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ÖZET

Bu in vitro çal›flman›n amac›, difllerin
bantlanmas›ndan sonra, difl ve bant yü-
zeyleri aras›nda servikal marjinde kalan
boflluklar›n, farkl› bant simanlar› için de-
€erlendirilmesidir. Altm›fl alt üçüncü mo-
lar difl rastgele üç gruba ayr›ld›. ‹çleri pü-
rüzlendirilmifl molar bantlar› farkl› orto-
dontik bant simanlar› kullan›larak difllere
simante edildi (Ketac Cem®, 3M Multi-
Cure® ve Transbond Plus®).Difller, kronla-
r› yere dik olacak flekilde önceden haz›r-
lanm›fl kutulara (2,5 X 2,5 X 2,5 cm) yer-
lefltirildi. Örnekler bir vibrasyon makine-
si üzerinde siyah alç› ile kapland›. Alç›
sertlefltikten sonra örnekler kutulardan ç›-
kar›ld›. Skorlama için bukkolingual yön-
de trimlendi. Stereomikroskop alt›nda in-
celenen dört paralel kesitin ortalamas› o
örne€in skoru olarak bukkal ve lingual
yüzeyler için ayr› ayr› kaydedildi. Veriler,
varyans ve efllefltirilmifl t-testi ile istatistik-
sel olarak de€erlendirildi. Bukkal ve lin-
gualdeki boflluklar karfl›laflt›r›ld›€›nda,
Ketac Cem® (p<0.05) ve Transbond Plus®

(p<0.01) gruplar›nda lingualde bukkale
göre daha büyük boflluk oldu€u gözlen-
mifltir. Bununla birlikte her üç siman›n
bukkal ve lingual yüzeylerindeki boflluk
miktarlar› karfl›laflt›r›lm›fl ve araflt›r›lan üç
siman aras›nda bukkal ve lingualde ista-
tistiksel olarak anlaml› bir fark bulunma-
m›flt›r. Farkl› bant simanlar› aras›nda fark
bulunmamas›na ra€men, servikal marjin-
de temizlenmesi güç genifl boflluklar göz-
lenmifltir. Siman-bant yüzeyleri aras›nda-
ki boflluklar›n elimine edilmesi ve siman-
difl yüzeyi aras›nda boflluksuz bir alan›n
elde edilebilmesinde uygun bir yöntemin
belirlenmesi için daha fazla çal›flma ya-
p›lmal›d›r. (Türk Ortodonti Dergisi
2009;22:188-197)

AAnnaahhttaarr  KKeelliimmeelleerr:: Bant, Siman,
Boflluk Oluflumu.

SUMMARY

The aim of this in vitro study was to
compare three orthodontic band cements
for gaps remained between tooth and
band surfaces, at the cervical margin,
which possibly caused after banding pro-
cedure. Sixty freshly extracted human
mandibular third molars were randomly
divided into 3 equal groups. Micro-etched
molar bands were cemented to the teeth
using each of the orthodontic band ce-
ments (Ketac Cem®, 3M Multi-Cure® and
Transbond Plus®). The teeth were placed in
preformed boxes (2.5X2.5X2.5 cm);
crowns were on the bottom and perpendi-
cular to the ground. Samples were capped
with black colored plaster on a vibration
machine. After hardening of the plasters,
samples were removed from the boxes and
were trimmed in the bucco-lingual dimen-
sion for evaluation. The mean of four pa-
rallel sections examined under a stere-
omicroscope was noted as the score of that
sample, for buccal and lingual sides, sepa-
rately. Statistically analyses were perfor-
med by using analysis of variance and pai-
red-samples t-test. When buccal and lin-
gual gap formations were compared,
Transbond Plus® and Ketac Cem® groups
were found to have larger gaps in the lin-
gual side than buccal at p<0.05 and
p<0.01 level, respectively. Thus, buccal
and lingual gaps of three cements were
compared separately, and no statistically
significant difference was determined
among three investigated cement types at
buccal and lingual sides. However no dif-
ferences were found among different
types of band cements, it is clear that lar-
ge gaps were observed under molar
bands at cervical margin; where it is not
easily possible to clean. Further studies
should be conducted to determine a favo-
rable strategy to eliminate these gaps and
maintain a gap-free adaptation and ce-
mentation between band and tooth struc-
ture. (Turkish J Orthod 2009;22:188-197)

KKeeyy  WWoorrddss:: Band, Cement, 
Gap formation.
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Bantlar alt›ndaki boflluklar
Gaps under bands

