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ABSTRACT

Objective: To evaluate the effectiveness of different
methods of composite resin polishing after the
removal of orthodontic brackets. Material and
Methods: 160 resin discs made from a matrix of
acrylic resin were divided into 4 groups, according to
the type of composite resin used: G1 - microfilled (n
= 40), G2 - microhybrid (n = 40), G3 - nanohybrid
(n = 40) and G4 - nanofilled (n = 40). One half
of the samples was subjected to thermocycling, at
2000 cycles from 5 = 2 °C to 55 + 2 °C, for 1 min
each. Half of each group of resins was bonded with
Gemini™ metallic brackets (3M Unitek) and the
other half with Transcend™ ceramic brackets (3M
Unitek). The brackets were transferred to a universal
testing machine (EMIC DL model 2000). Half of
the specimens from each subgroup were polished
with diamond burs and the other half with Sof-Lex
discs. The average surface roughness of composite
resin discs was measured, using a profilometer,
before the bonding of brackets, after the removal of
brackets, after removing the excess resin and after
polishing. Results: After removal of brackets and
after polishing, the surface roughness was greater
in the microhybrid group (ANOVA, p < 0.05). After
removal of ceramic brackets, the groups showed
higher surface roughness (ANOVA, p < 0.05). There
was no significant difference in roughness related to
thermocycling and the type of polishing. Conclusion:
The quality of the polish is subjected to the type
of resin used. Ceramic brackets provided rougher
surfaces after removal. Both types of polishing used
are effective.
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RESUMO

Objetivo: Avaliar a efetividade de diferentes métodos
de polimento de superficie de resina composta apds a
remocao de braquetes ortoddnticos. Material e Métodos:
160 discos de resina composta foram confeccionados a
partir de uma matriz de resina acrilica e divididos em 4
grupos, de acordo com o tipo de resina composta usada:
G1- microparticulada (n = 40), G2- microhibrida (n =
40), G3 nanohibrida (n = 40), G4- nanoparticulada (n =
40). Metade das amostras foi submetida a termociclagem,
com 2000 ciclos entre 5 = 2 °C to 55 * 2 °C, por um min
cada. Metade de cada grupo o bradquete metdlico Gemini™
(3MUnitek) e a outra metade o braquete ceramico
Transcend™ (3M Unitek). A remocgdo dos braquetes foi
realizada em maquina de teste Universal (EMIC DL model
2000). Metade dos espécimes de cada subgrupo foi polido
com pontas diamantadas e a outra metade com discos
Sof-Lex. A média da rugosidade superficial dos discos de
resina composta foi calculada usando-se um perfilometro,
antes da colagem dos brdquetes, apds a remocio dos
braquetes, apds a remocédo dos excessos de resina e apds o
polimento. Resultados: O teste ANOVA mostrou que apos
aremocao dos bradquetes e apds o polimento, a rugosidade
superficial foi maior no grupo G2 (p < 0,05). Apds a
remocdo dos brdquetes cerdmicos os grupos mostraram
maior rugosidade superficial (p < 0,05). Nao houve
diferenca estatisticamente significante na rugosidade
entre os grupos termociclados e os tipos de polimento.
Conclusao: A qualidade do polimento esta sujeita ao tipo
de resina utilizada. Os braquetes ceramicos induzem a
uma maior rugosidade superficial apds a remocdo. Ambos
tipos de polimentos usados foram efetivos.

PALAVRAS-CHAVE

Resinas compostas; Polimento; Rugosidade da superficie.
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INTRODUCTION

here is constant demand for esthetic

restorative procedures in the daily practices
of dental clinics and, among the esthetic dental
materials developed over recent years, composite
resins have played a prominent role [1].

With the evolution of composite
resins, it has become possible to make
dental restorations while preserving the
dental structure and with excellent esthetic
results [2]. Polishing ability is one of the
main properties required [3] as it minimizes
biofilm stagnation, gum inflammation and
it prevents changes in color. If performed
properly, polishing guarantees a reduction in
surface roughness of composite resins by 26%
to 74% [4].

The effectiveness of these procedures
varies depending on the type of composite
used, the polishing sequence employed and
the characteristics of instruments, considered
isolated or in combination [5].

