
Türk Ortodonti Dergisi 2009;22:102-109
102

YYrrdd..DDooçç..DDrr..  SSaabbrrii  ‹‹llhhaann
RRAAMMOO⁄⁄LLUU**
DDooçç..DDrr..  SS››dddd››kk  MMAALLKKOOÇÇ****
PPrrooff..DDrr..  ZZaaffeerr  SSAARRII****
PPrrooff..DDrr..  AAbbdduullkkaaddiirr
fifiEENNGGÜÜNN******

YYaazz››flflmmaa  aaddrreessii::
CCoorrrreessppoonnddiinngg  AAuutthhoorr::
Dr. Sabri ‹lhan Ramo¤lu, 
Erciyes Üniversitesi, Difl
Hekimli¤i Fakültesi, 
Ortodonti A.D. Melikgazi,
Kampüs Kayseri, 38039 Türkiye
E-mail:
ilhanramoglu@yahoo.com
Faks: +903524380657
Telefon: +903524374937

*Erciyes Üniv., Diflhek. Fak.
Ortodonti A.D., Kayseri,
**Selçuk Üniv. Diflhek. Fak.
Ortodonti A.D., Konya,
***Selçuk Üniv. Diflhek. Fak.
Konservatif Difl Hekimli¤i
A.D., Konya, Türkiye

ÖÖZZEETT

Bu çal›flman›n amac› ksilitol içeren
tabletlerin yapay çürük lezyonlar›n›n re-
mineralizasyonu üzerine etkisinin in situ
olarak de¤erlendirilmesidir.Çift tarafl› üst
birinci premolar difl çekimi yap›larak sa-
bit tedavi uygulanan 11 hasta (yafllar› 12
ile 15 aras›nda) çal›flmaya dahil edilmifl-
tir. Tüm bireyler mine bloklar›n›n (4X4X3
mm) yerlefltirilmesi için U bölgesine akri-
lik rezin ilave edilmifl transpalatal ark
kullanm›flt›r. Her hastan›n kendi çekilmifl
diflinden kontrol ve deney gruplar› için 3
adet mine blo¤u elde edilmifltir. Yapay
çürük lezyonlar› düflük pH’l› solüsyonla
haz›rlanm›flt›r. Bu çal›flma 14 günlük 2
basamaktan oluflmaktad›r: tablet kullan›l-
madan ve ksilitol tablet kullan›larak (ye-
meklerden sonra, günde 5 defa). Her ba-
samaktan sonra, mine yüzey mikrosertlik
deneyi Vickers Sertlik Test Cihaz› ile ya-
p›lm›flt›r. Mine üzerine yüklemeler 300 gr
ile 15 sn süreyle yap›lm›flt›r. ‹statistiksel
analiz için Friedman testi kullan›lm›flt›r.

Kontrol, tablet kullanmayan ve ksilitol
gruplar› için mikrosertlik de¤erleri s›ra-
s›yla 197,5(±127,3), 185,2(±106,7),
193,2(±103,4) kgf/mm2 dir. Mikrosertlik
de¤erleri, kontrol ve deney gruplar›n›n
remineralizasyon miktarlar› aras›nda ista-
tistiksel olarak anlaml› fark olmad›¤›n›
göstermifltir (p>0,05).

Sonuçlar ksilitol tabletlerin in situ ola-
rak yapay çürük lezyonlar›n reminerali-
zasyonu üzerine etkisinin olmad›¤›n›
ama en az›ndan non-karyojenik oldu¤u-
nu göstermifltir. (Türk Ortodonti Dergisi
2009;22:102-109)

AAnnaahhttaarr  KKeelliimmeelleerr::  Beyaz lezyon, Ya-
pay çürük lezyonu, Remineralizasyon,
Ksilitol tablet.