G‹R‹fi
A€›z içinde sabit ortodontik apareylerin

uygulanmas› ile retansiyon alanlar› art›fl gös-
termekte (1) ve difl yüzeylerinin temizlenebi-
lirli€i güçleflmektedir. Buna ba€l› olarak da
braketlerin çevresinde ve bantlar›n alt›nda g›-
da art›klar›n›n birikme miktar›ndaki art›fl (2-4)
ile plak miktar›nda (5) da art›fl olabilecektir.
Braketlerin çevresinde ve bantlar›n alt›nda
difllerin mine yüzeylerinde uzun dönem yer-
leflerek geliflen plakta artm›fl miktarda ve de-
vam eden karyojenik de€ifliklikler, oldukça
h›zl› ilerleyen demineralizasyon alanlar›n›n
oluflumuna neden olabilir ve klinik olarak mi-
ne opasitesi olarak görülürler (4,6-8) ve en
yüksek prevelans alt ve üst daimi birinci mo-
lar difllerde rapor edilmifltir (4,9).

Molar bantlar› yüz y›l› aflk›n süredir orto-
donti prati€inde kullan›lmaktad›r (10) ve bon-
ded ataçmanlara göre okluzal temaslara ra-
hatl›kla karfl› koyabilir ve böylece tedavi bo-
yunca daha güvenilir olmalar› gibi avantajla-
r› vard›r (11). Pla€›n kolayl›kla yerleflti€i orto-
dontik bant marjinlerinin temizli€inin sa€lan-
mas› zordur. (12). Ortodontik bant marjinle-
rindeki mine opasiteleri genellikle ortodontik
bantlar›n difl üzerinde kaplad›€› bölgeyle ilifl-
kilidir. (4). Øgaard ve ark. (6) lezyonlar›n  ço-
€unun difleti marjinleri boyunca vestibüldeki
mine yüzeyinin üçte birinden daha az bir
alan kaplad›€›n› rapor etmifllerdir.

Ortodontik bantlar›n alt›ndaki deminerali-
zasyon birçok sebepten dolay› oluflabilir.
Bunlardan, mine yüzeyi ve adeziv aras›nda
mikro s›z›nt› (13), gevflek bantlar, nemli flart-
lar alt›nda yerlefltirilen bantlar, kötü oral hij-
yen, kullan›lan siman›n içeri€i (14), hatal›
yerlefltirilmifl bantlar (6,7), tükürük ak›fl›nda
ve gingival marjin ile bant aras›ndaki mesafe-
de art›fl mine demineralizasyonunda predis-
pozan faktörlerdir.

Bu in vitro çal›flman›n amac›, bantlama-
dan sonra, difl ve bant yüzeyleri aras›nda
servikal marjinde kalabilecek boflluklar›n,
farkl› bant simanlar› için de€erlendirilmesi
ve karfl›laflt›r›lmas›d›r. S›f›r hipotezlerimiz;
(1) servikal marjinde, difl yüzeyi ve bant ara-
s›nda bütün simanlar›n bukkal ve lingual yü-
zeylerde benzer boflluk formasyonu göstere-
ce€i ve (2) farkl› simanlar aras›nda boflluk
formasyonu miktarlar› bak›m›ndan herhangi
bir fark izlenmeyece€idir.

INTRODUCTION
The introduction of fixed orthodontic app-

liances into mouth increases the number of
retention areas (1), makes tooth cleaning dif-
ficult, so an increased prevalence of food im-
paction around brackets and underneath
bands may occur (2-4), with an increase in
plaque volume. (5) A high and continuous ca-
riogenic challenge in the plaque developed
and retained on the enamel surface for a pro-
longed period around brackets and underne-
ath bands may lead to development of areas
of demineralization which is extremely rapid
process, presenting clinically as enamel opa-
cities (4,6-8) and the greatest prevalence was
reported on the mandibular and maxillary
first permanent molars (4,9).

Over a hundred years molar bands have
been used in orthodontic practice (10) with
the advantage over bonded attachments in
that it resists occlusal interferences more rea-
dily and hence more reliable during treatment
(11). It is difficult to maintain cleaning at the
orthodontic band margins where plaque ad-
heres easily (12). Enamel opacities at the ort-
hodontic band margins are mostly related to
the specific position occupied by orthodontic
band on the crown of each tooth (4). Øgaard
et al. (6) reported most of the lesions are co-
vering less than one third of the vestibular
enamel surface along the gingival margin.

Demineralization under orthodontic
bands can be caused by many factors, among
which are microleakage between enamel and
the adhesive (13), loose bands, placement of
bands under moist conditions, poor oral
hygiene, nature of the cement used (14), the
ill-fitting bands (6,7) and access to the flow of
saliva and the distance from band to the free
gingival margin are factors in predisposition
of enamel demineralization (8).

