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Ortodonti Hastalarinda Mutans Streptokok Kolonizayonu

—p—

Mutans Streptococci Colonization in Orthodontic Patients

GiRis

Mutans Streptokoklari (MS) plak icerisinde
ylizdesi en ¢ok bulunan bakterilerden olup
glinimizde dis ¢urtklerinin ana etmeni sa-
yilmaktadir. Mutans Streptokoklarinin ana
ozelligi karbonhidratlari en hizl sekilde asi-
de ve hticre ici ve dis polisakkaritlere doniis-
tirmesidir. Tercihen dis ylzeylerinde koloni-
ze olurlar (1,2).

Dis yiizeylerinin mikrobiyal tetkiki 6zellik-
le de belirli bazi mikroorganizmalar saptan-
diginda curtk riski endikasyonu konulmasi
acisindan 6nem arz etmektedir. Dis yiizeyle-
rinde ¢urik endisesi bulunan bolgeler, tiki-
rikle yada oral hijyen saglama metodlari uy-
gulandiginda iyice yikanamayan veya dilin
ulasamadigi bolgeler olup gida artiklarinin
biriktigi ve bakterilerin kolaylkla toplandigi
yerlerdir (1,3).

Sabit apareylerle yapilan ortodontik tedavi
dislerdeki plak birikiminine zemin temin
eden yeni alanlar yaratip dis curik gelisimi-
nin ilk basamaginin olusumuna yataklk eder
(4-8). Dahasi sabit apareylerle tedavi patolo-
jik bakterilerin buytmesini gecici olarak da
olsa arttirarak sonugta disetinin iltihabi ceva-
bina neden olur (9).

Guntmuzde dis gurtklerini tetkik etmek
icin kullanilan tek yontem ayna sond kullani-
larak elle yapilan subjektif klinik muayene
yontemidir (10,11). Probla teghis metodu tam
sonug vermedigi gibi dislere zarar verebile-
cek bir yontem olabilecegi konusunda za-
man zaman tenkitler de olmustur. Goriinen o
ki agiz enfeksiyon seviyesini belirlemede
destekleyici bir takim yontemlere ihtiyag du-
yulmaktadir (12,13). Streptococcus mutans
gibi dis curtklerine neden olan bakterilerin
sayimi simdiye kadar sakkaroz ve basitresin-
le desteklenmis cesitli tipte mitis salivarius
agarin kullanimi ile hesaplanmistir (14-18).

Calismamizda dis ylzeylerindeki mikrobi-
yal ornekleme icin yeni bir yaklasim olan
kopyalama (6l¢cti alma) tekniginden bahset-
mekteyiz (19). Baslangic testleri klinik kulla-
nimi kolay, bakteriyal retansiyon bolgelerinin
dolayisi ile curige meyilli bolgelerin belir-
lenmesinde uygun bir test olan bu yontem
kullanilarak bakterilerin cogaldiklar bolgele-
rin aleni olarak rahathkla gozlenebildigini
gostermistir. Bundan dolayi cirik tespitinde
ve curik olusabilecek bolgelerini tahmin et-
mede mikrorganizmalarin gozle tayininde ve
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INTRODUCTION

Mutans streptococci (MS) are the most pre-
dominant cultivable forms of microorganisms
found in plaque and considered the main bac-
teria involved in dental caries. The significan-
ce of MS is due to their capability of rapidly
converting carbohydrates to acid and to intra-
and extra-cellular polysaccharides, and they
preferably colonize the tooth surface (1,2).

Microbial examination of the tooth surfa-
ces can provide an indication of caries deve-
lopment, especially when several species are
sampled. Caries susceptible sites on the tooth
surfaces are sites, which are not thoroughly
washed by saliva or during oral hygiene pro-
cedures and not reached by the tongue. The-
se are regions where food is retained and
bacteria readily accumulate (1,3).

Orthodontic treatment with fixed applian-
ces creates new sites that will most likely en-
hance dental plaque accumulation, which is
the first step of caries development (4-8). Mo-
reover the therapy with fixed appliances may
transitionally increase the growth of pathoge-
nic bacteria and consequently result in gingi-
val inflammatory response (9).

At present, the main clinical technique for
diagnosing caries is a subjective, manual test
using a sharp explorer and dental mirror
(10,11). In addition to its inaccuracy, this pro-
bing method has been criticized as exacerba-
ting tooth destruction. There appears a need
for supplementary test for determining the
oral infection level (12,13). The count of den-
tal caries inducing bacteria, Streptococcus
mutans (S.mutans) have been calculated
using several kinds of mitis salivarius agar
with sucrose and bacitracin (14-18).

In our study we used a novel approach to
microbial sampling of tooth surfaces, based
on an imprint technique (19). Initial tests ha-
ve shown that this approach enables clear vi-
sualization of discrete growth loci, amenable
to clinical use and may provide information
on microbial retention sites which can be
used to detect and possibly predict caries de-
velopment. Thus it can be a useful tool in lo-
cating caries and predicting loci of caries de-
velopment and microbial examination by vi-
sualization and monitoring the levels of these
cariogenic bacteria on the tooth surfaces and

o
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dis yizeylerinde ve braketlerin cevresinde
ortodontik tedavi 6ncesinden ve sirasinda ¢i-
riik yapici organizma seviyelerinin tespitinde
yararh bir yontemdir.