SSUUMMMMAARRYY

The purpose of this study was to eva-
luate the effect of lozenges containing
xylitol on in situ remineralization of arti-
ficial carious lesions. Eleven patients
(aged between 12 and 15 years old) trea-
ted by fixed orthodontic therapy with bi-
lateral maxillary first premolar extracti-
ons were included into this study. Each
subject wore a modified transpalatal
arch that was prepared by adding an acr-
ylic resin to the U region for positioning
of the enamel blocks (4X4X3 mm) on it.
Three enamel blocks were prepared
from the extracted tooth of each patient
for both control and experimental gro-
ups. Artificial caries lesions were prepa-
red by a low pH solution. This was a two
stages study of 14 day periods: no-lozen-
ge and xylitol lozenge (5 times/day, after
meals). After each stage, the surface ena-
mel microhardness testing was perfor-
med using a Vickers Hardness Tester.
Three penetrations were made with a lo-
ad of 300 g for 15 seconds into the ena-
mel. Friedman’s test was used for statisti-
cal analyses. 

The microhardness values were
197.5±127.3, 185.2±106.7, 193.2±
103.4 kgf/mm2 for control, no-lozenge
and xylitol groups, respectively. Micro-
hardness results demonstrated that there
were no statistically significant differen-
ces between amount of remineralization
in the control and experimental groups.

The results showed that xylitol lozen-
ge was not effective on in situ reminera-
lization of artificial carious lesions but at
least non-cariogenic. (Turkish J Orthod
2009;22:102-109)

KKeeyy  WWoorrddss: White spot lesion, Artifici-
al carious lesion, Remineralization, Xyli-
tol lozenge.
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GG‹‹RR‹‹fifi
Ortodontik tedaviden sonra, yetersiz oral

hijyene sahip hastlarda sabit ortodontik apa-
reylerin etraf›nda mine demineralizasyonuna
ba¤l› olarak estetik problemler oluflabilir (1).
A¤›zda sabit ortodontik apareylerin bulun-
mas› plak birikimini artt›rmakta (2) ve pla¤›n
mekanik olarak uzaklaflt›r›lmas›n› komplike
hale getirmekte (3) dolay›s›yla mine demine-
ralizasyonlar› oluflabilmektedir (4,5). Orto-
dontistler uzun zamand›r braket çevresinde
ve bantlar›n alt›nda oluflan mine dekalsifi-
kasyonlar›yla ilgilenmektedir (6). Øgaard (7)
ortodontik tedavi gören hastalarda tedavi
görmeyenlere oranla daha fazla beyaz nokta
lezyonlar› bulundu¤unu bildirmifltir. Gore-
lick ve ark. (5) bulgular›na göre ise, %3,6
kontrol difllerinde beyaz nokta lezyonu görü-
lürken, ortodontik tedavi görenlerde bu ora-
n›n %10 oldu¤unu ve hastalar›n %50’sinde
beyaz nokta lezyonlar›nda art›fl oldu¤unu ra-
por etmifltir.

Tedavi öncesi oral hijyen e¤itimi ve al›flt›r-
mas›na ra¤men ortodontik apareylerin yerlefl-
tirilmesinden sonra, plak ve çürük indükleyi-
ci Streptococcus Mutans (S.Mutans) ve lakto-
basillerin tükürük seviyelerinde art›fl gösteril-
mifltir (8). S. Mutans, difl çürüklerinin temel
etiyolojik ajanlar›ndand›r (6,9). S.Mutans’la-
r›n karyojenik etkileri, suda çözünmeyen glu-
kanlar›n sentezi, laktik asit yap›m›, düflük pH
da yaflayabilmeleri, hücreler aras› polisakka-
rid sentezi ve dextra-hydrolyzing enzim yap›-
m›n› içermektedir. Yerleflik S.Mutans’›n oral
kaviteden eliminasyonu için, S.Mutans trans-
misyonunun engellenmesi, diflerin asit rezis-
tans›n›n artt›r›lmas› ve diyette karbonhidrat
kompozisyonun kontrolü gereklidir (9). Kritik
pH seviyesi 5,5’den daha düflük plak pH’s›na
ba¤l› olarak flekerli yiyecek ve içeceklerin tü-
ketimi daha zararl›d›r. (6).