The purpose of this in vitro study was to
evaluate and compare the possible gaps that
may remained after banding between tooth
and band at the cervical side for different
types of band cements. The null hypotheses
are (1) at the cervical margin, buccal and lin-
gual sides of all cements present similar gap
formations between tooth and band and (2)
there is no difference in the amount of gaps
among the types of cements.
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GGEERREEÇÇLLEERR  vvee  YYÖÖNNTTEEMM
ÖÖrrnneekklleerriinn  hhaazz››rrllaannmmaass››
Çekilmifl, çürü€ü bulunmayan altm›fl adet

alt üçüncü molar difl kullan›ld›. Çekimden son-
ra difller % 0,5’lik kloramin ile temizlendikten
sonra buzdolab›nda distile su içinde sakland›.
Anormal flekilli molar diflleri çal›flmaya dahil
edilmedi. Difller üç eflit gruba ayr›ld›. 

Difller pomza kullan›larak temizlendi, dis-
tile su ile y›kand› ve ard›ndan kuru hava ile
kurutuldu. Üçüncü molar difller için bant bu-
lunmad›€›ndan, daimi birinci molar difller için
üretilmifl iç yüzeyleri pürüzlendirilmifl bantlar
(G&H Wire Co, Greenwood, IN USA) kulla-
n›ld›. Her bir diflin kronuna en uygun bant se-
çilerek difllere adapte edildi. Bantlar›n yete-
rince iyi adapte edilemedi€i difller yenileriyle
de€ifltirildi. Her bir gruptaki yirmifler adet difl
üç farkl› siman ile bantland›. Tablo 1’de her
bir siman›n özellikleri özetlenmektedir. Bant-
lar›n simantasyonunda üretici firmalar›n tali-
matlar› izlendi. Örneklerin standart haz›rlan-
mas› için bant seçimi ve simantasyonu tek bir
araflt›rmac› taraf›ndan yap›ld› (A.E.). 

GGrruupp  11:: Ketac Cem® (3M Espe, Gmbh, See-
feld, Germany) siman›n toz ve likidi
kar›flt›r›l›p direkt olarak bantlar›n iç
yüzeylerine uyguland› ve bantlar
difllere yerlefltirildi. Bantlar difllere
simante edildikten sonra Ketac
Cem®’›n kimyasal sertleflmesi için 5
dakika beklendi.

GGrruupp  22::  Multi-Cure® (3M Unitek, Monrovia,
California, USA) siman›n toz ve liki-
di kar›flt›r›ld›ktan sonra Grup 1’de
oldu€u gibi bantlara uyguland› ve
bantlar difllere adapte edildi ve ›fl›k-
land›.

GGrruupp  33::  Transbond Plus® (3M Unitek) direkt
olarak bantlar›n iç yüzeylerine uy-
guland›. Bantlar yerlefltirildikten
sonra örnekler ›fl›kland›. 

Siman›n kronun ekvator hatt›n›n alt›na ra-
hatl›kla ulaflabilmesi için, bantlar›n oklüzal-
leri bir flaster ile kapand›, tüm metal yüzeyler
kapanacak flekilde simanla dolduruldu ve ilk
yerlefltirme parmak bas›nc›yla yap›ld›. Ard›n-
dan flaster ç›kart›ld› ve bant itici ve oturtucu
yard›m›yla bantlar adapte edildi. Taflan si-
manlar kuru bir rulo pamuk ile uzaklaflt›r›ld›.

MMAATTEERRIIAALLSS  aanndd  MMEETTHHOODDSS::  
SSaammppllee  PPrreeppaarraattiioonn
Sixty extracted human mandibular third

molars were collected which were free of ca-
ries and surface defect and stored in distilled
water in a refrigerator following decontami-
nation in 0.5% chloramines after extraction.
Abnormally shaped molars were not inclu-
ded in present study. The teeth were ran-
domly divided into three equal groups.

The teeth were then cleaned with pumice,
rinsed with distilled water and dried thoro-
ughly in a stream of air. As bands do not exist
for third molars, first permanent lower molar
bands with micro-etched fitting surfaces
(G&H Wire Co, Greenwood, IN USA) were
used. Appropriate bands were selected and
adapted to the crown of each tooth. The teeth
that the bands could not be adapted opti-
mally were substituted with the new ones.
Twenty bands were cemented with each of
the three cements. Summary characteristics
of each cement are given in Table 1. The ma-
nufacturers’ instructions were followed for
each cement type. To standardize specimen
preparation, band selection and cementation
were undertaken by one operator (A.E.).

