inhibe ederek yada remineralizas-
yonu arttirarak komple bir koruma sagladigi-
na dair glclt kanitlar ortaya ¢ikarmistir. (14).

Geiger ve arkadaglari zayif oral hijyen
gosteren fakat florid icerikli agiz gargaralarini
kullanmada uyum gosteren hastalarda beyaz
nokta lezyonlarin insidansinda bir azalma ol-
dugunu bulmustur. Bu durum floridin etki
mekanizmasiyla aciklanabilir. Her ne kadar
floridin mine c¢ozinarlaligind azaltigr ve
remineralizasyonda rolii oldugu bilinse de
plak kompozisyonu, biytimesi ve metaboliz-
masini da etkiledigi gosterilmistir. Florid,
plakta tuktrikten daha yiksek konsantras-
yonda birikir. Bu nedenle remineralizasyona
yardimci olmaya mdsaittir (35).

Dis macunlari ve agiz gargaralarinin kom-
bine edilmesi seklindeki florid uygulamalari-
nin ortodonti hastalarinda beyaz nokta lez-
yonlari azalttigl ya da onledigi gosterilmistir
(14). Ne yazik ki gtnluk floridli agiz gargara-
st kullanarak crtk riskini azaltmak istenen
hastalarda %13 uyum orani elde edilmistir
(35). Ofis ici topikal florid tedavileri de uyum
ihtiyacini azaltmada onerilmistir (34,41,42).

2- Tedavi esnasinda salinan florid igerikli
materyaller:

Hasta kooperasyonu ve ofis topikal florid
tedavilerinin dezavantajlarindan kaginmak
icin braketlerin cevresindeki curtkleri 6nle-
meye yada azaltmaya yardimci olmak ama-
ciyla wreticiler, floridi ortodontik yapistiric
simanlarla birlestirmislerdir.

Gorton ve arkadaslari ortodontik braketle-
rin yapistirilmasinda florid salabilen cam iyo-
nomer simanlarin kullanilmasinin in vivo
olarak ctirik olusumunu basarili bir sekilde
engelledigini gostermistir. Bu calisma, ayrica,
simandan salinan floridin tim agzi etkileme-
si icin yeterli olmadigini belirtmektedir. Cu-
rik onleyici etki braketlerin cevresindeki
alanda lokalize olmustur ve 4 hafta sonrasin-
da da istatistiksel olarak kayda degerdir (43).

Sonis ve arkadaslari ortodontik braketle-
rin yapistirilmasi icin kullanilan florid icerikli
ve florid icerikli olmayan kompozitleri karsi-
lastirmiglaridir. iki materyal arasinda beyaz
nokta lezyonlarin sayisinda 6nemli farklilik

o
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strong evidence that the combination of daily
brushing with a fluoridated dentifrice, coup-
led with daily rinsing with a fluoride (0.05%
sodium fluoride) mouthrinse, will provide
complete protection, for the orthodontic pati-
ent by inhibiting demineralization, or by pro-
moting remineralization, of tooth surface at
risk (14).

Geiger et al. found that in those patients
who complied with the rinse regimen but de-
monstrated poor oral hygiene did manifest a
significant reduction in the incidence of whi-
te spots. This may be explained by the mec-
hanism of action of fluoride. Although fluori-
de is known to reduce solubility of enamel
and play a role in remineralization, it has al-
so been shown to influence plaque composi-
tion, growth, and metabolism. Fluoride accu-
mulates in plaque in much higher concentra-
tion than in saliva. It is therefore available to
assist in remineralization (35).

Fluoride regimens such as combining a
dentifrice and a mouth rinse have been
shown to reduce or prevent white spot lesi-
ons in orthodontic patients (14). Unfortuna-
tely, a compliance rate of 13% was obtained
from patients asked to decrease their caries
risk with a daily fluoride mouth rinse (35). In-
office topical fluoride treatments have also
been suggested to minimize the need for
compliance (34,41,42).