Baz› fleker alkolleri, yiyeceklerde fleker
yerine kullan›lmaktad›r. Düflük fermente
olan veya hiç fermente olmayan tatland›r›c›-
lar›n fermente olan flekerler yerine kullan›l-
mas› difl çürüklerinden korunmada pratik bir
yol olarak kabul edilmektedir (10). Ksilitol
befl karbonlu do¤al fleker alkolüdür ve bafla-
r›l› difl çürük koruyucu do¤al karbonhidrat
tatland›r›c›s›d›r (11,12). Ksilitolün karyojenik
olmamas› gerçe¤i, ksilitolün difl pla¤› ve saf
kültür mikroorganizmalar› taraf›ndan asitlere
dönüfltürülmesine dayanmaktad›r (12). Ön-

IINNTTRROODDUUCCTTIIOONN
Aesthetic problems may occur after ortho-

dontic treatment due to demineraliztion of
enamel around the fixed orthodontic appli-
ances in the patients with inadequate oral
hygiene (1). Undoubtedly the presences of fi-
xed appliances in the mouth predisposes to
plaque accummulation (2) and complicates
the mecanical removal of plaque (3) that may
cause enamel demineralization (4,5). Decal-
cification of the enamel around the brackets
and under the bands has long been a concern
of orthodontists (6). Øgaard (7) reported that
people treated orthodontically treated pati-
ents have significantly more white spot lesi-
ons than untreated subjects. According to the
findings of Gorelick et al. (5) that 3.6 per cent
of control teeth had white spots, 10 per cent
after orthodontic treatment and that 50 per
cent of the patients experienced an increase
in white spot lesions.

After insertion of orthodontic appliances,
plaque and saliva levels of caries-inducing
Streptococcus Mutans (S.Mutans) and lacto-
bacilli also increase despite pre-treatment
oral hygiene education and training (8). S.
Mutans are the principal aetiological agents
of dental caries (6,9). Cariogenic features of
S.Mutans include synthesis of water-insolub-
le glucans, production of lactic acids, ability
to survive at a low pH, intercellular polysacc-
haride synthesis and the production of a dex-
tran-hydrolyzing enzyme. Eliminating estab-
lished S.Mutans from the oral cavity, interfe-
ring with transmission of S.Mutans, increa-
sing the acid-resistance of the teeth and con-
trol of the carbohydrate composition of the
diet (9). Consumption of sugary foods or
drinks has frequently been shown to be more
damaging due to low plaque pH below the
critical level of 5.5 (6).

A variety of sugar-alcohols has been used
as sugar substitutes in foods. It is considered
to be a practical way in prevention of dental
caries by replacement of fermentable sugars
with non- or low-fermentable sweeteners
(10). Xylitol is a five-carbon natural sugar al-
cohol, and a successful dental caries–preven-
tive natural carbohydrate sweetener (11,12).
The non-cariogenity of xylitol is based on the
fact that xylitol is not metabolized into acids
either in dental plaque or in a pure culture of
microorganisms (12). It has been shown in a
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ceki bir çal›flmada (13) ksilitol tabletin 14
gün kullan›lmas› takiben ortalama plak
pH’s›n›n 4,81’den 5,09’a yükseldi¤i ve plak
pH’s›n›n istirahat de¤erlerine daha h›zl› dön-
dü¤ü gösterilmifltir. Bu, daha yüksek plak
pH’s›, minenin kritik pH alt›nda daha az et-
kilenmesine ve daha düflük çürük oluflma ris-
ki anlam›na gelir. Dolay›s›yla sabit ortodon-
tik tedavi gören hastalarda sukrozlu ürünle-
rin tüketiminden sonra rutin ksilitol tabletle-
rin tavsiye edilebilece¤i sonucuna var›lm›flt›r
(13). Bununla birlikte, ksilitolün difllerinde
demineralize mine bölgeleri olan hastalarda
mine remineralizasyonuna olumlu etkisi
olup olmad›¤› hala aç›k de¤ildir.