Adult patients usually have esthetic
restorations made of composite resins, which
currently represents a considerable proportion
of orthodontic patients [6]. The debonding
of the brackets at the end of the treatment
is achieved in two stages: the removal of
bracket and the removal of residual composite
adhering to the surface of enamel or dental
restoration [7]. During this procedure, the
professional should avoid damaging the
surface receiving the bracket and restore its
smoothness [8].

There is a vast amount of literature
available on surface roughness of composite
resins after polishing [9-11], and also the
condition of the dental enamel after removing
orthodontic brackets [12-15]. However there
have been very few studies that aim to make
an association between these variables [16]
and which propose an analysis on quality of
polishing in composite resins after the removal

of orthodontic brackets, a situation which
occurs very often in daily clinical practice.

This study aimed to evaluate the effect
of two types of polishing on the surface
roughness of different types of composite
resins after removal of metallic and ceramic
orthodontic brackets.

MATERIAL AND METHODS

The experimental units consisted of 160
composite resin discs divided according to the
type of resin used, namely:

*Group MF: Microfilled - Renamel
Microfill — Shade A2 (Cosmedent Inc., Chicago,
IL, USA) — Batch: 121006 AA

* Group MH: Microhybrid — Filtek Z250 —
Shade A2

(BM/ESPE, St. Paul, MN, USA) - Batchs:
N396503BR e N405166BR

* Group NH: Nanohybrid — Tetric N-Ceram
— Shade A2

(Ivoclar, Schaan, Liechtenstein) — Batchs:
R60303 e R60302.

e Group NF: Nanofilled - Filtek Z350 —
Shade A2

(3M/ESPE, St. Paul, MN, USA) - Batch:
N400816.

The response variable “surface roughness”
was evaluated quantitatively using the
parameter Ra (um) at four points in time. The
experimental design was fully randomized. The
three principles of experimental design were
observed, namely: replication, randomization
and local control.

A) Preparation of specimens:

For each group, a total of 40 resin discs
were made from a standardized acrylic matrix
with a diameter of 7 mm and thickness of 4
mm [17].

Using the incremental technique, the
resin was inserted and photopolymerized (UL
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Figure 1- Flow Chart: Division of specimens into groups and subgroups, and timing of roughness evaluations.

Ultralux EL photopolymerizer from Dabi Atlante,
Indastria Médico e Odontolégica — 500 mw/cm?
- Ribeirdo Preto, Sao Paulo, Brazil), following
the manufacturer’s instructions [18].

The 160 resin discs were inserted into PVC
cylinders (Tigre® - Joinville, Santa Catarina,
Brazil) and affixed with acrylic resin Jet®
(Classico, Brazil) in such a way that they would
remain as centralized as possible.

After cleaning, the specimens were stored
in distilled water for 30 days, in a 37 °C oven,
simulating oral conditions [19].

Specimens were further polished using
sanding discs (3M/ESPE, St. Paul, MN, USA)
with grits of 400, 600 and 1200, mounted on
a PLO2 sander (TECLAGO Industria e Comércio

Figure 2 - Specimen.

Ltda - Vargem Grande Paulista, Sdo Paulo, Brazil)
under refrigeration, in order to standardize the
initial roughness of the resins [20].

B) Aging of the composite resin:

The thermocycling procedure was carried
out on half of the specimens (n = 80), in an
Thermal Cycle Simulation Machine (Elquip -
Sdo Carlos, Sdo Paulo, Brazil), at 2,000 cicles
and at temperatures dwell of 5 °C and 55 °C, for
1 min [21].

C) Bonding and debonding the brackets:

Two types of bracket were used: Gemini™
metallic brackets (n = 80) (3M/ESPE, St. Paul,
MN, USA) and Transcend™ ceramic brackets
(n = 80) (3M/ESPE, St. Paul, MN, USA),
joined using Transbond™ XT resin (3M/ESPE,
St. Paul, MN, USA), as recommended by the
manufacturer [22].

After bonding, they were stored in
distilled water in a 37 °C oven for 24 hours to
prevent dehydration and then transferred to
an EMIC DL-200N universal testing machine
(EMIC - Sao José dos Pinhais, Parana, Brazil).
The shear bond strength test was performed at
a speed of 0.5 mm per minute and using a 200
kgf load cell, which was the force required to
promote the removal of ceramic brackets, as a
standard method of bracket removal.