Bu teknigin avantajlari;

Testin kolayhigi dishekimligi yardimci per-
sonelinde kullanimina musade eder.

Laboratuvarda yapilmis 6nctl deneyler 6l-
¢l yizeyinde buytyen mikroplarin ¢urik
olan yada potansiyel ciiriik meyili olan bol-
gelerde sinirli kaldigini gostermistir.

Curagun yada cirtk olusumuna yatkin
bolgelerin tespitinde kullanilabilecek ucuz
bir yontemdir.

Sonug olarak bu calisma su sorulara cevap
vermeye calismistir:

MS seviyesinde sabit ortodontik braketle-
rin yapistinlmasindan sonra bir artis olmus
mudur?

Eger MS seviyesinde bir artis olmussa, bak-
teriler braketlerin etrafinda mi yoksa dis yiize-
yinin herhangi ayri bir bolgesinde mi toplan-
mayi (diseti kenarlari gibi) tercih etmislerdir?

MS seviyesinin artisindan hangi dis en
yiksek diizeyde etkilenmistir?

Yeni bir teknik olan kopyalama (6lct al-
ma) teknigi kullanilarak ortaya attigimiz hi-
potezimiz sudur;

MS seviyesi ortodontik tedavi sirasinda ar-
tis gosterir. ikinci olctimde (tedavinin 6. ayin-
da) tedavi baslamadan hemen 6nceki deger-
lere gore daha yiiksek olmasi beklenmektedir.

Mutans Streptokoklarinin seviyesi braket-
lerin etrafinda daha yiksek beklenmektedir.
Diger yerlesim bolgeleri de ayrica incelene-
cektir.

Braketlerin topuzlari ile MS kolonizasyo-
nundaki korelasyon gz éntinde tutularak ka-
nin diglerine 6zellikle dikkat edilmelidir.

BIREYLER ve YONTEM

Bireyler

Calisma poptlasyonu yaslari 12 ila 20 ara-
st ortalama 14,5+2,27 olan 30 (18 kiz, 12 er-
kek) ortodonti hastasindan olusmaktadir. Bu
calisma Helsinki Deklerasyonunda (The
World Medical Association, 1964) kabul edi-
len etik kurallara uyularak yaratilmustar.
Hastalarin herbiri 6l¢t almadan once, calis-
manin amaci ve elde edilen sonuclarin nere-
de nasil kullanilacagi hakkinda bilgilendiril-
dikten sonra, yazili onam belgesi imzalatil-
mustir. Tim bireyler Arab-Amerikan Universi-

o
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in areas adjacent to orthodontic brackets be-
fore and during orthodontic treatment.

Advantages of this technique are;

The simplicity of the test enables it to be
carried out by paramedical personnel.

Preliminary experiments in this laboratory
have shown that microbial growth on the im-
print surface is confined to either sites which
are carious, or to sites of potential caries de-
velopment.

Inexpensive way in locating caries and
predicting loci of caries development.

As a result this study tried to answer the
following questions:

Was there an increase in the MS levels af-
ter bonding of fixed orthodontic brackets?

If there was such an increase in MS levels,
would the bacteria tend to accumulate aro-
und the brackets? Or in other areas on the to-
oth surface (i.e the gingival margins).

Which teeth were mostly affected by the
increase of MS levels?

Our research hypothesis by using a novel
imprint technique was as follows;

MS level would increase during orthodon-
tic treatment. It was supposed to be higher in
the second measurement (6 months into tre-
atment) compared to baseline measurements.

MS level was expected to be higher aro-
und the brackets. Other locations were also
going to be investigated.

Special attention would be paid to the ca-
nine teeth, to examine the correlation betwe-
en the bracket auxiliaries and their effect on
MS colonization.

SUBJECTS and METHODS

Subjects

The study population consisted of 30 ort-
hodontic patients (18 females, 12 males),
ranging in age from 12 years to 20 years with
the mean age of 14.5+2.27 years. This study
was conducted according to the ethical stan-
dards of the Declaration of Helsinki (The
World Medical Association, 1964) that pro-
mote respect for all human beings and pro-
tect their health and rights. After informing
each participant about the purpose of the
study, and where and how the results would
be used, before obtaining the imprint, written
consent was obtained. All of the subjects rec-
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tesi, Dis Hekimligi Fakultesi, Ortodonti Ana-
bilim dalindan temin edilmistir. Calismaya
kabul edilen bireyler sistemik rahatsizligi bu-
lunmayan, kserestomisi veya ilerlemis ¢trugu
olmayan hastalardan secilmistir. Hig¢ bir has-
tada acik cirtik lezyonu, florozis yada prote-
tik restorasyon bulunmamakta idi. Hi¢ bir
hasta en az iki ay antibiyotik kullanmamisti.
Tum hastalar tedavi 6ncesi agiz bakim 6gre-
timi almis fakat herhangi bir flor uygulamasi
yapilmamis yada ctirtik 6nleyici ajan kullani-
mi 6nerilmemisti.