Önceki çal›flmalarda (4,14,15) deminera-
lizasyon miktar›, mikrosertlik testi ile tespit
edilen mine yüzey sertli¤inde oluflan de¤i-
fliklikler yar›m›yla de¤erlendirilmifltir. Bu ça-
l›flman›n amac› mikro sertlik testi kullan›la-
rak ksilitol içeren tabletlerin yapay çürük
lezyonlar›n›n in situ remineralizasyonuna et-
kisini de¤erlendirmekti.

BB‹‹RREEYYLLEERR  vvee  MMEETTOOTT
Sabit ortodontik tedavi görecek 11 hasta

(yafllar› 12 ile 15 aras›nda) bilgilendirme ve
onay formu imzalat›ld›ktan sonra çal›flmaya
dâhil edilmifltir. Restorasyon ihtiyac› olan
hastalar tedavi edilmifl ve fissürler, fissür ör-
tücülerle kapat›lm›flt›r. Supragingival deter-
traj ve cilalama gibi periodontal yaklafl›mlar
uygulanm›flt›r. Hastalar›n aktif difl çürü¤ü ve-
ya ciddi periodontal problemi bulunmamak-
tad›r. Hastalar sa¤l›kl›yd› ve normal tükürük

ak›fl›na sahipti. Braketler florid içermeyen bir
ortodontik rezinle (Transbond XT-3M Unitek,
Monrovia, California, USA) yap›flt›r›ld› ve ar-
d›ndan ark telleri ba¤land›.

Hastalar üst birinci premolar difl çekimi
ile tedavi edildi ve hepsinde maksimum an-
kraj ihtiyac› oldu¤undan dolay› transpalatal
ark (TPA) kullan›ld›. Her hasta U bölgesine

previous study (13)  that following 14 days
usage of xylitol lozenges the mean plaque pH
increased from 4.81 to 5.09, and the plaque
pH returned to resting value quickly. This
means that the higher the plaque pH, the less
time that enamel is affected below the critical
pH and the lower risk of carries formation.
Therefore, it was concluded that the use of a
xylitol lozenge after sucrose challenge can be
an advisable routine for patients undergoing
fixed orthodontic appliance treatment (13).
However, it is still unclear whether xylitol has
a beneficial effect on the remineralization of
enamel in patients with demineralized ena-
mel regions on their teeth.

In previous studies (4,14,15) amount of
demineralization was evaluated by the chan-
ges of enamel surface hardness, which is de-
tected by microhardness test. So the aim of
this study was to evaluate the effect of lozen-
ges containing xylitol on in situ remineraliza-
tion of artificial carious lesions by using mic-
rohardness test.

SSUUBBJJEECCTTSS  aanndd  MMEETTHHOODDSS
Eleven patients (aged between 12 and 15

years) undergoing fixed appliance treatment,
were included in this study, after signing an
informed, written consent. Subjects requiring
restorations were treated or the fissures were
sealed. Initial periodontal treatment inclu-
ding supra gingival scaling and polishing was
applied. The participants had no active den-
tal caries or serious periodontal problems.
They were healthy and showed normal sali-

vary flow. The brackets were bonded using a
fluoride free orthodontic resin (Transbond XT-
3M Unitek, Monrovia, California, USA), then
arch wires and ligatures were applied.

The patients were treated by maxillary bi-
lateral first premolar extractions and as all re-
quired maximum anchorage, a transpalatal
arch (TPA) was used. Each subject wore mo-

fifieekkiill  11:: Bu çal›flmada

kullan›lan modifiye

transpalatal ark (MTPA);

transpalatal ark›n U

bölgesindeki akrilik rezine

gömülmüfl mine blo€u. 

FFiigguurree  11::  The modified

transpalatal arch used in the

study; An enamel block was

embedded into acrylic resin at

the u region of transpalatal

arch.



akrilik eklenerek haz›rlanm›fl modifiye trans-
palatal ark (MTPA) (fiekil 1) kulland›. Deney
parametrelerinin etkilenmemesi için hastalar
bir ayl›k dönemde florid içermeyen difl ma-
cunu kulland›. 