After the removal of the brackets, the
specimens were polished. Firstly, the excess
resin that remained stuck to the composite
resin restoration was removed using multi-
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Figure 3 - Removal of bracket.

blade burs (Orthometric® - Marilia, Sao Paulo,
Brazil) with 12 blades connected to a low-
speed motor; these were replaced after every
10 applications [8].

One half of the specimens in each group
was subjected to polishing with diamond burs,
by a single operator, while the other half was
polished using Sof-Lex discs, as described below:

POLISHING WITH DIAMOND BURS (n =
20): Polishing was carried out using no. 2135FF
extra-fine diamond burs (KG Sorensen Ind. e
Com. Ltda - Barueri, Sdo Paulo, Brazil) connected
to a high-speed handpiece, under refrigeration,
with gentle pressure in one direction, for 20 s;
they were replaced after every five applications
[2,23].

POLISHING WITH SOF-LEX DISCS (n =
20): Polishing was carried out using a system
of Sof-Lex discs (3M/ESPE, St. Paul, MN, USA)
with a diameter of 19.5 mm, in the following
order: back side coatings in dark blue, medium
blue and light blue. Eight horizontal and
unidirectional movements were performed
using a low-speed handpiece; the discs were
moistened with water and replaced after every
two applications [4].

All procedures were performed by the
same operator, which was calibrated previous, to
standardize the pressure made on the specimens.

D) Roughness assay:

The profilometer used a microneedle
(TR200, Time Group Inc - Beijing, China) to
scan the surface roughness, employing the

parameter average surface roughness (Ra).
Surface roughness was evaluated by a single
blind evaluator prior to the bonding of the
bracket (R1), after bracket removal, after
excess resin removal and after polishing. Three
points were initially marked in order to ensure
repeatable measurements of the profiles.
From these points, two perpendicular and one
transverse profile were obtained on the surface
of each specimen, with a cut of 0.80 mm (Ac)
and a speed of 0.1 mm/s. The surface roughness
was recorded and the average roughness value
(Ra expressed in um) was determined for each
specimen for each time.

E) Statistical analysis:

The surface roughness of the specimens
was measured prior to the bonding of the
brackets (R1), and again after the thermocycling;
after the removal of the brackets (R2); after
the removal of the excess resin (R3) and after
polishing (R4), using a roughness meter.

After the descriptive and exploratory

analysis of the data, the mixed model
methodology was applied for repeated
measurements using the PROC MIXED

procedure in the SAS statistical program.

RESULTS

As can be seen from Table 1, there was no
significant difference in the average roughness
between the groups, either with or without
thermocycling (p = 0.2062), regardless of the
other factors studied.

As for the groups (microfilled,
microhybrid, nanofilled and nanohybrid)
there was no significant difference in average
roughness between them prior to the bonding
of the brackets (R1) (p > 0.05). After the
removal of the brackets (R2), the roughness
was significantly higher in the microhybrid
group (p < 0.05), while there was no
difference amongst the other groups (p >
0.05). After the removal of the excess resin
(R3), the nanofilled group exhibited lower
average roughness (p < 0.05) while there was
no difference amongst the others (p > 0.05).
After polishing (R4), both with Sof-Lex discs
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the difference between types of brackets was
significant for all the groups studied (p < 0.05),
with the ceramic brackets showing a higher level
of roughness. After the final polishing (R4), both
with the Sof-Lex discs and with the diamond

and with diamond burs, the microhybrid group
demonstrated a higher average roughness
than the other groups (p < 0.05).

After the removal of the brackets (R2)
and the removal of the excess resin (R3),

Table 1- Average roughness (standard deviation) as a result of the treatments.