Ornekleme

Hastalar oral hijyenleri dizeltildikten bir
hafta sonra baslangi¢ degerlerinin tespiti icin
muayene edilmislerdir. Baslangi¢ (yapistirma
islemi yapilmadan onceki) degerleri her bir
hasta icin kontrol grubunu olusturmaktadir
(TO).

Olguimler iki kez tekrarlanmistir: Baslangic
olctimleri (daha 6nceden de belirtildigi gibi
yapistirma oncesi 6lctimler)(TO) ve tim digle-
re sabit apareyler yapistirilarak ortodontik te-
davi bagsladiktan 6 ay sonraki degerler (T1)
(koloni/mm?2).

Olcii Alma Teknigi

Calisma 4 asamada yurutilmustir: i) 6lcu
alma; ii) olcu ylzeyini ylizeye tutunmamis
bakterilerden arindirmak icin yitkama, or: ti-
kirtkten arindirma; iii) sivi besiyerinde bir
gecelik inkiibasyon; iv) bakteri tGireyen bolge-
lerin incelenmesi

Olcii sakkoroz iceren matriks dis yiizeyle-
rine bastirilarak alinmistir (alti 6n disin buk-
kal ytizeylerine) (Sekil 1). Daha sonra kati
matriks ylizeye tutunmamis bakterilerden ve
tukaruk kahintisindan temizlenmesi amaciyla

ruited from Department of Orthodontics,
School of Dental Medicine, Arab-American
University. Qualified subjects were free of
systemic disease, without xerostomia and
rampant caries. None had open caries lesi-
ons, fluorosis or prosthodontic appliances.
None of them had received antibiotic therapy
for at least 2 months. All the patients received
oral hygiene instruction before the treatment
and received no application of fluoride or ot-
her cares-preventive reagents during the tre-
atment.

Sampling

Patients were examined following one-
week program of oral hygiene regimen for
(baseline measurements) (colony/mm?2). Each
baseline measurement (before bonding pro-
cedure) would be the control for each patient
(TO).

Measurements were carried out twice: at
baseline (as described above before bonding)
(TO) and 6 months into orthodontic treatment
with fixed appliances attached to all teeth
(T1).

The Imprint Technique

The test is carried out in four steps: i) im-
pression taking; ii) to wash the imprint surfa-
ce to remove non-bound bacteria e.g. from
saliva; iii) overnight incubation in the liquid
medium; iv) observation of growth loci.

An imprint was obtained by pressing a so-
lid sucrose-containing matrix against the
sampled tooth surfaces (the buccal surfaces
of the six anterior teeth) (Fig 1). The solid
matrix is then washed in tap water to remove
the non-adherent cells and saliva, which may
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Sekil 1: Sakkoroz iceren mat-

riksin alt1 6n digin bukkal

ylizeylerine ytizeylerine bas-

tirilarak elde edilen 6lgtisti.

Figure 1: An imprint obtai-

ned by pressing a solid suc-

rose-containing matrix aga-

inst the buccal surfaces of

six anterior teeth..

the
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Sekil 2: Inkiibasyon sonra-
sinda bakterilerin direkt ola-
rak tespiti. Kromatik ajanla
koyu mavi boyanan noktalar
bolgedeki mikroorganizmala-
rin gogaldig: yeri gostermek-

tedir.

Figure 2: The matrix exami-
ned directly for bacterial out-
growth following incubation.

Colonies stained dark blue
by the chromogenic agents
show the outgrowth of the

imprinted microorganisms
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musluk suyunda yikanmistir. Matriks daha
sonra sakaroz icermeyen trypan blue, Genta-
in violet ve potassium tellurite igeren, S.mu-
tans ve diger kariyojenik streptokoklara 6zel
sivi besiyerine vyerlestirilmistir. Olciiler
37°C’'de 24 saat inktbe edilmistir. Inkiibas-
yon sonunda, matriks sivi besiyerinden c¢ika-
rilhp bakterilerin biytdigi bolgeler direkt
olarak gozlemlenmistir (kromojenik ajanla
koyu mavi ile boyanan koloniler). Olcii iceri-
sinde btiyimiis olan mikroorganizmalar sa-
yilmistir (Sekil 2).

Bonding Oncesi
Before Bonding

interfere. The matrix is then placed in a suc-
rose-free liquid medium selective for S.mu-
tans and other cariogenic streptococci that
contain trypan blue, Gentain violet and po-
tassium tellurite. The imprints were incuba-
ted at 37°C for 24 hours. Following incubati-
on, the matrix was removed from the liquid
medium and examined directly for bacterial
outgrowth (colonies stained dark blue by the
chromogenic agents). Outgrowth of the im-
printed microorganisms was counted (Fig 2).