Bu çal›flma 14 günlük (16) iki basamaktan
oluflmaktad›r. Her hastan›n çekilmifl diflinden
tablet kullanmayan, ksilitol ve kontrol grup-
lar› için birer adet, toplam 3 adet mine blo-
¤u (4x4x3mm) haz›rlanm›flt›r. Yapay çürük
lezyonlar›n›n haz›rlanmas› için bir baflka de-
yiflle örneklerin demineralize edilmesi için,
örnekler %1’lik sodyum karboksimetil selu-
loz, 3 mmol/L kalsiyum, 1,8 mmol/L fosfat ve
0,263 mmol/L F (pH 4,0) içeren 0,1 mol/L
laktik asit-sodyum hidroksit tampon solüsyo-
nunda (20 mL/örnek) içinde sabit 37°C s›-
cakl›kta 39 saat bekletildi. Örnekler tampon-
lanm›fl asit solüsyonundan ç›kart›ld›ktan son-
ra bidistile su ile y›kand› (17,18). Mine blok-
lar› MTPA akrilik dü¤melerine gömülerek
hasta a¤z›na tafl›nd› (fiekil 1). Tüm hastalar
kendi difllerinden haz›rlanm›fl mine bloklar›
tafl›yan MTPA’lar› kulland›. Birinci basamak-
ta MTPA’lar hastalara tak›ld› ve hastalar 14
gün normal beslenme rejimlerine devam et-
mifltir. Birinci basama¤›n sonunda MTPA’lar-
dan mine bloklar› ç›kart›ld› ve tablet kullan-
mayan grup olarak distile su içinde sakland›.
‹kinci basamak için, di¤er mine bloklar›ndan
bir tanesi MTPA’ya yerlefltirildi ve hasta bunu
da 14 gün boyunca kulland›. Hasta ksilitol
içeren tabletleri yiyecek veya içecek kullan›-
m›ndan hemen sonra, günde 5 kere kullan-
malar› için bilgilendirildi. Tabletlerin kulla-

dified transpalatal arch (MTPA) prepared by
adding an acrylic resin button to the U regi-
on (Figure 1). The patients used fluoride free
toothpaste during the month of study, not to
affect the experimental parameters. 

This study consisted of two stages of 14
days (16). Totally three enamel blocks
(4x4x3mm), one for each no-lozenge, xylitol
and control groups, were prepared from the
extracted tooth of each patient. For preparing
artificial caries lesions in other words for de-
mineralisation of the specimens, they were
immersed in 0.1 mol/L lactic acid-sodium
hydroxide buffer (20 mL/specimen) contai-
ning 1 per cent sodium carboxymethyl cellu-
lose, 3mmol/L calcium, 1.8 mmol/L phospha-
te, and 0.263 mmol/L F (pH 4.0) at a constant
temperature of 37°C for 39 hours. The speci-
mens were rinsed thoroughly in double-dis-
tilled water after being removed from the buf-
fered acid solution (17,18). The enamel
blocks were carried into the patients’ mouth
by embedding in to the acrylic button on
MTPA (Figure 1). All patients wore only the
MTPAs which were carrying enamel blocks
prepared from their teeth. At the first stage
MTPAs were applied to the patients and they
continued normal feeding regimes along the
14 days. In the appointment at the end of this
first stage enamel blocks were removed from
MTPAs and stored as no-lozenge group spe-
cimens in distilled water. For the second sta-
ge, one of the other enamel blocks were pla-
ced on MTPAs and patients wore that for the
next 14 days. Patients were informed to take

fifieekkiill  22:: Kontrol, ksilitol ve

tablet kullanmayan gruplar›n
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n›ld›¤› saatler hasta taraf›ndan bir günlü¤e
kaydedildi ve bu periyodun sonunda örnek-
ler MTPA’dan ç›kart›ld› ve ksilitol grubu ola-
rak distile su içerisinde sakland› ve yeni
TPA’lar yerlefltirildi. MTPA’lardan ç›kart›lan
mine bloklar› mikrosertlik testinde yükleme
esnas›nda bir problem oluflmamas› için ta-
ban› düz bir kompozit resin blok içerisine
tafl›nd›. 