Therm 2Brack “Poli Groups Time
R R2 "R3 R4
With Ceramic Burs SMH 0.073(0.011)Da $1818(0.042) Aa %0.786 (0103) Ba 0.321(0.023) Ca
SMF 0.079(0.022) Ca $1631(0.311) Ab %0.777(0.070) Ba 0110(0.017) Ca
NH 0.082(0.006) Ca $1698 (0123) Ab %0.768 (0.051) Ba 0174(0.045) Ca
SNF 0.072(0.007)Ca $1664 (0.056) Ab %0.754(0.045) Bb 0160 (0.074) Cb
With Ceramic Disc MH 0.072(0.006) Ca $1833(0.025) Aa %0.752(0120) Ba 0.296(0.008) Ca
MF 0.065(0.006) Ca $1681(0141) Ab %0.847(0.098) Ba 0100(0.008) Ca
NH 0.078(0.013) Ca $1639(0157) Ab %0.730(0.038) Ba 0134(0.050) Ca
NF 0.070(0.007)Ca $1723(0.080) Ab $0.739(0.042) Bb 0158 (0.045) Cb
With *Metalic Burs MH 0.077(0.014) Ca 1797 (0.061) Aa 0.630(0.037)Ba 0201(0.017) Ca
MF 0.068(0.017) Ca 1469 (0.232) Ab 0636 (0161 Ba 0.079(0.01) Ca
NH 0.067(0.014) Ca 1480(0.098) Ab 0.636(0.053) Ba 0135(0.022) Ca
NF 0.064(0.022) Ca 1600(0.062) Ab 0500(0.079) Bb 0109(0.011) Cb
With Metalic Disc MH 0.074(0.018) Ca 1668 (0128) Aa 0.717(0.084) Ba 0227(0.046) Ca
MF 0.078(0.016) Ca 1573(0181) Ab 0.735(0155)Ba 0.091(0.015) Ca
NH 0.067(0.017)Ca 1452(0.060) Ab 0620 (0.074) Ba 0250(0.326) Ca
NF 0.066 (0.017) Ca 1595(0.095) Ab 0.470(0.084) Bb 0.090(0.018)Cb
Without Ceramic Burs MH 0.069(0.009) Da $1791(0.095) Aa %0.780(0.070) Ba $0.388(0.039) Ca
MF 0.059(0.007)Ca $1711(0.077) Ab %0.831(0.053) Ba $0.255(0.055) Ca
NH 0.073(0.012)Ca $1704 (0191 Ab %0.757 (0.063) Ba $0.248(0.070) Ca
NF 0.066 (0.009) Da $1701(0.040) Ab %0.767 (0.043) Bb $0.303 (0.027) Cb
Without Ceramic Disc MH 0.066 (0.012) Da $1774(0.096) Aa %0.853(0.055) Ba $0.315(0.051) Ca
MF 0.064(0.010) Ca $1797(0.068) Ab %0.758(0.097) Ba %0157 (0.040) Ca
NH 0.074(0.014) Ca $1577(0.072) Ab %0.768 (0.044) Ba $0.205(0.078) Ca
NF 0.068(0.007) Da $1665 (0.086) Ab %0.765(0.037)Bb $0.297 (0.017) Cb
Without Metalic Burs MH 0.069(0.016) Ca 1659(0.070) Aa 0.656 (0.062) Ba 0.229(0.033) Ca
MF 0.067(0.019) Ca 1615(0.088) Ab 0573(0145)Ba 0.090(0.022)Ca
NH 0113(0.088) Ca 1613(0.027) Ab 0597(0.043) Ba 0127(0.023) Ca
NF 0.062(0.011) Ca 1545(0.085) Ab 0.456 (0.055) Bb 0109(0.022)Cb
Without Metalic Disc MH 0.074(0.006) Ca 1726(0.042) Aa 0657 (0.061) Ba 0190(0.026) Ca
MF 0.076(0.020) Ca 1654 (0138) Ab 0472(0148)Ba 0.095(0.025) Ca
NH 0.076(0.007) Ca 1504 (0209) Ab 0616 (0.063) Ba 0103 (0.027) Ca
NF 0107(0.093) Ca 1590(0.088) Ab 0496 (0.034)Bb 0.097 (0.015) Cb

Caption: "Thermocycling; ?Brackets; *Metal; “Polishing; ®microhybrid; ®microfilled; "Tnanohybrid; énanofilled; °prior to shearing test; after shearing test;
after the removal of the excess resin; 2after polishing. Mean value followed by the same letters (upper case horizontally and lower case vertically)
denotes no significance (p > 0.05)
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burs, a significant difference was only found
in groups not undergoing thermocycling (p <
0.05), and was also higher for ceramic brackets.

The highest average roughness was found
after the removal of brackets (R2) for all groups
in the study (p < 0.05), and the second highest
was after removal of excess resin (R3). There
was no difference in average roughness prior
to bonding of brackets (R1) or after the final
polishing (R4) (p > 0.05). There was also no
significant difference in roughness between
groups polished with Sof-Lex discs or with
diamond burs.