In order to confine microbial growth to the

Bonding Sonrasi
After Bonding

Mikroorganizmalarin btytimesini kati sivi
ortamda sinirlandirmak igin, kati matrikse si-
vi ortamda eksik olan bakterilerin biytimesi
icin gerekli ajanlar ilave edilmistir (en 6nem-
li karbon ve enerji kaynagi olan sakkaroz gi-
bi). Curik ve potansiyel ctrik olusumuna
yatkin bolgeler ol¢t yiizeyinde bakterilerin
cogaldigi alana denk gelen bolgeler olarak
belirlenmistir.

inkiibasyonu takiben her bir élciintin de-
gerlendirilmesi iki sekilde yapilmstir. ilki alti
on disi iceren tiim 6l¢tintin bitiin olarak de-
gerlendirilmesi. ikincil olarak da tic bélime
ayrilan on alti dislerden her birinin tek tek de-
gerlendirilmesidir. Her bir 6l¢tintin fotorafi
cekilip Tablo 1’de gosterildigi gibi 0-4 arasi
derecelendirilmistir. Genel olarak degerlen-
dirmeyi takiben, dis ytizeyleri Sekil 3’de go-
raldigl tzere tg alana boltintp Tablo 1'de
gosterilen ayni anahtara gore yeniden deger-
lendirilmistir. T(0) ve T(1)'deki tim olgtimler
ayni gozlemci (E.H) tarafindan gercgeklestiril-
mistir.

istatistiksel Analiz

T(0) anindaki degerlendirme T(1)'in kon-
troli olarak kabul edilmistir. Her iki deger-
lendirmede de T(0) ve T(1) arasindaki farki

o

solid liquid interface, the solid matrix is im-
pregnated with a necessary growth substrate
which is absent from the growth medium
(sucrose as major carbon and energy source),
and identification of carious and potentially
carious sites were determined according to
the corresponding loci of bacterial growth on
the impression surface.

Following incubation, the scoring of each
imprint was performed in two occasions; first
the general scoring of the imprint involving
the six anterior teeth as a whole. The second
part was more detailed involving each tooth
of the six anterior teeth, where each tooth was
divided into three parts. Each imprint was
photographed and scored on a scale of 0-4 as
mentioned in Table 1. Following general vi-
ew scoring, teeth surfaces were divided into
three zones (Fig. 3) and were scored individu-
ally according to the same key in Table 1. All
the measurements at T(0) and T(1) were per-
formed by the same investigator (E.H).

Statistical Analysis

Scoring results at T(0) was considered the
control for the measurements at T(1). An in-
dependent sample t-test was used to study

Tiirk Ortodonti Dergisi 2009;22:26-36
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Olgu uzerinde gdrunar herhangi bir bakteri gogalmasi izlenmemektedir

No visible bacterial outgrowth is seen on the imprint

Olgu uzerinde braketlerin etrafina denk gelen bélgede hafif bir bakteriyel gogalma gérulmektedir

Slight bacterial outgrowth is seen around the bracket on the imprint

Olgu uzerinde braketlerin etrafina denk gelen bslgede belirgin bir bakteriyel gogalma goralmektedir

Marked bacterial outgrowth is seen around the brackets on the imprint

Olgu uzerinde braketlerin etrafina denk gelen bélgede belirgin bir bakteriyel gogalma ile birlikte braket ve diseti arasindaki

bolgede de bakteriyel gogalma izlenmektedir

Marked bacterial outgrowth is seen around the brackets, in addition to the area between the bracket and the gingival margin

on the imprint

Olgu uzerinde tum dis yuzeyinde belirgin bir bakteriyel gogalma izlenmektedir

Marked bacterial outgrowth involving all tooth surfaces on the imprint

hem genel skorlama hemde her bir dis icin
yapilan detayli skorlamada degerlendirebil-
mek amach bagimsiz t-testi uygulanmustir.

Guvenilirlik

Her bir hasta tzerinde iki giin sonra ayni
gozlemci tarafindan (E.H) tekrar bir 6lgiim
yapilmistir. Olciim hatasini belirlemek icin
Dahlberg’in formula kullaniimistir. Sistemik
hatalar tek-ornek t testi analizi ile belirlen-
mistir.

BULGULAR

Olgiim hatalari genelde diisiiktii. Eslestiril-
mis t-testi sonucu hig bir veri yiizde 5 anlam-
lilik diizeyinde farklilik gostermemistir.

Erkekler ve kizlar arasinda anlamli bir fark
bulunmamistir (p>0,05) (Tablo 2).

Sabit ortodontik apareyler yapistirildiktan
sonra MS seviyesinde iki kata varan artis goz-
lemlenmistir (p<0,05). Yapistirma oncesi 6l-
ctim yizeyindeki ortalama deger 1,50kolo-
ni/mm?2+1,14 iken ortodontik sabit apareyler
yapistirildiktan 6 ay sonra 3,16kolo-
ni/mm2+0,985 yiikselmistir (Tablo 3).

Dislerin disetine yakin tigte birlik kismi ve
de braketlerin etrafi bakterilerin ¢ogalip bu-
yimesi icin en tercih edilen bolge iken kesi-
cilerin ve laterallerin kesici kenarlarina yakin

the difference between T(0) and T(1) for both
readings: the general view and the detailed
scoring for each third of the six anterior teeth.