2- Materials containing fluoride that is re-
leased during treatment:

To avoid the disadvantages of patient
compliance and office topical fluoride treat-
ments, manufacturers have incorporated flu-
oride into orthodontic bonding cement to
help prevent or reduce decay around the
brackets.

Gorton et al. showed that using fluoride-
releasing glass ionomer cement for bonding
orthodontic brackets successfully inhibited
caries in vivo. This study also suggests that
the fluoride released from the cement was
not enough to affect the whole mouth. The
cariostatic effects were localized to the area
around the brackets and were statistically sig-
nificant after 4 weeks (43).

Sonis et al. compared a fluoridated com-
posite with a non-fluoridated composite
using for bonding orthodontic brackets. They
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olmadigi sonucuna varmiglardir (44).

Banks ve arkadaslari ortodontik tedavi sii-
resince florid icerikli olan ve florid icerikli ol-
mayan elastomerik ligattrleri karsilastirmig-
lardir. Arastiricilar, iki grup arasinda beyaz
nokta lezyonlarin sayisi agisindan istatistiksel
olarak kayda deger bir farklilik olmadigini
gostermislerdir (45) .

Birgok floridli materyal baslangicta buytk
miktarlarda florid salmakta fakat bu seviye
hizla dismekte ve tim ortodontik tedavi si-
resince c¢urikten korumaya yeterli olamaya-
bilmektedir (46).

Antimkrobial rezin ve adezivlerin kullanimu:

Kompozit rezinler diger restoratif mater-
yallerden daha fazla bakteri ve plak biriktir-
me egilimindedirler. Kompozit rezinin higbir
komponenti bakteriostatik aktiviteye sahip
degildir, fakat mikroorganizmalar tarafindan
yenilirler ya da metabolize edilirler. Bu da or-
todontik adezivlerin mikrobiyal ataga egimli
oldugunu belirtir. Adezive antimikrobiyal
ajanlarin eklenmesi adezivi mikrobiyal ataga
karsi direngli yapar. Bazi arastiricilar tarafin-
dan, klorhexidin ve triklosanla birlestirerek
restoratif materyallerin tizerinde plak biriki-
mini 6nleme girisimleri yapilmustir.

Sehgal ve arkadaslari, antimikrobiyal
ajanlar (benzalkonium klorid, klorhexidin,
triklosan) eklenerek modifiye edilen ortodon-
tik kompozit resinlerin antimikrobiyal ve fi-
ziksel ozelliklerini arastirmislaridir. Ortodon-
tik kompozit rezinlere benzalkonium klorid
eklenmesinin rezinin antimikrobiyal 6zellik-
lerini gelistirdigi sonucunu c¢ikarmiglardir.
Bununla birlikte klorhexidin ve triklosan bak-
teriyel biylimede hicbir inhibisyon gosterme-
mislerdir. (52)

Floridleme, klorhexidin gibi antibakteriyel
maddelerin vernik ya da agiz gargarasi sek-
linde kullanimiyla gticlendirilebilir. Klorhexi-
din, streptokokus mutans ve dis curiklerine
karsi, rapor edilmis, en kuvvetli antimikrobi-
yal ajandir. Klorhexidin plakta asit Gretimini
inhibe eder. Klorhexidin ve floridle guinliik
agiz calkalamanin, sadece floridle calkala-
maya gore mineral kaybini azaltmada daha
etkili oldugu gosterilmistir. Yuksek ve dustik
konsantrasyonlarinin plakta ve tikirikteki
streptokokus mutans sayisini azalttigi rapor
edilmistir. Streptokokus mutans sitipresyonu
icin tavsiye edilen optimal klorhexidin vernik
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concluded that there was no significant diffe-
rence in the number of white spot lesions bet-
ween the two materials (44).

Banks et al. compared fluoridated and
non-fluoridated elastomeric ligatures throug-
hout orthodontic treatment. They showed
that there were no statistically significant dif-
ferences in the number of white spot lesions
between the two groups (45).

