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INTRODUCTION

Although direct bracket bonding is the exten-
sively used system, the role of bands cemented
onto the molars, are still important in the treat-

ment. Fixed orthodontic appliances have been found
responsible for demineralization and for the formation
of dental caries, since the beginning of the application.1

Researchers declared that the orthodontic band cemen-
tation happens at two interfaces: the band-cement inter-
face and the enamel-cement interface.They also empha-
sized that the enamel-cement interface is the most
important surface to prevent decalcification and forma-
tion of dental caries. Loss of mineral is a result of the
accumulation of food particles and bacteria, which pen-
etrated into the gap created between the band and
enamel as result of loss of cement. They added that the
cement, which would be used for the orthodontic band
cementation, should have the characteristic of prevent-
ing the decalcification of the enamel.1-8

Zinc polycarboxylate and glass ionomer cements are
the principle cements used for the banding process. Zinc
polycarboxylate cements were developed by Smith.9

Polycarboxylate cement is in powder-liquid form. The
powder consists of modified zinc oxide. The liquid con-
sists of 40% solution of liquid polyacrylic acid, and

includes fluoride, which prevents the formation of tooth
decay. It is an agent that adheres to dental enamel and
the band material both mechanically and chemically,
and it is proper for orthodontic cementation.9-11

Glass ionomer cements, introduced by Wilson and
Kent in 1971,12 are composed of silica sand and liquid
polyacrylic acid. In addition to be able to adhere chem-
ically to the enamel and to the dentin parts of the tooth
with the characteristic of being also able to bond to
metal surfaces, glass ionomer cements containing fluo-
ride are convenient for orthodontic cementation.13 In
comparison with other cements, glass ionomer cements
have an initially lower tensile strength. However, the
rate of gain of strength increases and they become stiff
and resistant to pressure.

Wilson and Kent12 and Smith14 emphasized that glass
ionomer cement is more resistant to pressure than zinc
polycarboxylate cement, but it has a similar tensile
strength. Mizrahi5 also reported that glass ionomer
cement is more resistant to pressure.

In his study where zinc polycarboxylate was com-
pared with glass ionomer cements, Mizrahi10,15 deter-
mined that the re-cementation rate of zinc polycar-
boxylate cement is 4.8%, whereas, it is 1.8% for glass
ionomer cement.

The aim of this study is to investigate the frequency
of re-cementation for the zinc polycarboxylate and the
glass ionomer cemented bands and to determine the
decalcification of enamel under these bands with both
types of cements, and the type of cement remaining on
the molars at the time of debanding.

MATERIALS AND METHODS
This research was done with a total of 486 molar bands,
which have been properly adapted to 148 patients, who
were under active treatment in the Orthodontics Clinic
of Faculty of Dentistry at Ege University. Teeth that
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had decalcification, caries or restorations were not
included in the study.

A two-day-separation with the plastic separators
was applied to the teeth to be banded. All bands were
tested by being placed on the teeth before cementation.
Before the cementation of the bands, all teeth were
cleaned with aqueous slurry of pumice and were rinsed
off thoroughly. Teeth were then isolated with cotton
rolls on the buccal and lingual aspects of each tooth,
and a high-volume saliva evacuating system was used
continuously to keep the mouth dry.

According to the instructions of the manufacturer,
282 bands (174 upper jaw, 108 lower jaw) were
cemented with zinc polycarboxylate (Poly-F® Plus), and
204 bands (120 upper jaw, 84 lower jaw) with glass
ionomer cement (3M RelyX™ Luting).

This study lasted on the average of 2 years and 4
months. During the treatment period the condition of
bands were checked at every regular appointment.
Patients were instructed to check for loose bands and
to inform the clinic of any problems. When bands were
re-cemented, the enamel surface was checked for
hypocalcific areas and the percentage of cement
remaining was recorded according the scale shown in
Figure 1.

The remaining cement was evaluated according to
the classification of Maijer and Smith.16 According to
this classification:

• Type I: Most of the cement remaining on the enamel
surface.

• Type II: 50% remaining cement on the enamel sur-
face.

• Type III: Less than 30% remaining cement on the
enamel surface.

RESULTS
The distribution of the 282 bands cemented with zinc
polycarboxylate was: 174 were placed on the upper jaw
and 108 on the lower jaw (Table 1). They were evalu-
ated as follows: 47 bands (27%) placed on the upper
jaw and 31 bands (28.7%) placed on the lower jaw had
to be re-cemented (Table 2).