GGrroouupp  II::  The mixture of powder and liquid
of Ketac Cem® (3M Espe, Gmbh,
Seefeld, Germany) was applied di-
rectly to the fitting surface of each
band and bands were placed and
adapted to molar teeth. Ketac
Cem® was allowed to bench cure
for 5 minutes following band ce-
mentation.

GGrroouupp  IIII:: The powder and liquid mixture of
Multi-Cure® (3M Unitek, Monrovi-
a, California, USA), was applied
directly to the fitting surface of
each band and following the pla-
cement and adaptation of bands to
molar teeth, they were cured with
a light source.

GGrroouupp  IIIIII:: Transbond Plus® (3M Unitek) was
applied directly to the fitting surfa-
ce of each band. Following band
placement and adaptation, samp-
les were light-cured.



Multi-Cure® ve Transbond Plus® simanlar
firman›n önerisi do€rultusunda bantlar›n ok-
lüzal taraf›ndan 10 mm çap›ndaki halojen ›fl›k
kayna€› ile (Hilux 350, Express Dental Pro-
ducts, Toronto, Canada) 60 saniye ›fl›kland›. 

Difl ile bant yüzeyi aras›ndaki boflluklar›n
ölçülmesinden önce bütün örnekler 24 saat
distile su içinde bekletildi. 

BBooflfllluukk  ddeerriinnllii€€iinniinn  ööllççüüllmmeessii
Difl ile bant materyali aras›ndaki muhte-

mel bofllu€un de€erlendirilmesi için daha ön-
ceki bir çal›flmaya (15) benzer bir yöntem
kullan›ld›. Örnekler, kronlar› tabanda ve yere
dik olacak flekilde, önceden haz›rlanm›fl ka-
l›plar (2,5 X 2,5 X 2,5 cm) içerisine yerlefltiril-
di. Difl ile bant yüzeyi aras›ndaki boflluklara
alç›n›n s›zmas›n› sa€lamak için örnekler vib-
rasyon aleti üzerinde siyah renkli alç› ile kap-
land›. Alç› tamamen sertlefltikten sonra ör-
nekler kal›plardan ç›kart›ld› ve skorlama için
bukkolingual yönde trimlendi (fiekil 1). Kesit-
lerde görülebilecek üç farkl› alan; bant yüze-
yi ile difl aras›ndaki siman tabakas› (C) veya
alç› tabakas› (P) ve difle bant›n adapte edildi-
€i alanda hem siman hem de alç›n›n oldu€u
tabaka (N) flekil 2’de görülmektedir. Bant ma-
teryali ve difl aras›ndaki alç›, boflluk oluflumu-
nu gösterdi€inden, s›zm›fl alç› miktar› hem
bukkal hem de lingual yüzeylerde stereomik-
roskop (X 20 magnifications) (SZ 40, Oly-
mpus, Tokyo, Japan) alt›nda elektronik dijital
kumpas (Mitutoyo Miyazaki, Japan) ile bant
materyalinin servikal marjininden itibaren öl-
çüldü. Bir kesidin ölçümü yap›ld›ktan sonra
tekrar trimleme yap›larak yeni bir kesit elde

To allow the cement easily flow under the
contour of crown, occlusal side of the bands
were sealed with a fluster, filled with cement
until all the metal surfaces covered and initi-
al seatings were performed by thumb pressu-
re. Then the fluster removed and the bands
were adapted with band pusher and band
seater. The excess cements were removed
with dry cotton wool rolls. 

Multi-Cure® and Transbond Plus® cements
were cured with a halogen dental curing light
unit (Hilux 350, Express Dental Products, To-
ronto, Canada) with an 10 mm diameter light
tip for 60 seconds from the occlusal aspect of
each band, in line with the manufacturers’
guidelines.

All specimens were then placed in distilled
water for 24 hours prior to measuring the gap
formation between tooth and band material.

MMeeaassuurreemmeenntt  ooff  GGaapp  DDeepptthh
To evaluate the possible gaps between to-

oth and band material, a method similar to
previous study (15) was used. The crowns of
samples were placed on the bottom and per-
pendicular to the ground and then capped
with black colored plaster in preformed bo-
xes (2.5 X 2.5 X 2.5 cm) on a vibration mac-
hine which will allow plaster to penetrate to
the gaps between tooth and band. After the
plasters get hardened, they were taken out
from the boxes and trimmed in the bucco-lin-
gual direction (Figure 1). Three different sites
that might be observed in the sections; a la-
yer of cement (C) and plaster (P) and an area

fifieekkiill  11..  Trimlenmifl bir fleklin

bukkolingual kesiti.