Many fluoridated materials release large
amounts of fluoride initially, but the level
drops rapidly and might not be sufficient to
prevent decay over the whole course of ort-
hodontic treatment (46).

Using antimicrobial resins and adhesives:

Resin composites tend to accumulate mo-
re bacteria or plaque than other restorative
materials. No components of the composite
resin have bacteriostatic activity, but they are
metabolized or eaten away by microorga-
nisms. This indicates that orthodontic adhesi-
ves are prone to microbial attack. The additi-
on of antimicrobial agents to the adhesive
makes it resistant to microbial attack. At-
tempts were made by several researchers to
prevent plaque accumulation on the surfaces
of restorative materials by the incorporation
of chlorhexidine and triclosan.

Sehgal et al. investigate the antimicrobial
and physical properties of orthodontic com-
posite resin modified by the addition of anti-
microbial agents (benzalkonium chloride,
chlorhexidine, and triclosan). They conclu-
ded that addition of benzalkonium chloride
to the orthodontic composite resin enhanced
its antimicrobial properties. However chlor-
hexidine and triclosan did not show any inhi-
bition of bacterial growth. (52)

Fluoridation can be enhanced through the
use of antibacterial substances such as chlor-
hexidine in varnishes or mouthwash. Clorhe-
xidine is the most potent reported antimicro-
bial agent against mutans streptococci (ms)
and dental caries. Chlorhexidine inhibits acid
production in plaque. It was demonstrated
that daily mouth rinsing with chlorhexidine
and fluoride was more efficient in the reduc-
tion of mineral loss than was rinsing with flu-
oride alone. High and low concentrations ha-
ve been reported to reduce the number of
streptococcus mutans in plaque and saliva.
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konsantrasyonu, % 36 klorhexidin icermekte-
dir. (53-56)

Mikrosizint1 ve beyaz nokta lezyonlar:

Her ne kadar braketler cevresindeki alan
kritikse de, braketlerin altindaki alan da dik-
kat gerektirmektedir. Braketlerin cevresindeki
mikrosizintinin sebep oldugu dekalsifikasyo-
nun artan bir risk oldugunu ilk kez belirten
James ve arkadaslar olmustur. (57) Adeziv
materyalin polimerizasyon buziilmesi adeziv
materyalle mine yiizeyi arasinda bosluklarin
olugsmasina neden olabilmekte ve bu da mik-
rosizintiya sebep olmaktadir. Bu durum sabit
ortodontik apareyler altinda beyaz nokta lez-
yonlarin olusmasini kolaylastirir. Arikan ve
arkadasglari seramik ve metal braketler altin-
daki mikrosizintiyi test etmisleridir. Isik yayan
diyot (LED) ile uygulanan seramik braketlerin
en dustik mikrosizinti skorlari gosteren en iyi
kombinasyon oldugu sonucuna varmiglaridir.
(58-60)

Bazi durumlarda dis yapisini tehlikeye sok-
madan, kozmetigi iyilestirecek tedavinin ya-
pilmasi gerekir. Bu iki kriteri karsilayan teknik
mikroabrazyondur. Croll ve Cavanaugh tara-
findan ilk kez 1986 da tanimlanan bu konser-
vatif teknikte demineralize mine yiizeyine
pomza ve % 18 lik hidroklorik asit, tekrarla-
nan uygulamalarla tatbik edilmektedir. (47).

Murphy ve arkadaslari ortodontik tedavi
sonrasi siddetli demineralize beyaz nokta
lezyonlarin kozmetik tedavisi icin hidroklorik
asit ve pomza mikroabrazyon tekniginin et-
kin oldugunu gostermistir. Estetikteki iyilesme
primer olarak, renk degisikligine ugramis
olan minenin fiziksel olarak uzaklastiriimasi
sonucu olusmaktadir (48).