Decalcification lesions were found as follows: 17
re-cemented teeth (36.1%) on the upper jaw and 8
re-cemented teeth (25.8%) on the lower jaw. (Table 3).

The remaining cement on the enamel according to
the classification was Type III on 21 teeth (44.6%) of
the upper jaw, whereas, there was not any remaining
cement on 26 teeth (55.4%) (Table 4). The remaining
cement on the enamel according to the classification
was Type III on 6 teeth (19.3%) of the lower jaw,
whereas, there was not any remaining cement on 25
teeth (80.7%) (Table 5).

The distribution of the 204 bands cemented with
glass ionomer was as follows: 120 were placed on the
upper jaw and 84 on the lower jaw (Table 1).When they

were evaluated for re-cementation, 12 bands (10%)
were re-cemented on the upper jaw and 9 bands
(10.7%) placed on the lower jaw. (Table 2). No decalci-
fication lesions were observed on these teeth (Table 3).

The remaining cement on the enamel was according
to the classification, Type I on 1 tooth (8.3%) of the
upper jaw, and according to the classification Type II on
11 teeth (91.7%) (Table 4). The remaining cement on
the enamel was according to the classification Type I on
2 teeth (22.2%) of the lower jaw, and according to the
classification Type II on 11 teeth (77.8%) (Table 5).

DISCUSSION
In this in vivo study, the frequency of re-cementation
for zinc polycarboxylate and glass ionomer cemented
bands, the decalcification of enamel under these bands
with both types of cement, and the degree of remain-
ing cement on the molars that occurred at the time of
de-banding were investigated.

Glass ionomer cement has significantly better reten-
tive properties to the enamel than to the band materi-
als. Besides the mechanical retentive properties, there
are also molecular properties that provide a better pro-
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Table 1. Band distribution.

UPPER LOWER TOTAL 
BANDS

Zinc polycarboxylate cement 174 108 282
Glass ionomer cement 120 84 204

Table 2. Distribution of re-cemented bands (N: Total bands, R: Re-
cemented bands, %: Percentage of re-cemented bands)

UPPER LOWER TOTAL
BANDS

N R % N R % N R %

Zinc 
polycarboxylate 
cement 124 47 27 108 31 28.7 282 78 27.6

Glass ionomer 
cement 120 12 10 84 9 10.7 204 21 10.2

\

Table 3. Distribution of decalcification lesions after band removal
(N: Total bands, D: Decalcification, %: Percentage of
decalcification)

UPPER LOWER TOTAL
BANDS

N D % N D % N D %

Zinc 
polycarboxylate 
cement 124 17 36.1 108 8 25.8 282 25 32

Glass ionomer 
cement 120 - - 84 - - 204 - -
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tection of the underlying enamel surface.16 Mount17

showed that correct dispensing and mixing of glass
ionomer cements are important to proper setting and
optimum properties. In our study, during the cementa-
tion process, particular importance was given to these
details.

Mizrahi and Smith18 noted that a dried salivary film
or liquid paraffin reduced the retention of polycar-
boxylate cemented bands on the enamel. For this rea-
son, in our study particular importance was given for
complete cleaning and dryness of the teeth on which
the bands would be cemented.

In our study, it was determined that the glass
ionomer cement group has significantly better reten-
tive properties. Whereas it is necessary to re-cement 78
of 282 zinc polycarboxylate cemented bands, it is only
necessary to re-cement 21 of 204 glass ionomer
cemented bands.

The reason for cement failure in retention may be
related to poorly fitting bands or unusual tooth mor-
phology. On the other hand, extraoral appliances may
also affect the retention of the band.13,14 In our study,
there were also patients using extraoral appliances

attached to the upper jaws. Of the bands (48) where the
extraoral appliances would be placed were cemented
with zinc polycarboxylate, and 24 of them had to be re-
cemented. Of the bands (28) cemented with glass
ionomer, and only 3 of them had to be re-cemented.
The retention of glass ionomer cement was better in
this situation.

Mizrahi and Cleaton-Jones19 found that there was an
increase in the frequency and intensity of enamel dem-
ineralization, especially of upper and lower molars after
the orthodontic treatment. They also added that despite
the adequate retention, the reason maybe the inade-
quate cleaning of the teeth before the cementation.