Reliability

A replicate measurement trial was perfor-
med on each patient after an interval of two
days by the same investigator (E.H). In order
to estimate the measurement error, Dahl-
berg’s formula was used. Systematic error
was estimated by one-sample t-test.

RESULTS

In general measurement errors were small.
No variable reached the 5 per cent level of
significance in the paired t-test.

There was no significant difference betwe-
en the results of males and females (p>0.05)
(Table 2).

There was a significant increase in about
two folds in MS levels after bonding a fixed
orthodontic appliance (p<0.05). The mean
reading of the imprints before bonding was
1.50colony/mm?2+1.14 and rose dramatically
to 3.16colony/mm2+0.985 after six months of
bonding the fixed orthodontic appliance
(Table 3).

The right and left canines were the teeth

Turkish Journal of Orthodontics 2009,;22:26-36

Tablo I: Sonuglarinin

degerlendirilmesi.

Table I: Scoring the Imprint

Results.

Sekil 3: Dislerin 6zel olarak
degerlendirilmesi. Her bir
dis kendi iginde ayni anahtar
diagram kullanilarak deger-
lendirilmistir. Her bir dis yii-
zeyi ti¢ bolgeye ayrilmustir.
Anahtar Diagram

A Bolgesi: Dis yiizeyinin ser-
vikal, dis etine yakin ticte
birlik bolgesi

B Bolgesi: Dis ytizeyinin orta
ticte birlik bolgesi

C Bolgesi: Dis ytizeyinin ke-

sici ticte birlik bolgesi

Figure 3: Specific Tooth Sco-
ring. Each tooth was scored
individually according to the
same key, each tooth surface
was divided into three zones.
Key Diagram

Zone A: the cervical —gingi-
val - third of tooth surface
Zone B: the middle third of
tooth surface

Zone C: the incisal third of

tooth surface
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Tablo II: Tanimlayici

analizler

Table II: Descriptive analysis

Tablo III: Ortodontik braket-

lerin yapistirilmasindan 6nce

ve 6 ay sonra ki bakterilerin

sayisal olarak dagilimini gos-

teren tanimlayici analiz

Table III: Descriptive analy-

sis of bacterial count distri-

bution before and 6 months

32

after orthodontic bonding

Hussein, Aksoy-Dogan

Cinsiyet / Gender N Ortalama / Mean SD SE
Bayan / Female 18 3.111 1.07861 0.25423
Erkek / Male 12 3.250 0.86603 0.25000

SD: Standart sapma / Standard Deviation; SE: Standart hata, Standard Error

tcte birlik bolgesi en disik tercih bolgesi
olarak belirlenmistir (Tablo 3) (Sekil 1,2).

TARTISMA

Ortodontik apareylerin kullanimi agiz
mikroflorasinin kalitesini ve miktarinin dagili-
mini 6nemli diizeyde etkiler (20-25). Orto-
dontik tedavi sirasinda olusan demineralizas-
yon karbonhidrat diyeti ve tikirik modifi-
kasyonu bakteriyel enfeksiyon hastaligi ola-
rak kabul edilmistir. MS ve laktobasil gibi pla-
gin pHin1 distrme potansiyeli olan plak
mikroorganizmasinin bolgede karbonhidrat
artisina baglh olarak etkisini gostermesi ana
nedendir. Plak icerisindeki bu bakterilerin
oranlarinin degismesi asit ortam toleranslari-
nin ytiksek olmasina baglandiriimistir (26).

Ne varki dis ytizeylerinin 6nemi ve braket-
li her bir dis tizerindeki bakteriyal olusum da-
ha 6nceden calisiilmamistir. MS toplanmasina
bagl olarak demineralizasyona yatkin bolge-
lerin belirlenmesi 6nem arz etmektedir.

Bundan dolayi ¢alismamiz sabit tedavi go-
ren Filistinli ortodonti hastalari tizerinde yu-
ritiilmistir. Olc alma teknigi kullanilarak 6
aylik ortodontik tedavi sonunda 6n 6 disin

scored the highest increase in the mean rea-
ding for accumulation of MS.

The gingival third of the tooth, and the are-
a around the brackets were the most prefe-
rable sites for bacterial outgrowth, while the
incisal areas of the centrals and laterals were
the least favorable site for bacterial
growth (Table 3)(Fig 1,2).

out-

DISCUSSION

The use of orthodontic appliances may af-
fect the qualitative and quantitative distribu-
tion of the oral microflora (20-25). Deminera-
lization during orthodontic treatment was
considered a dietary carbohydrate- and sali-
va-modified bacterial infectious disease. lts
key feature is a dietary carbohydrate-induced
enrichment of the plaque microbiota with or-
ganisms such as MS and lactobacilli which
cause an increase in the pH-lowering poten-
tial of dental plaque. The shift in the plaque
proportions of these organisms has been tho-
ught to be related in part to their high toleran-
ce of acidic environments until now (26).