FFiigguurree  11..  Bucco-lingual

section of a trimmed sample.
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edildi. Her bir örnekte dört paralel kesit de-
€erlendirildi ve bunlar›n ortalamas› bukkal ve
lingual yüzeyler için o örne€in skoru olarak
belirlendi.

‹‹ssttaattiissttiikksseell  AAnnaalliizz
Veri analizleri, Statistical Package for Soci-

al Sciences (SPSS, Vers.13.0, SPSS Inc. Chica-
go, Illinois, USA) ve Excel 2000 (Microsoft
Corporation, Redmond, WA, USA) program-
lar› kullan›larak de€erlendirildi. 

Veriler Shapiro-Wilks normalite testi ve Le-
vene varyans homojenite testi ile istatistiksel
olarak de€erlendirildi. Verilerin normal da€›-
l›m gösterdi€i ve gruplar aras›nda de€iflkenler-
de homojenite oldu€u bulundu. Test gruplar›
aras›nda boflluk miktarlar›n›n istatistiksel de-
€erlendirilmesi karfl›laflt›r›lmal› varyans anali-
zi (ANOVA) ve efllefltirilmifl t-testi ile yap›ld›.

BBUULLGGUULLAARR
Ketac Cem®, Multi Cure® ve Transbond

Plus® gruplar›nda bukkal yüzeyde s›ras›yla
0,170, 0,409 ve 0,251 mm, lingual yüzeyde
s›ras›yla 0,704, 0,425 ve 0,416 mm ortalama
boflluk derinli€i tespit edildi. Her siman tipi
için bukkal ve lingual yüzeyler aras›ndaki

that band tightly fitted to the tooth so neither
cement nor plaster could be determined bet-
ween band material and tooth (N) were
shown in figure 2. Plaster between band ma-
terial and tooth indicates the gap formation,
so the penetrated plaster was measured form
the cervical margin of the band material with
an electronic digital caliper (Mitutoyo Miya-
zaki, Japan) under a stereomicroscope (X 20
magnifications) (SZ 40, Olympus, Tokyo, Ja-
pan) for both buccal and lingual sides. After
the measurement of a section, the sample
was trimmed for a new section. Four parallel
sections were measured for each sample and
the mean of those scores was noted as the
score of that sample for buccal and lingual si-
des, separately.

SSttaattiissttiiccaall  AAnnaallyyssiiss
Data analysis was performed by using Sta-

tistical Package for Social Sciences, (SPSS,
Vers.13.0, SPSS Inc. Chicago, Illinois, USA)
and Excel 2000 (Microsoft Corporation, Red-
mond, WA, USA).

The Shapiro-Wilks normality test and the
Levene variance homogeneity test were app-

fifieekkiill  22..  Bir kesitte üç bölge

görülmektedir; siman (C) ve

alç› (P) tabakas› ve bant›n

difle çok s›k› oturdu€u

bölgelerde siman veya

alç›n›n ay›rt edilemedi€i

bölge (N).  

FFiigguurree  22..  Three different sites

that might be observed in a

section: a layer of cement (C)

and plaster (P) and a part

that band tightly fitted to the

tooth so neither cement nor

plaster could be identified

between band material and

tooth (N).

TTaabblloo  11..  ‹ncelenen

ortodontik bant simanlar›n›n

özelliklerinin özeti.

TTaabbllee  11..  Summary

characteristics of

investigated orthodontic

band cements.



boflluk miktarlar› karfl›laflt›r›ld›€›nda, Trans-
bond Plus® (p<0,05)  ve Ketac Cem® (p<0,01)
gruplar›nda bukkal yüzeye k›yasla lingual yü-
zeyde daha fazla boflluk olufltu€u görüldü
(Tablo 2). 

‹ncelenen üç siman tipi karfl›laflt›r›ld›€›n-
da, bukkal ve lingual yüzeylerde gruplar ara-
s›nda istatistiksel olarak anlaml› bir fark bulu-
namad› (p>0,05) (Tablo 3).

Bu bulgulara dayanarak, bu çal›flma için
ileri sürülen s›f›r hipotezleri reddedilmemifltir.

TTAARRTTIIfifiMMAA
Ortodontik tedavi s›ras›nda difllerin labial

yüzeylerinde oluflan dekalsifikasyon önemli
bir klinik problemdir (8). Bu çal›flma, dekalsi-
fikasyonlara neden olabilecek bir faktör, bak-
teri pla€› ve debris birikimi için uygun alanlar
olan, en az›ndan mekanik temizlemeyi zor-
laflt›ran difl ve bant materyali aras›nda kalan
boflluklar üzerine odaklan›lm›flt›r. 