DISCUSSION

Finishing and polishing are critical steps
towards esthetic perfection and the durability
of composite resins [18]. Restorations subjected
to inadequate polishing are more susceptible to
staining and to a buildup of biofilm bacteria,
increasing the chance of gum inflammation and
recurring caries [4,24].

Several authors [2,4,23,25-28] have
been categorical in stating that the smoothest
surfaces are obtained with the assistance of
polyester abrasive strips, having used them in
their studies when preparing the specimens. In
the present study, the standardization of the
specimens was conducted by metallographic
polishing with sanding discs, under refrigeration
[20,29,30], ensuring that the initial roughness of
the specimens was similar. Surfaces conditioned
using polyester strips are rich in organic matrix
and should therefore be removed to avoid
premature aging and staining of the resin,
thereby requiring subsequent finishing and
polishing procedures [23,26,27].

The polishing of composite resin
restorations should afford a degree of
smoothness similar to the enamel, leading to a
clinically acceptable maximum value of up to
0.2 um [24,31]. The results found show that
the form of standardization used in this study

was effective, as it enabled all the specimens to
present similar levels of roughness prior to the
bonding of the brackets, levels which fall within
clinically acceptable values.

The roughness analysis of the enamel
surface or restoration consists of a safe,
quantitative method for evaluating surface
smoothness due to the ease of handling and
accuracy of results [26]. There is standardization
in the use of the parameter Ra in the literature,
which facilitates comparison of results [4,17,25].

Thermocycling simulates thermal changes
occurring in the oral cavity as a result of food
intake and breathing, inducing repeated
contraction and expansion, generating stress
at the interface between the teeth and bonding
material [32]. The presented results did not
highlight any alteration in surface roughness due
to aging via thermocycling, which was expected,
since the intrinsic properties of the resins had not
been evaluated, merely the surface roughness,
considered to be a measurement for surfaces
[33]. Moreover, due to the variety of components
that could influence their performance
(temperature, quantity and duration of each
cycle), thermocycling is deemed to be a valid
method for simulating the aging process, though
making comparison difficult [34].

The presented results considered the
influence of load particle size on the surface
smoothness of the composite resin, both before
and after final polishing. The microhybrid
type resin exhibited high, sometimes clinically
unacceptable, rates of surface roughness, after
theremoval of the brackets (R2) and after the final
polishing (R4), when compared to other types
of resin. Despite the fact that the other studied
types did not show a statistical difference in the
roughness value, an influence can be seen in the
size of the inorganic load of each resin, since
the characteristics of the microhybrid resins, i.e.
higher quantity of inorganic load and smaller
quantity of organic matrix, are prejudicial to the
quality of the polishing [1,35,36].

107

Braz Dent Sci 2015 Jan/Mar;18(1)



Viana MO et al.

Evaluation of different types of polishing of composite resin

surfaces after the removal of metal and ceramic brackets

Other authors [4,18,20,25] disagree,
stating that composites containing smaller
particles do not necessarily have lower rates
of surface roughness as these are not the only
characteristics that define the quality of the
final polishing. This is partly consistent with
what was found in the results of this study as,
despite the microhybrid resin having stood
out as having the roughest surface, the other
resins (microfilled, nanohybrid and nanofilled)
demonstrated similar results with regard to
surface roughness. This may be explained
by the percentage by weight of inorganic
load contained in these resins. According to
the manufacturers, the Renamel Microfill
(microfilled) resin contains a percentage of
75% by weight, Filtek Z350 (nanofilled) 72.5%,
Tetric N-Ceram (nanohybrid) between 80% and
81%, while Filtek Z250 (microhybrid) contains
82%. The percentage by weight of microfilled
and nanofilled resins is lower than that found
with the other resins. Despite this percentage
being similar for the two hybrid resins, as was
expected, the load composition is different; the
resin Tetric N-Ceram being mainly composed
of Barium while the Filtek Z250 is composed of
Silica, which probably explains the difference.