Nevertheless the importance of the brac-

Yapistirma Oncesi / Before Bonding

Yapistirma Sonrasi / After Bonding

Ortalama / Mean/ Ortalama farki /

Vaka/Case N Mean sb Ortal Sb p Mean Difference
g:izgrv?:xﬂygﬁﬂ:;"' " 30 15167 1.14533 3.1667 98553 000"+ -1.6667
13a 30  1.1667 1.31525 2.8000 1.37465 000" 16333
13b 30 5333 1.19578 2.9333 1.20153 000+ -2.4000
130 30 7667 1.27802 1.1333 1.7759% 362 -0.3667
12a 30 6333 1.03335 1.0667 1.68018 234 -0.4333
12b 30 3667 88992 2.0333 1.35146 000" -1.6667
126 30 3000 87691 9333 1.63861 067 -0.6333
11a 30 6000 96847 1.3000 1.62205 047+ -0.7000
11b 30 3000 65126 1.9667 1.35146 000" -1.6667
116 30 1667 64772 7333 1.46059 057 -0.5667
21a 30 6667 1.06134 1.3667 1.65015 056 -0.7000
21b 30 4000 96847 1.9333 1.31131 000+ -1.5333
21c 30 3333 95893 0.9333 1.62629 053 -0.6000
22a 30 5333 86087 1.0333 1.56433 180 -0.5000
22b 30 3000 70221 2.4000 1.16264 000" -2.1000
22¢ 30 2000 66436 1.1333 1.65536 .006* -0.9333
23a 30 1.0333 1.27261 2.4000 1.45270 000+ -1.3667
23b 30 8000 1.24291 2.3667 1.44993 000+ -1.5667
23c 30 5667 1.10433 1.1333 1.71672 134 -0.5667
Toplam / Total 30 5823 654942 1.6365 1.04515

*P>0.05, **P>0.01, ***P>0.001
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braketleri etrafindaki MS seviyeleri gozlem-
lenmistir. Alti maksiller 6n disin mandibular
dislere tercihinin nedeni Ahn ve arkadaslari-
nin (27) calismasina dayanmaktadir. Ahn ve
arkadaslarina (27) gore, MS prevalansi bra-
ketli maksiller kesici disler tzerinde 50%
iken mandibular kesiciler tzerinde %33,8
bulunmustur.

Olgii matriksinnin inkiibasyonundan son-
ra elde edilen sonuclar, sabit apareyler kulla-
nilarak yapilan ortodontik tedavilerin dis pla-
g1 toplanmasini ve MS seviyesini arttiracak
yeni bolgeler olusturdugunu gostermektedir.
Ortendahl ve arkadaslarinin(28) gcalismasinda
GIC braketleri kullanildiginda CR braketleri
kullanimina nazaran dislerde daha dustik du-
zeyde MS tespit edilmistir. Gronroos ve Ala-
luusua (29) (AP)-PCR ile incelenen S.mutans
dagihminin dislerin bolgelerine gore degisik
tiplemeler gosterdigini bildirmislerdir ki buda
MS kolonilerininin sert dokularin belirgin bir
takim bolgelerine secici olarak kolonize ol-
dugu anlamina gelmektedir. Bu dislerin sert
dokularinda demineralizasyon ve reminerili-
zasyon arasindaki dengeyi bozmakta ve so-
nug¢ olarak diizgiin ylzey ciriklerinin goster-
gesi olan beyaz noktasal lezyonlar (lekeler)
olarak goriinmektedir.

Saglikli durumda disler Gzerindeki mikro-
biyal hicre birikimi 1 ila 20 hticre kalinligin-
dadir ve en cok gram-pozitif kok formlari
icermektedir (30). Sabit apareyler lokal tutun-
mayi saglayan ve MS’larinin biyiimesine im-
kan tantyan yeni tutucu alanlar ve ytizeyler
olusturur. Bu tip apareyler ayni zamanda
MS’lari gibi ¢uirtik yapici mikroorganizmala-
rin proliferasyonunu arttirmaya yonelik agiz
mikrobiyal ortamini da fiziksel olarak degisti-
rir (23,25). Forsberg ve arkadaslari (31) tiki-
rikteki S.mutans seviyesini 34.nct haftada
en ylksek diizeyde tespit etmislerdir. Plak or-
neklerinin de ayni zamanda en vyiksek du-
zeyde bakteri icerdigi bulunmustur (31). Bun-
dan dolayidir ki bizde 6l¢tlerimizi 6 ay son-
ra tekrar ettik (T1).

Bantlama isleminden 3 ay sonra, bantlan-
mamis yiizeylerde S.mutans oraninda yanliz-
ca az miktarda cogalma gortlirken, tikarik-
teki ve bantlanmis disler tizerinde tedavi 6n-
cesi seviyelerini oldukga agmis oldugu tespit
edilmistir (24). Bu sonu¢ Abe (32) ve Nguyen
ve arkadaslarmin (19) ¢alisma sonuclariyla
benzerlik gostermektedir. Diger taraftan Ba-
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ket surface and formation according to each
teeth was not studied before. Determining
the most important potential sides for demi-
neralization as a result of MS accumulation is
important.