Daha önceki baz› çal›flmalar, bant kenarla-
r›nda (2,8,12,16) ve ara yüzeylerde (17) plak
birikimi nedeniyle oluflan mine deminerali-
zasyonuna dikkat çekmifllerdir. Mizrahi (4),
sert yiyecekler nedeniyle üst difllerin bukkal
tüberküllerinin alt bantlar›n bukkal tüpleriyle
oklüzyona gelmesi sonucu oluflan kuvvetler
nedeniyle molar bantlar›n›n alt›ndaki siman

lied to the data. The data showed normal dis-
tribution, and there was homogeneity of vari-
ances among the groups. Thus, the statistical
evaluation of gap values between test groups
was performed using ANOVA and paired
samples t-test.

RREESSUULLTTSS
All groups showed gap formations with a

mean depth of 0.170, 0.409, 0.251 mm in
the buccal and, 0.704, 0.425, 0.416 mm in
the lingual side for Ketac Cem®, Multi Cure®

and, Transbond Plus®, respectively. When
buccal and lingual gaps were compared for
each cement types, Transbond Plus® (p<0.05)
and Ketac Cem® (p<0.01) groups were found
to have larger gaps in the lingual side than
the buccal side (Table 2).

When investigated three cement types we-
re compared, no statistically significant diffe-
rence was found among the groups at buccal
and lingual sides (p>0.05) (Table 3).

Thus, both null hypothesis of this study co-
uld not be rejected.

DDIISSCCUUSSSSIIOONN
Decalcification of the labial surfaces of te-

eth during orthodontic therapy is a problem

TTaabblloo  22..  Bukkal ve lingual

boflluklar›n karfl›laflt›r›lmas›

TTaabbllee  22..  Buccal and lingual

gaps comparison.

TTaabblloo  33..  Simanlar›n

karfl›laflt›r›lmas›.

TTaabbllee  33..  Comparison of

cements.
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tabakas›n›n k›r›lmas›n›n mine demineralizas-
yonuna neden olan plak ve debris birikimi
için alanlar oluflturabilece€ini bildirmifltir. Bu
çal›flma, üç ortodontik bant siman›n›n bantla-
ma iflleminin hemen ard›ndan bukkal ve lin-
gual yüzeylerde mine ve bant aras›nda kalan
boflluklar› karfl›laflt›rm›flt›r ve bütün gruplarda
her iki yüzeyde de boflluk gözlenmifltir. Bant-
lar difllere yerlefltirilmeden önce, siman bant-
lar›n iç yüzeylerine tamamen yay›lm›flt›r. Bu
nedenle bant›n yerlefltirilmesinden sonra si-
man›n ulaflmad›€› alanlar›n olmas› molar di-
flin flekliyle, bant›n yerlefltirme yoluyla ya da
her ikisiyle iliflkili olabilir. Bu çal›flma in vitro
olarak tasarland›€› için yumuflak dokular, dil,
difl ve komflu difllerin konumunun klinisyenin
performans›n› s›n›rlayabilece€i in vivo çal›fl-
malara göre, bantlar›n yerlefltirilmesi muhte-
melen daha kolayd›r. Ayr›ca bu belirtilen fak-
törler siman›n banttan s›yr›lmas›n› kolaylaflt›-
rabilir ve daha büyük boflluklar›n oluflmas›na
neden olabilir. 

Bu çal›flmada bant ve difl yüzeyleri aras›n-
da sadece alç›n›n girdi€i alan ölçülmüfl ve
de€erlendirilmeye al›nm›flt›r. Ancak çal›flma-
n›n s›n›rlamalar› nedeniyle bant›n difl yüzeyi-
ne s›k›ca adapte oldu€u ara yüzey siman var-
l›€› ya da yoklu€u aç›s›ndan de€erlendirile-
memifltir. Bu bölgede siman›n olmamas› da
risk teflkil edebilir. Ayr›ca tüm servikal marjin
boyunca bir de€erlendirme yapamad›€›m›z-
dan bu çal›flmada dört fakl› bölgeden al›nan
kesitler üzerinde ölçüm yap›lm›flt›r.

Her üç siman türünde bukkal ve lingual
yüzeylerdeki boflluklar karfl›laflt›r›ld›€›nda,
Transbond Plus® ve Ketac Cem® gruplar›nda
lingual yüzeyde bukkal yüzeye göre daha
genifl boflluklar oldu€u görülmüfltür. Bu, ma-
teryallerin fiziksel özelliklerinin bir nedeni
olabilir. 