SONUCLAR

Ortodontik tedavi sirasindaki mine demine-
ralizasyonu klinik 6neme sahip bir problemdir.

Mine ¢oziinmesi ortodontik apareyler cev-
resinde cok hizli sekilde gerceklesmektedir.
Bu durum, braketlerin gevresindeki ve band-
larin altindaki bolgelerden plak uzaklastiril-
masi zor oldugundan, ytiksek karyojenik ya-
pinin hakim olmasindan kaynaklanmaktadir.

Floridli agiz gargaralari ve duzenli olarak
kullanilan floridli dis macunlart ortodontik
apareyler cevresinde lezyon olusumunu en-
gelleyebilmektedir.

Beyaz nokta olusumunun insidansi ve sid-
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The optimal chlorhexidine varnish concent-
ration suggested for suppression of ms amo-
unted to 36% chlorhexidine. (53-56)

Microleakage and white spot lesions:

Although the area around the brackets is
critical, the area under the brackets also ne-
eds attention. James et al. were the first to po-
int out increased risk of decalcification ca-
used by microleakage around the brackets
(57). The polymerization shrinkage of the ad-
hesive material may cause gaps between the
adhesive material and enamel surface and le-
ad to microleakage. This situation facilitates
the formation of white spot lesions under the
fixed orthodontic appliances. Arikan et al.
tested the microleakage under the ceramic
and metal brackets. They concluded that ce-
ramic brackets cured with light-emitting di-
ode (LED) units were the best combination,
demonstrating the lowest microleakage sco-
res. (58-60)

It is sometimes necessary to provide treat-
ment that will improve cosmetics without
compromising tooth structure. One techni-
que that satisfies these two criteria is micro-
abrasion. This conservative technique, first
described in 1986 by Croll and Cavanaugh,
involves repeated applications of a pumice
and 18% hydrochloric acid slurry to the de-
mineralized tooth surface (47).

Murphy et al. showed that hydrochloric
acid and pumice microabrasion technique is
effective for the cosmetic treatment of severe
postorthodontic demineralized white lesions.
Improvement in esthetics primarily results
from the physical removal of the discolored
enamel (48).

CONCLUSIONS

Enamel demineralization during ortho-
dontic therapy is a problem of clinical impor-
tance.

Enamel dissolution occurs rapidly around
orthodontic appliances. This is due to a high
cariogenic challenge prevailing around brac-
kets and under bands, since plaque removal
is difficult in these areas.

Fluoride mouth rinsing and regular use of
fluoride toothpastes may inhibit development
of lesions around orthodontic appliances.

The incidence and severity of white spot
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deti dislerin braketli oldugu sureyle iliskilidir.
Bu durum koruyucu amacla floridli agiz gar-
garalari ve dis macunlarinin tedavi siiresince
devamli olarak kullanilmasi gerektigini oner-
mektedir.

Cesitli florid preparatlari ve degisik format-

larinin (agiz gargaralari, jeller, ytiksek potan-
siyelli jeller, vernikler) sabit apareylerle orto-
dontik tedavi yapilan hastalarda dekalsifikas-
yon insidansinin azaldigi gosterilmistir, fakat
hicbirinin digerlerinden daha dstiin oldugu
kanitlanmamustir.

0.05 % lik sodyum floridli agiz gargarasi-

nin ginlik kullaniminin ortodonti hastalari
icin en iyi uygulama olduguna dair kanitlar
bulunmaktadir.

—p—

formation are releated to the length of time
teeth are bracketed. This suggests the need
for a preventive fluoride rinses and toothpas-
tes used continuously during treatment.

Several fluoride preparations and various
formats (mouth rinses, gels, high potency
gels, and varnishes) have been shown to re-
duce the incidence of decalcification in pati-
ents undergoing orthodontic treatment with
fixed appliances, but none were confirmed to
be superior.

There is some evidence that daily rinsing
with a 0.05% sodium fluoride mouthrinse is
the best practice for orthodontic patients.
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