Thus our study had been carried out on
Palestinian orthodontic patients with fixed
appliances, monitoring the MS levels using
the imprint technique around 6 anterior brac-
kets 6 months after treatment. The reason we
chose maxillary 6 anterior teeth was the co-
lonization of MS on the maxillary incisor
brackets more than mandibular brackets, de-
pending on the study of Ahn et al (27). Accor-
ding to their study, the prevalence of S.mu-
tans was 50% on the maxillary incisor brac-
kets and 33.8% on the mandibular incisor
brackets.

After incubation of the sample that was ob-
tained on the imprint matrix, the results pro-
ved that orthodontic treatment with fixed app-
liances created new sites that would most li-
kely enhance dental plaque accumulation and
increase MS levels. Lower percentage of MS in
the sample from the teeth with GIC retained
brackets than in the sample from the teeth
with CR-retained brackets had been identified
by Ortendahl et al (28). Gronroos and Alalu-
usua (29) reported that the distribution of arbit-
rarily primed (AP)-PCR types of S.mutans diffe-
red depending on tooth site, suggesting that
MS clones may selectively colonize specific
hard-tissue sites. This would result in unbalan-
ce between demineralization and reminerali-
zation of dental hard tissue which would lead
to the formation of smooth surface caries that
appear as white spot lesion.

Microbial cell accumulations in health are
usually 1 to 20 cells thick, and are comprised
mainly of gram-positive coccal forms (30). Fi-
xed appliances lead to the creation of new re-
tentive areas and surfaces, which favor the
local adherence and growth of MS. Such
appliances also physically alter the oral mic-
robial environment, so that the proliferation
of caries-associated microorganisms such as
MS is enhanced (23,25). Forsberg et al. (31)
found the highest levels of S.mutans in the sa-
liva at the 34th week registration. The plaqu-
e samples also exhibited the highest number
of bacteria at this point of time (31). Thus we
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lenseifen ve Madonia (33) bizim calismami-
zin aksine bantlama isleminden hemen sonra
MS seviyesinde artis tespit etmislerdir. Calis-
malarinda (33) bantlamadan 3 ay sonra, MS
oranlarinda bantlanmamis yiizeylerde ancak
hafif bir artis gozlenirken, tukurukteki ve
bantlanmig dis ytizeyleri tizerindeki tedavi
oncesi degerlerini, cokca astigi gosterilmistir.
Elde ettikleri bu sonuclar Rosenbloom ve Ti-
nanoff (23) ve Abe’nin (32) calismalariyla
uyumluluk gostermistir.

Kaninler MS birikimi igin esas dis olarak
belirlenmistir. Bu, altinda hasta tarafindan te-
mizlenmesi zor birikim alani olusturan, kanin
braketlerinin ¢engelinin mevcudiyetinden
kaynaklanabilir. Cengelsiz braketlerin kulla-
nimi, olasi bakteriyal birikimi azaltip hastala-
rin bu bolgeleri daha etkili temizleyebilmesi-
ni de saglayabilir. Cengeller gerekirse daha
sonradan da olusturulabilir. Santral ve lateral
dislerin kesici kenar alanlari bakterilerin ¢o-
galmasi icin en uygunsuz bolge olarak tespit
edildi. Bu nedenle braketlerin kesici kenara
daha yakin vyerlestirilmesi gerekmektedir
(Tablo 3).

Calismamizda, kuron boynuna denk gelen
Gcte birlik kisim bakterilerin buytimesi icin
en uygun bolge olarak tespit edilmistir. Bu so-
nug MS’larinin tercihen kontakt alanlar altin-
da kolonize oldugunu bulan Babaahmady ve
arkadaslarinin calismasiyla benzerlik goster-
mektedir (1). Abe (32) ise orneklerini dort
gruba bolmustir. Ortodontik tedavi gorme-
yenler (kontrol grubu), braket cevresinde ¢i-
rigl olmayanlar (grup A) ve braket cevresin-
de cirigl olmayanlar (grup B ve C). Braket-
lerin etrafinda c¢uriik bulunmayanlar kontrol
grubu ile yaklasik ayni diizeyde mikroorga-
nizmaya sahip bulunmuslardir. Bu calisma
bizim calimamizla bu baglamda zithk goster-
mektedir.

Chang ve arkadaslari(26) ortodontik olarak
olusan cirtklerin 6nlenmesi icin alinmasi
gereken ilave tedbirlerin dnemi tizerinde dur-
muslardir. Ortodontik tedavi sirasinda demi-
nerilazyonu inhibe edip remineralizasyonu
tetikleyecek flourid igerikli dentifrice ile bir-
likte gunluk dis fircalamaya florid igerikli
agiz gargarasi ile giinltk agiz calkalama ilave
edilmistir (34). Buna ilaveden Aksoy ve arka-
daslarinin (35) tavsiye ettigi gibi mastic sakizi
¢ignenmesi ortodontik tedavi sirasinda plak
ve clrik onlenmesinde faydali bir yardimci