Vickers mikrosertlik testi bir Vickers sertlik
test cihaz› (Matsuzawa Seiki Co. Ltd. MHTZ
Tokyo, Japonya) kullan›larak yap›ld›. Test
için piramit flekilli elmas uç ile önceden be-
lirlenmifl kuvvet uyguland›. Mine üzerine
15’er saniyelik 300 gr’l›k üç penetrasyon ya-
p›ld›. Oluflan girintinin vertikal ve horizontal
eksenlerini ölçüldü ve ortalamas› al›nd›. Öl-
çümler, bir tablo yard›m› ile kar›fl›l›k gelen
Vickers sertlik de¤erlerine çevrildi. 

‹‹ssttaattiissttiikksseell  aannaalliizz
‹statistiksel analiz için Friedman testi kul-

lan›ld›. Önemlik p<0,05’de belirlendi. ‹sta-
tistiksel analiz Sosyal Bilimler için ‹statistik-
sel Paket program› (SPSS for Windows Versi-
on 13.0, SPSS, Chicago, Illinois, USA) kulla-
n›larak yap›ld›.

BBUULLGGUULLAARR
Kontrol grubu için mikro sertlik 197,5

(±127,3) kgf/mm2 olarak bulundu. Tablet
kullanmayan ve ksilitol gruplar› için mikro-
sertlik seviyesi s›ras›yla 185,2 (±106,7) ve
193,2 (±103,4) kgf/mm2 de¤erlerine düfltü.
Gruplar aras›nda istatistiksel olarak anlaml›
fark bulunamad› (p>0.05). Mikrosertlik so-
nuçlar› her iki grupta remineralizasyon ol-
mad›¤›n› gösterdi (Figure 2). 

TTAARRTTIIfifiMMAA
Ortodontik braketler etraf›nda oluflan de-

mineralizasyon braket çevresinde ve iyi otur-
mam›fl bantlar›n alt›nda biriken plak içinde-
ki yüksek ve devaml› karyojenik hücuma
ba¤l› oluflan bir problemdir (19,20). Braket-
lerin çevresi kritik bölgeler olmas›na ra¤men
bant ve braketler alt›nda adeziv mine ara yü-
zü dikkate al›nmal›d›r (21). Çünkü ortodon-
tik braketler çevresinde oluflan mikros›z›nt›
mine dekalsifikasyon riskini artt›rabilir (22).
O’Reilly and Featherstone (23) sadece bir ay
sonras›nda ortodontik apareyler etraf›nda öl-
çülebilecek miktarda demineralizasyon olu-

xylitol containing lozenges immediately after
food or drink consumptions for five times a
day during this period. The time when each
lozenge was taken was recorded in a diary by
the patients, at the end of this period samples
removed from the MTPAs and stored in distil-
led water as xylitol group. And new TPAs we-
re replaced. The enamel blocks removed
from MTPA and carried out into a composite
resin block which has a flat underside in or-
der not to cause problem in loading at micro-
hardness tests. 

The Vickers microhardness test was under-
taken using a Vickers hardness tester (Matsu-
zawa Seiki Co. Ltd. MHTZ Tokyo, Japan). For
testing, a predetermined force was applied
with a pyramidal shaped diamond indenter.
Three penetrations were made with a load of
300 g for 15 seconds in the enamel. The in-
dentation length of vertical and horizontal
axis was then measured and averaged. A
chart was used to convert the measurements
to corresponding Vickers hardness numbers.

SSttaattiissttiiccaall  aannaallyyssiiss
Friedman’s test was used for statistical

analysis. Significance was predetermined at
p<0.05. The statistical analysis were perfor-
med using the Statistical Package for Social
Sciences (SPSS for Windows Version 13.0,
SPSS, Chicago, Illinois, USA).

RREESSUULLTTSS
Microhardness of control group was found

to be 197.5 (±127.3) kgf/mm2. For the no-lo-
zenge and xylitol groups microhardness le-
vels decreased to 185.2 (±106.7) and 193.2
(±103.4) kgf/mm2 respectively. No statisti-
cally significant difference was found betwe-
en the groups (p>0.05). Microhardness re-
sults demonstrated that in two groups there
was no remineralization (Figure 2). 