According to the results, the surfaces that
received ceramic brackets were found to be
rougher after the removal of the brackets (R2)
and after the removal of the excess resin (R3)
in comparison with those that received metallic
brackets. This behavior was also observed after
the final polishing (R4) with Sof-Lex discs and
diamond burs in samples that had not been
subjected to thermocycling. It is assumed that
the increase in surface roughness is directly
related to the difficulty in removing the ceramic
brackets [16], it not being uncommon to see a
loss of minerals in the dental enamel, or even
small fractures [37]. Due to the ceramic brackets
having greater adhesion capacity, a greater force
is required to completely remove them, which
increases the chances of fracture [16]. These
fractures appear as microscopic craters that
make polishing difficult and adversely affect
surface smoothness [38].

For a finishing and polishing system
to be effective, the cutting particles of the
abrasive material must be harder than the load
component of the restorative material [25].
According to the results, the polishing carried out
using Sof-Lex discs and diamond burs provided
a similar surface smoothness, regardless of the
type of resin used. This theory was supported
by studies found in the literature according to
which the aluminum oxide abrasive discs are
superior to the diamond burs since the smaller
particles on the disk and their characteristic
malleability promote a uniform abrasion of the
load particles and the organic matrix [2,4,23-
25,28]. Moreover these studies emphasized that
the diamond burs are more recommended for
finishing due to their high abrasive power.

The same polishing technique was not
followed by all authors studied. In this study, the
diamond burs were connected to a high-speed
handpiece, with continuous refrigeration while
the Sof-Lex discs were connected to a low-speed
handpiece, and moistened prior to use. This form
of use is probably related to the diverging results
presented as, even with the care taken to always
use an air/water spray to rinse the surface that
was being polished with the discs prior to the
next stage, the absence of abundant refrigeration
during the procedure could cause a buildup of
particles from the abrasion, causing three-body
wear, this type of wear being more aggressive to
the surface that is being polished [39].

The nanofilled composite resins are at the
end of the evolutionary scale of composite resins,
as they are fabricated with the aim of improving
the characteristics of esthetic restorations [36].
The polishing material selected for this type of
resin must possess particles of lower grit size
in order to abrade just the load particles of the
composite, preventing them from being removed
from their organic matrix and forming surface
irregularities [35].

The two types of final polishing were
effective in providing adequate surface
smoothness as they exhibited similar levels of
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roughness to those found prior to the bonding
of the brackets; these are below the clinically
acceptable thresholds with the exception of
the microhybrid group. The high rates of
roughness observed after the removal of the
orthodontic brackets and after the removal of
the excess resin, which are so prejudicial to the
esthetics of restoration, may be remedied after
the final polishing.

It is clear that, even with the constant
evolution in composite resins, it is essential that
the clinic does not neglect the performance of the
polishing phase after removal of the orthodontic
brackets, no matter whether they are metallic
or ceramic. Gentle, targeted pressure, preferably
accompanied by continuous refrigeration,
produces smoother surfaces and, therefore,
similar to the initial condition. Based on this
study, if these recommendations are followed,
this could be achieved with diamond burs or Sof-
Lex discs for all four types of composite resins
tested, as no statistically significant differences
were found between them in relation to the
levels of surface roughness.

CONCLUSION

Given the proposed aims and the data
obtained in this study, it may be concluded that
the quality of polishing is subject to the type of
resin employed and that the ceramic brackets
give rise to rougher surfaces after the removal.
The microhybrid resin demonstrated the highest
levels of surface roughness for the two types of
polishing, when compared to the microfilled,
nanohybrid and nanofilled resins. The diamond
burs and Sof-lex discs are effective for the
polishing of composite resins.

REFERENCES

1. Melo Junior PC, Cardoso RM, Magalhées BG, Guimaraes RP,
Silva CHU, Beatrice LCS. Selecionando corretamente as resinas
compostas. Int J Dent. 2011;10(2):91-6.

2. Nunes PMA, Ferreira SS, Sobral MAP, Turbino ML. Lisura superficial
de resinas compostas com nanoparticulas apds protocolos de
acabamento e polimento. Rev Assoc Paul Cir Dent. 2013 Out-
Dez;67(4):300-4.

10.

1.

12.

13.

14.

15.

16.

17.

Amaral PG, Aratjo IS, Dos Santos RL, Sales GCF, De Vasconcelos
LC, Gusmao ES. Influéncia do polimento superficial na retengéo de
placa bacteriana em restauracdes estéticas. Rev Bras Ci Sadde.
2010;13(1):63-8.