Bu laboratuar çal›flmas›n›n s›n›rlamalar›
dahilinde bu boflluklar›n mine demineralizas-
yonu üzerine etkisi de€erlendirilemez. Çünkü
s›cakl›ktaki de€iflim, bas›nçlar, nem, asidite
ve pla€›n var oldu€u kompleks a€›z ortam› la-
boratuarda oluflturulamaz (18). Ayr›ca litera-
türde difl f›rçalamas›na ilave olarak florid (14)
ve klorheksidin (16) içeren cilalar, floridli an-
ti-plak difl macunlar› (19), günlük floridli a€›z
gargaralar› (7), amorf kalsiyum fosfat içeren
ortodontik kompozit ve rezin modifiye cam
iyonomer siman (20) gibi yap›flt›r›c› materyal-
lerin kullan›m›n›n ortodonti hastalar›nda mi-

of clinical importance (8). The present study
focused on a factor which might be respon-
sible of these decalcifications, the gaps re-
mained between the tooth and the band ma-
terial which might be suitable sites for bacte-
rial plaque and debris retention at least res-
tricts the mechanical cleaning.

Some previous studies took attention to
accumulation of plaque at the band margins
(2,8,12,16) and at interproximal sites (17)
which will lead to enamel demineralization.
Mizrahi (4) suspected the breakdown of ce-
ment layer under molar bands as a result of
forces such as generated by the buccal cusps
of a maxillary occluding on the buccal tubes
of the mandibular bands by a hard bolus of
food, to create sites for accumulation of pla-
que and oral debris which will cause enamel
demineralization. Present study compared
three orthodontic band cements for gaps re-
mained between enamel and band for both
lingual and buccal sides, immediately after
banding and all groups exhibited gaps in
both sides. Before seating the band, cement
was spreaded into all inner surfaces of the
band, so the absence of adhesive after seating
the band might be related to shape of the mo-
lar tooth, the insertion path of the band or
both. As the present study is designed as an
in vitro procedure, it was possibly easier to
seating the band rather than in vivo where
soft tissues, tongue, placement of the tooth
and adjacent teeth which may restrict the cli-
nicians’ performance. Also these may increa-
se the peeling of cement from the band and
may cause larger gaps.

In the present study only the site that the
plaster penetrated between band and tooth
was measured and evaluated. However the
interface where the band is tightly fitted to
the tooth surface could not be detected for
presence or absence of cement with the limi-
tations of study, this site may be also risky in
the absence of cement. Furthermore, as we
could not improve a method for the evaluati-
on of gap volume as an area along the cervi-
cal margins, four parallel buccolingal secti-
ons were made and depth of gaps were me-
asured. The mean depth was accepted as gap
score in the present study.

When buccal and lingual gaps were com-
pared for each cement types, Transbond



ne demineralizasyonunun azalt›lmas›nda et-
kili oldu€u rapor edilmifltir. Ayr›ca cam iyo-
nomer simanlar›n yaln›zca inhibisyon de€il
mineyi remineralize etme kabiliyeti de gös-
terdikleri belirtilmifltir (12,21). 

Klinik olarak mümkün ise, bantlar yerine
difl eti sa€l›€› üzerine daha az negatif etkisi ol-
du€u için braketlerin tercih edilmesi öneril-
mifltir. Fazla miktarda plak birikimi nedeniyle
artan demineralizasyon riski göz önüne al›n-
mal›d›r (16). Bununla birlikte baz› çal›flmalar
bantlama için kullan›lan simanlar (22,23) ve
bonding için kullan›lan adezivlerin (24-28),
mine yüzeyi ve adeziv materyali aras›nda bak-
teri girifline ve mine dekalsifikasyonuna izin
verecek mikro boflluklar nedeniyle mikro s›-
z›nt›lar gösterdiklerini rapor etmifltir (12,29). 

Simanlar›n yo€un k›vam›ndan dolay› üreti-
ciler, ortodontik bantlama ifllemi amac›yla
bantlar›n iç yüzeylerine kolayca penetre ola-
bilen daha ak›c› k›vamda bir pat üretmek için
simanlar›n içeri€ini yeniden düzenlemeyi dü-
flünmelidirler (30). Boflluk oluflumuna e€ili-
min ve sonunda ortodontik apareylere komflu
ya da apareyler alt›ndaki demineralizasyon
oluflumunun azalt›lmas› için bonding/bantla-
ma materyallerinin ve uygulama tekniklerinin
daha fazla geliflmesi gerekir (31). Daha önce-
ki araflt›rmalarda bantlar›n a€›zda kalma
oranlar› araflt›r›lm›flt›r (32,33). Çal›flmam›zda
bu konuya ait bir de€erlendirme yap›lmama-
s›na ra€men, boflluk miktar›ndaki art›fl difl ve
bant materyalleri aras›nda kalan siman mikta-
r›n›n az olaca€›n› gösterecektir. Bunun da dü-
flük ba€lanma dayan›m›na neden olabilece€i
ve a€›zda kalma oran›n› etkileyebilece€i dik-
kate al›nmal›d›r.