DDIISSCCUUSSSSIIOONN
Demineralization around orthodontic

brackets is a problem caused by high and
continuous cariogenic challenge in the pla-
que developed around brackets and under-
neath ill-fitting bands (19,20). Although the
areas around the brackets are critical, the ad-
hesive enamel interface beneath the brackets
and bands should also be taken into conside-
ration (21) as microleakage around orthodon-



flabilece¤ini rapor ederken, Tenuta ve ark. (4)
s›kça fleker al›n›m› durumunda difl plak biri-
kiminin 4. gününde mine demineralizasyonu
oluflabilece¤ini göstermifltir. 

Plak kontrolü için, f›rçalama ve ipleme gi-
bi mekanik yöntemler (3,9) kiflisel olarak uy-
gulanmal› ve profesyonel detertraj etkili ola-
cakt›r (9,24). Braket ve tellerin varl›¤›nda in-
terproximal alanlarda difl f›rçalaman›n etkin-
li¤i düflecek ve bu da yüksek plak indeks de-
¤erlerine sebep olacakt›r (3). Dental plak
içindeki bakterilerin karbonhidrat fermantas-
yonu farkl› asitlerin oluflmas›na yol açacak
dolay›s›yla pH’da düflmeye neden olacakt›r.
Oral bölgenin pH’s› kritik de¤er 5,5’e ulafl›r-
sa, Ca+2 ve PO4-3 iyonlar›n›n subsatürasyonu
gerçekleflir. Bu iyonlar›n difllerden ortama
geçifli demineralizasyon olarak adland›r›l›r.
S›kl›kla demineralizasyon oluflmas› çürük
lezyonlar›na sebebiyet verebilir (14). Vickers
mikrosertlik de¤erleri ile minedeki P konsan-
trasyonu aras›nda orta derecede korelasyon
ve Ca ile düflük derecede korelasyon saptan-
m›flt›r (15). Dolay›s›yla, s›k iyon kayb›na
ba¤l› demineralizasyon mine mikrosertli¤in-
de azalma ile tespit edilebilir (4,14,15). Bu
çal›flmada remineralizasyona ba¤l› olarak
mine yüzey sertli¤inde oluflabilecek de¤iflik-
likleri tespit edebilmek için Vickers mikro-
sertlik testi uygulanm›flt›r.

Önceki bir çal›flmada ksilitol tabletlerin
iki hafta kullan›lmas› ortodontik tedavi esna-
s›nda difl sert dokular› daha az asidik ata¤a
maruz kalmas› ile sonuçlanacak daha yüksek
minimum plak pH de¤erlerine sebebiyet ver-
di¤i bulunmufltur. Sukroz ata¤›ndan sonra
ksilitol tablet emildi¤inde plak pH’s›n›n isti-
rahat de¤erlerine daha h›zl› geri dönmüfltür
(13). Dolay›s›yla minenin daha k›sa süreli
asit ata¤›na maruz kalmas› ve yüksek pH de-
¤erleri mine demineralizasyonunu azaltaca-
¤› ve hatta belki de remineralizasyon olufltur-
taca¤› hipotezi öne sürülmüfltür. Önceki ça-
l›flmalarda, ksilitol/NaF kombinasyonu (25)
ve ksilitol ve florid içeren difl macunlar› (26)
in vivo olarak remineralizasyonu artt›rmada
faydal› bulunmufllard›r. Fakat her iki çal›flma-
da da florid kullan›ld›¤›ndan ksilitolün etkisi
de¤erlendirilememifltir. Scheinin ve ark. (27)
hastalar›n tedavi edilmemifl kavitelere yerlefl-
tirilmifl s›¤›r mine parçalar›n›n tekrar sertlefl-
ti¤ini rapor etmifllerdir. Bu çal›flmada ksilitol,
demineralize olmaya devam eden yapay çü-

tic brackets may increase the risk of enamel
decalcification (22). While O’Reilly and Feat-
herstone (23) reported that measurable demi-
neralization occurred around the orthodontic
appliances after only 1 month, Tenuta et al.
(4) showed enamel demineralization might
occur after 4 days of dental plaque accumu-
lation at high frequency exposure to sugar. 