Tapia LR, Amaral FLB, Franga FMG, Flério FM, Rodrigues JA,
Basting RT. Rugosidade de resinas compostas submetidas a
diferentes métodos de acabamento e polimento. Rev Odontol
UNESP. 2012 Jul-Ago;41(4):254-9.

Ulusoy G. Comparison of finishing and polishing systems for
residual resin removal after debonding. J Appl Oral Sci. 2009 May-
Jun;17(3):209-15.

Giorgi FG. Tratamento ortodéntico em pacientes adultos mutilados
[monografial. Campinas: FUNORTE/SOEBRAS; 2013.

Bozelli JV, Bigliazzi R, Barbosa HAM, Ortolani CLF, Bertoz FA, Faltin
Junior K. Comparative study on direct and indirect bracket bonding
techniques regarding time length and bracket detachment. Dental
Press J Orthod. 2013 Nov-Dec;18(6):51-7.

Lima DOS. Anélise da rugosidade do esmalte apés a descolagem
de braquetes, utilizando diferentes brocas para remogao do
compésito remanescente [monografial. Niterdi: Universidade
Federal Fluminense; 2009.

Ismail SA, Suliman RT. Evaluation of the surface roughness for
three different types of composite resin materials using (Sof-Lex)
finishing and polishing systems: a comparative study. Dent J.
2013;13(2):221-7.

Uppal M, Ganesh A, Balagopal S, Kaur G. Profilometric analysis
of two composite resins’ surface repolished after tooth brush
abrasion with three polishing systems. J Conserv Dent.
2013;16:309-13.

Ereifej NS, Oweis YG, Eliades G. The effect of polishing technique
on 3-d surface roughness and gloss of dental restorative resin
composites. Oper Dent. 2013;38(1):E9-E20.

Pignatta LMB, Duarte Janior S, Santos ECA. Evaluation of enamel
surface after bracket debonding and polishing. Dental Press J
Orthod. 2012 Jul-Aug;17(4):77-84.

Bora N, Biswas PP. An SEM study of enamel surface damage
during debonding of ceramic brackets using different debonding
techniques — an in vitro. IJRID. 2013;3(4):39-63.

Pinto GV, Ferreira SA, Pinho M, Mesquita P. Comparagao entre dois
métodos de remocéo de compdsito apds tratamento ortoddntico.
Rev Port Estomatol Med Dent Cir Maxilofac. 2013;54(1):e34

Ahrari F, Akbari M, Akbari J, Dabiri G. Enamel surface roughness
after debonding of orthodontic brackets and various clean-up
techniques. J Dent. 2013;10(1):82-93.

Macieski K, Rocha R, Locks A, Ribeiro GU. Avaliagéo dos efeitos
de trés métodos de remogao da resina remanescente do braquete
na superficie do esmalte. Dental Press J Orthod. 2011 Sep-
Oct;16(5):146-54.

Gesser MT. Avaliacéo da resisténcia ao cisalhamento de
braquetes metélicos colados sobre superficie de resina composta
submetidas a diferentes tratamentos de superficie [dissertagao]
Campinas: Centro de Pesquisas Odontoldgicas Sao Leopoldo
Mandic; 2011.

Berger SB, Palialol ARM, Cavalli V, Giannini M. Surface roughness
and staining susceptibility of composite resins after finishing and
polishing. J Esthet Restor Dent. 2011 Feb;23(1):34-45.

109

Braz Dent Sci 2015 Jan/Mar;18(1)



Viana MO et al.

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

Evaluation of different types of polishing of composite resin

surfaces after the removal of metal and ceramic brackets

Trakyali G, Malkondu 0, Kazazoglu E, Arun T. Effects of different
silanes and acid concentrations on bond strength of brackets to
porcelain surfaces. Eur J Orthod. 2009 Aug;31(4):402-6.

Erdemir U, Sancakli HS, Yildiz E. The effect of one-step and
multi-step polishing systems on the surface roughness and
microhardness of novel resin composites. Eur J Dent. 2012
Apr;6(2):198-205.

Tuncer S, Demirci M, Tiryaki M, Unlii N, Uysal 0. The effect of

a modeling resin and thermocycling on the surface hardness,
roughness, and color of different resin composites. Esthet Restor
Dent. 2013;25(6):404-19.