Siman-bant ara yüzeyindeki boflluklar› eli-
mine etmek, siman ve difl yüzeyleri aras›nda
boflluksuz adaptasyon sa€lamak amac›yla uy-
gun bir yöntemin belirlenmesi için daha ileri
çal›flmalar yap›lmal›d›r. 

SSOONNUUÇÇ
De€erlendirilen üç bant siman› aras›nda is-

tatistiksel olarak herhangi bir farkl›l›k bulun-
mamas›na ra€men, bütün gruplar servikal
marjinde bant ile difl yüzeyleri aras›nda, te-
mizlenebilmesi neredeyse imkâns›z genifl
boflluklar göstermifllerdir. Buna dayanarak,
e€er vaka da uygun ise molar diflleri bantlama
yerine molar tüpleri ile bondlaman›n daha uy-
gun olaca€› aç›kt›r. Ancak baflar›l› bir tedavi

Plus® and Ketac Cem® groups were found to
have larger gaps in the lingual than buccal si-
de; which might be a reason of physical pro-
perties of materials. 

Within the limitation of this laboratory
study the effect of these gaps on enamel demi-
neralization can not be considered. Because
the complex oral environment with variation
in temperature, stresses, humidity, acidity and
plaque is not reproducible in the laboratory
(18). Also in the literature, fluoride (14) and
chlorhexidine (16) containing varnishes, flu-
oridated anti-plaque dentifrices (19), daily flu-
oride mouth rinsing (7) and using adhesive
materials such as amorphous calcium phosp-
hate–containing orthodontic composite and
resin modified glass ionomer cements (20)
were reported to be effective in addition to to-
oth brushing for reducing demineralization of
enamel in orthodontic patients. Also it was
mentioned that glass ionomer cements not
only inhibit, but also demonstrates the ability
to remineralize enamel (12,21).

If the clinical situation allows, it was re-
commended brackets to be preferred rather
than bands, as they show less influence on
gingival health. The increased risk for demi-
neralization due to a higher plaque accumu-
lation must be considered (16). However, so-
me studies reported that cements for banding
(22,23) and adhesives for bonding (24-28)
exhibit microleakage due to micro gaps bet-
ween enamel surface and adhesive which
may cause potential for microbial ingress and
consequent enamel decalcification (12,29).

Due to the compact consistency of the ce-
ment pastes, manufacturers should consider
reformulating the composition of cements to
produce a paste with a more flowable consis-
tency that can readily penetrate to the inner
surface of the bands for orthodontic banding
purposes (30). Further improvement of bon-
ding/banding materials and of application
technique is needed to reduce the tendency
of gap formation and consequent develop-
ment of demineralization adjacent or under-
neath to the orthodontic appliances (31). 

The survival rate of bands was investigated
in previous researches (32,33). However no
measurement took place in this study about
this issue, it should be noted that; increasing
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sonucunun elde edilmesi aç›s›ndan ortodon-
tik tedavi s›ras›nda bantlar›n kullan›lmas›n›n
kaç›n›lmaz oldu€u durumlarda, molar difllerin
servikal marjinlerinde bu boflluklardan dolay›
oluflabilecek demineralizasyonu önlemek ve
bu problemin üstesinden gelebilmek için ön-
lemler al›nmas› gerekmektedir.

amount of gap will represent lesser amount of
cement between tooth and band material;
which may lead to lower shear bond
strengths and may affect the survival rate.

Further studies should be conducted to de-
termine a favorable strategy to eliminate the
gaps on the cement-band interface and main-
tain a gap-free adaptation between cement
and tooth structure. 

CCOONNCCLLUUSSIIOONNSS
Although no statistically significant diffe-

rences were determined among three investi-
gated band cements, all groups exhibited lar-
ge gaps between the tooth and band at the
cervical margin, where cleaning is almost im-
possible. From this point of view, if the case is
suitable for bonding molar tubes instead of
banding, bonding might be a better choice.
However, as far as bands contributes to our
orthodontic practices for certain reasons, to
avoid from the demineralization at the cervi-
cal margins of the molar tooth might be resul-
ted from those gaps, precautions should be
taken in order to overcome this important
problem.
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