For plaque control, mechanical methods
such as brushing and flossing (3,9) should be
performed individually and professional sca-
ling will be effective (9,24). The efficiency of
tooth brushing in the interproximal areas
decreases in the presence of brackets and wi-
res, which will lead to high plaque index me-
asurements (3). Carbohydrate fermentation
by bacteria in the dental plaque leads to the
formation of various acids, causing a decrea-
se in pH. When the pH of the oral environ-
ment reaches a critical value of 5.5, sub satu-
ration of Ca+2 and PO4-3 ions occurs. The re-
sult is the loss of ions from the teeth to the en-
vironment, which is called demineralization.
Frequent demineralization can lead to cario-
us lesions (14). A moderate correlation was
found between the Vicker microhardness va-
lues and P concentration in enamel and, a
low correlation with Ca (15). Therefore, the
demineralization caused by frequent ionic
losses could be detected by a reduction of the
enamel microhardness (4,14,15). In this
study Vickers microhardness testing was used
to determine enamel surface hardness in or-
der to hardness changes might occur due to
remineralization.

In a previous study, it was found that use
of xylitol lozenges for two weeks caused hig-
her minimum plaque pH values, resulting in
a less acidic challenge to dental hard tissues
during orthodontic treatment. When the xyli-
tol lozenge was sucked after sucrose challen-
ge, the plaque pH quickly returned to the res-
ting value (13). Therefore, it was hypothesi-
zed shorter time that the enamel is affected
by an acidic challenge and higher pH values
would reduce enamel demineralization and
perhaps even enhance remineralization. In
previous studies xylitol/NaF combination (25)
and xylitol and fluoride containing tooth pas-
tes (26) were found to be useful to enhance
remineralization in vivo. As fluoride was
used in both studies, the effect of xylitol can-
not be considered. Scheinin et al. (27) repor-
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Ramo¤lu, Malkoç, Sar›, fiengün

rüklerin remineralizasyonuna katk›da bulun-
mam›flt›r ancak daha ileri demineralizasyona
yol açmad›¤›ndan non-kariyojenik oldu¤u
söylenebilir. Bu sonuç %70’lik ksilitol içeren
sak›zlar›n in vivo de¤erlendirildi¤i bir çal›fl-
ma (28) ile uyumludur. Tablet kullanmayan
ve ksilitol gruplar›n›n ortalama mikrosertlik
de¤erleri karfl›laflt›r›ld›¤›nda, tablet kullan-
mayan grup ksilitol grubuna oranla daha dü-
flük de¤erlere sahipti ki bu da ksilitolün pH
üzerine olumlu etkisinin sonucu olabilir.

SSOONNUUÇÇ
Bu çal›flman›n s›n›rlar› dahilinde, sabit or-

todontik tedavi gören hastalarda ksilitol kar-
yojenik olmayan bir ajan olarak kullan›labi-
lir. Bununla birlikte anti-karyojenik etkisi bu-
lunmad›¤›ndan demineralize alanlar› bulu-
nan difller için ekstra koruyucu protokoller
uygulanmal›d›r.

ted a re-hardening effect of xylitol but on
slabs of bovine enamel inserted in patients’
rampant untreated cavities. In the present
study xylitol did not contribute to the remine-
ralization of artificial caries lesions with on-
going demineralization nevertheless it did
not cause further demineralization which
might be due to its non-cariogenity . This re-
sult is in agreement with a previous study (28)
where chewing-gums with 70 per cent xylitol
were tested in vivo. When the mean of mic-
rohardness of the no-lozenge and xylitol gro-
ups were compared, the no-lozenge group
had lower values than the xylitol group,
which might be a reason of the positive ef-
fects of xylitol on pH.

CCOONNCCLLUUSSIIOONN
With the limitations of this study, in pati-

ents undergoing fixed orthodontic appliance
treatment xylitol can be used as it is a non-
cariogenic sweetener. However no anti-cari-
ogenic effect was found so that for the teeth
have demineralised areas, extra preventive
procedures should be used.
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