Neves AM, Romano FL, Correr AB. Resisténcia ao cisalhamento
da colagemdos compositos Concise e Transbond XT com e sem
agente de unido. Dental Press J Orthod. 2011 Nov-Dec;16(6):63-8.

Al-Wahab ZN. An evaluation of the effects of different finishing/
polishing techniques on smoothness of composites. MDJ.
2009;6(2):104-9.

Endo T, Finger WJ, Kanehira M, Utterodt A, Komatsu M. Surface
texture and roughness of polished nanofill and nanohybrid resin
composites. Dent Mater J. 2010 Mar;29(2):213-23.

Nagem Filho H, D’Azevedo MTFS, Nagem HD, Marsola FP. Surface
roughness of composite resins after finishing and polishing. Braz
Dent J. 2003;14(1):37-41.

Silva JMF, Rocha DM, Travassos AC, Fernandes Junior VVB,
Rodrigues JR. Effect of different finishing times on surface
roughness and maintenance of polish in nanoparticle and
microhybrid composite resins. Eur J Esthet Dent. 2010;5(3):288-98.

Schmitt VL, Puppin-Rontani RM, Naufel FS, Nahsan FPS, Sinhoreti
MAC, Baseggio W. Effect of the polishing procedures on color
stability and surface roughness of composite resins. ISRN Dent.
2011;2011:617672. Epub 2011 July 11.

Almohaimeed M, Halim SAE. Influence of polish procedures on
properties of nano-composite resins. Life Sci J. 2014;11(3s):120-4.

Hosoya Y, Shiraishi T, Odatsu T, Nagafuji J, Kotaku M, Miyazaki M,
et al. Effects of polishing on surface roughness, gloss, and color of
resin composites. J Oral Sci. 2011 Sept;53(3):283-91.

30.

31

32.

33.

34.

35.

36.

37.

39.

Ourique SAM, Zeidan LC, Cassoni A, Arrais CA, Rodrigues JA.
Surface roughness evaluation of in vitro refinished dental
ceramics followed by bleaching treatment. Braz Dent Sci. 2013
Jul-Set;16(2):26-34.

Bollen CM, Lambrechts P, Quirynen M. Comparison of surface
roughness of oral hard materials to the threshold surface
roughness for bacterial plaque retention: a review of the literature.
Dent Mater. 1997 Jul;13(4):258-69.

Lee Y. Changes in the reflected and transmitted color of esthetic
brackets after thermal cycling. Am J Orthod Dentofacial Orthop.
2008 May;133(5):641.e1-6.

Amaral FLB, Colucci V, Palma-Dibb RG, Corona SAM. Assessment of
in vitro methods used to promote adhesive interfase degradation: a
critical review. J Esthet Restor Dent. 2007;19:340-54.

Santos PA, Garcia PPNS, Palma-Dibb RG. Shear bond strength of
adhesive systems to enamel and dentin. Thermocycling influence.
J Mater Sci Mater Med. 2005;16:727-32

Ferracane JL. Resin composite--state of the art. Dent Mater. 2011
Jan;27(1):29-38. Mota EG,

Weiss A, Spohr AM, Oshima HMS, Carvalho LMN. Relationship
between filler content and selected mechanical properties of six
microhybrid composites. Rev Odonto Cienc. 2011;26(2):151-5.

Zanarini M, Gracco A, Lattuca M, Marchionni S, Gatto MR, Bonetti
GA. Bracket base remnants after orthodontic debonding. Angle
Orthod. 2013 Sept;83(5):885-91.

Eslamian L, Borzabadi-Farahani A, Mousavi N, Ghasemi A. A
comparative study of shear bond strength between metal and
ceramic brackets and artificially aged composite restorations
using different surface treatments. Eur J Orthod. 2012
0Oct;34(5):610-7.

Anusavice JK. Phillips - Materiais Dentarios. 12a ed. Sao Paulo:
Elsevier; 2013.

Prof. Flavia Martao Flério
(Corresponding address)

Rua José Rocha Junqueira, 13
Ponte Preta — Campinas — SP - Brasil
Zip code: 13045-755

Email: flaviaflorio@yahoo.com

Date submitted: 2014 Dec 12
Accept submission: 2015 Mar 24

110

Braz Dent Sci 2015 Jan/Mar;18(1)