o
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repeated our impression 6 mounts later (T1).
After 3 months of extensive banding, S.mu-
tans proportions surpassed pretreatment le-
vels in saliva and on banded teeth, whereas
unbanded surfaces only showed a slight in-
crease (24). This was similar with Abe’s (32)
and Nguyen et al.’s (19) study results. On the
other hand Balenseifen and Madonia (33) had
detected an increase in MS levels after ban-
ding in contrast to our study. In their study
(33) also after 3 months of extensive banding,
the S.mutans proportions surpassed pretreat-
ment levels in saliva and on banded teeth,
whereas unbanded surfaces only showed a
slight increase similar with the results of Ro-
senbloom and Tinanoff (23) and Abe (33).
The main tooth for SM accumulation in
our study was the canines. This could be du-
e to the canine hook which creates places be-
neath; where was difficult to be cleaned by
the patient. The use of brackets with no ho-
oks may decrease the possibility of bacterial
accumulation, and might increase the effi-
cacy of cleaning by the patient. The hooks
can be constructed when needed. The incisal
areas of the centrals and laterals were the le-
ast favorable site for bacterial outgrowth, in
high risk patients. That's why the brackets
should be placed more incisally (Table 3).
The cervical third was the most suitable si-
te for bacterial over growth in our study
which shows parallelism with the study of
Babaahmady et al (1). They found that MS
appeared to preferentially colonize below
the contact area. Abe (32) divided his samp-
les into four groups. Those having no ortho-
dontic treatment (control group), those ha-
ving no caries around the bracket (group A)
and those having caries around the bracket
(groups B and C). Those having no caries aro-
und the bracket had almost same level of
microorganisms with control group. This
study shows controversy with our study.
Chang et al. (26) highlights the importance
of extra preventive measures against ortho-
dontic related decay. The combination of da-
ily brushing with a fluoridated dentifrice, co-
upled with daily rinsing with a fluoride mo-
uth rinse, could provide complete protection
for the orthodontic patients by inhibiting de-
mineralization and promoting remineralizati-
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ajan olarak gonul rahatligr ile kullanilabilir.

Ortendahl ve arkadaslari (29) da yuksek
risk altindaki hastalari belirledikten sonra 6zel
bir uygulamada bulunulmasi gerekliligini bil-
dirmislerdir. Steinberg ve arkadaslari (36) ve
Zyskind ve arkadaslarinin (37) uygulamalarin-
da oldugu gibi ortama florid salan sement kul-
lanimi endike olabilir. Dogan ve arkadaslari
(38,39) da ortodontik tedavi goren hastalarda
cesitli agiz calkalama solusyonlart kullanimi-
nin kisa zamanda yada 5 guinlik rutin uygu-
lamada tuktrik icerisindeki MS seviyesini
azaltmada etkinliginin varligini boylece diiz
ylizey curuklerinin gelisiminde rol oynayan
bakterilerin ortadan kaldirilmasi ile ¢irtk ya-
pict komponentlerden birinin ortadan kaldiril-
mis olacagini savunmuslardir.

SONUCLAR

Sabit apareylerin yapistiriimasi ile uygula-
nan ortodontik tedavi dis ylzeyi tGzerindeki
MS dizeyinini anlamli sekilde arttirmakta
dolayisi ile mine dekalsifikasyonunun ve ¢u-
rik lezyonlarinin olusumu olasihgini arttir-
maktadir.

Kaninler cengellerinden dolayi en ytiksek
mine demineralizasyon riski tagimaktadirlar.

Bu ¢alismanin sonuglarinin ortodontik te-
davi oncesi ve ortodontik tedavi sirasindan
yiksek risk altinda olan hastalarin saptanma-
st ve siniflandirilmasi icin yardimci olabilece-
gini distinmekteyiz.

Yiiksek risk altinda olan hastalara, dislere
ve de bakterilerin en ¢ok toplandiklari bolge-
lere 6zel muamele edilmesi gerekmektedir.
Bunlar daha dikkatli tedavi edilmeli ve daha
sik curtik kontrol takibi altinda bulunmalidir.
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on (34). In addition to normal oral hygiene
procedures the use of mastic gum as Aksoy et
al. (35) suggested might be useful adjunct in
prevention plaque and caries formation du-
ring orthodontic treatment as well.

Ortendahl et al. (29) also suggested that af-
ter classifying high risk patients, a special re-
gimen should to be used. Such as cements
that release fluoride might be indicated like
Steinberg et al. (36) and Zyskind et al.(37)
applied. Dogan et al. (38,39) also suggested
several mouth rinsing solutions during treat-
ment because of reduction effect in salivary
MS levels in orthodontically treated patients
both in the short term and after regular treat-
ment time of 5 days so as to eradicate bacte-
rial component of smooth surface caries de-
velopment.

CONCLUSIONS

Bonding a fixed orthodontic appliance will
significantly increase MS levels on tooth sur-
face hence increase the possibility for enamel
decalcification and caries lesions formation.

The canines have the highest chance for
enamel demineralization possibly due to the
presence of canine hook.

The results of this study can help in scree-
ning and classifying the high-risk individuals
among orthodontic patients before and du-
ring orthodontic treatment.

A special concern must be shown to the
high- risk patients, the high-risk teeth and the
most favorable sites for bacterial accumulati-
on. They should be treated more carefully
and should be under a more frequent regi-
men of caries control.
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