It is observed that glass ionomer cements, which are
more effective to prevent the decalcification and to
protect the teeth against the decalcification release flu-
oride for a long time.12,20,21 Researchers also mentioned
that glass ionomer cements have the feature of renew-
ing the fluoride in the enamel.22,23 However, they also
noted that the fluoride content of glass ionomer
cement may have an anticariogenic effect.6

Norris et al.6 mentioned that zinc polycarboxylate
cement is not so successful as glass ionomer cement in
releasing fluoride. Moreover, it was also emphasized
that the characteristic of zinc polycarboxylate cement
of being dissolved under the mouth conditions
increases the possible risk of demineralization under
the band.5,19

The glass ionomer cement, introduced by Wilson
and Kent12 takes place as the ideal cement for the
orthodontic bands in the literature because of its reten-
tion and insolubility.

In our study the observed formation of decalcification
on teeth after de-banding was higher in the zinc polycar-
boxylate cement group than the glass ionomer cement
group. The protective feature of glass ionomer cement
was determined with its difference in this situation.

In the in vitro studies, Norris et al.6 reported that, as
an orthodontic luting agent, the glass ionomer cement
is more practical in the clinic than zinc polycarboxylate
and zinc phosphate cement, and that it has a protective
effect on the enamel surface.

The mechanism of inhibiting the lesions by the fluo-
ride released from glass ionomer cement is not fully
determined yet. It may be explained as the fluoride
release into the enamel and covering the enamel crys-
tals. At the formation of the lesion, on the other hand,
the situation that there is not a full fluoride protection
under the orthodontic bands may also be explained, as
the fluoride released from the cement could not cover
the enamel crystals.24

Mizrahi25 mentioned in his in vitro study on the fac-
tors affecting the retention of cements, that zinc poly-
carboxylate cement shows a significantly higher reten-
tion to the band, whereas, the adherence of cements to
the teeth is not of the same degree.Therefore, at the de-
banding, the remaining cement would not be more than

Table 4. Evaluation of cement layer remaining on the upper teeth
after band removal (N: Number of bands of which have a
cement layer remaining, %: Percentage of cement layer
remaining)

CEMENT REMAINING

Type I Type II Type III No cement 
remains

N % N % N % N %

Zinc 
polycarboxylate
cement - - - - 21 44.6 26 55.4

Glass ionomer 
cement 1 8.3 11 91.7 - - - -

Table 5. Evaluation of cement layer remaining on the lower teeth
after band removal (N: Number of bands of which have a
cement layer remaining, %: Percentage of cement layer
remaining)

CEMENT REMAINING

Type I Type II Type III No cement 
remains

N % N % N % N %

Zinc 
polycarboxylate 
cement - - - - 6 19.3 25 80.7

Glass ionomer 
cement 2 22.2 7 77.8 - - - -
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expected. Because, according to the researcher, the
polycarboxylate cement has not only chemical, but also
mechanical retention to the both surfaces (band-
cement and enamel-cement surfaces) at the cementa-
tion of bands. We had similar results. We also observed
that the remaining cements of the zinc polycarboxylate
cement group are relatively less than the remaining
cements of the glass ionomer cement group.

In our study we recorded relatively more remaining
cement on the teeth at de-banding of the glass ionomer
cemented bands than at de-banding of the zinc poly-
carboxylate cemented bands. Thus we are of the opin-
ion that chemical retention has an active role on the
retention of the glass ionomer cement to the enamel
and dentin of the tooth.

Norris et al.6 and Copenhaver26 mentioned that the
remaining cement on the tooth surface could be pre-
ferred to cement on the band material in order to pro-
tect the surface of the enamel.

With the concordance of the results of our studies,
Clark et al.27 Fricker and McLachlam,28 Kvam et al.29

Maijer and Smith,16 Mizrahi et al.25 Mizrahi30 and Ölmez
et al.31 also determined that glass ionomer cement is the
best cement for orthodontic cementation.

CONCLUSION
In this study, the frequency of re-cementation for the
zinc polycarboxylate and glass ionomer cemented
bands, the decalcification of enamel under these bands
with both types of cement, and the degree of remaining
cement that occurred at the time of de-banding were
investigated comparatively.

It is natural that the orthodontists would prefer the
cement type with reliable retention during orthodontic
and extraoral force application, and the cement type
which strengthens and supports the enamel with the
chemical agents it contains in order not to cause decal-
cification areas on the enamel. Glass ionomer cement
has these qualifications, and this is why it is preferred.
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