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RESUMO
Considerando o uso de brocas para remoção da 
resina residual após descolagem do braquete e a 
possibilidade de injúrias à superfície do esmalte 
após o uso dessas brocas, este trabalho teve como 
objetivo realizar um estudo experimental para avaliar 
a variação do aspecto superficial do esmalte de 
forma qualitativa, por meio da avaliação com imagens 
topográficas do esmalte dentário, utilizando-se a 
Microscopia Eletrônica de Varredura (MEV), a qual 
permitiu ilustrar e avaliar a superfície do esmalte após 
a fase de polimento final, realizada por dois métodos: 
taça de borracha ou escova Robinson. Foram 
utilizados 25 dentes pré-molares humanos, obtidos 
a partir de exodontias em pacientes que procuraram 
voluntariamente o curso de Residência em Cirurgia 
da Clínica Odontológica Universitária da Universidade 
Estadual de Londrina. Os dentes foram divididos em 
quatro grupos: A, B, C e D, contendo 6 dentes cada, 
de acordo com as brocas utilizadas para a remoção do 
remanescente adesivo e o polimento escolhido, além 
de um dente como “controle”. Foi avaliada a rugosidade 
superficial do esmalte após a remoção da resina e a 
superfície do esmalte após o polimento com as duas 
opções apresentadas. Os resultados mostraram que, 
por observação e inspeção, as brocas removeram a 
resina residual de todos os dentes, porém, causaram 
riscos e ranhuras, como evidenciado nas imagens em 
MEV. Concluiu-se que não houve diferença estatística 
entre os métodos de polimento e que ambos foram 
importantes para a redução das marcas abrasivas, 
proporcionando uma superfície mais lisa do esmalte.

Palavras-chave: Esmalte dentário, Descolagem 
dentária, Braquetes ortodônticos, Microscopia 
eletrônica de varredura, Polimento dentário.

ABSTRACT
Considering the use of specific burs to remove 
residual resin after bracket debonding and the 
possibility of injuries to the dental enamel after 
using these burs, this study aimed to verify the 
variation in the enamel surface appearance in a 
qualitative way and evaluation with topographic 
images of the dental enamel. The use of Scanning 
Electron Microscopy (SEM) allowed to illustrate 
and evaluate the enamel surface after the final 
polishing phase using two methods: rubber cup or 
Robinson brush. Twenty-five human premolar teeth 
were obtained from extractions in patients who 
voluntarily sought the Oral Maxillofacial Surgery 
Residency at the Dental School from the State 
University of Londrina; the teeth were divided into 
four groups A, B, C and D containing 6 teeth each 
according to the burs used to remove the remaining 
adhesive and the chosen polishing, in addition to 
one tooth as a “control”. Dental enamel surface 
roughness was evaluated after resin removal and 
enamel surface after polishing with the two methods 
presented. The results showed that by observation 
and inspection, the burs removed residual resin 
from all teeth, however, caused scratches and 
grooves as evidenced in the SEM images. Based 
on the results, there was no statistical difference 
between the polishing methods, and both were 
important for the reduction of abrasive marks and 
provided a smoother enamel surface.

Keywords: Dental enamel, Dental debonding, 
Orthodontic brackets, Scanning electron 
microscopy, Dental polishing.
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INTRODUCTION
The search for an efficient and safe method for 
removing residual resin after debonding orthodontic 
devices has resulted, over time, in a wide variety 
of procedures. Nevertheless, even when used 
correctly, they can cause grooves and irregularities 
on the enamel surface (1), making it difficult to 
obtain good results without iatrogenic damage (2). 
The rough surface makes proper cleaning difficult, 
invites the deposition and retention of biofilm, and 
the formation of stains (2).

In the orthodontic routine, aiming to minimize 
the grooves caused by the burs and obtain 
a smoother and more homogeneous surface 
closer to the surface of the initial enamel, after 
removing the remaining resin, materials are used 
for the final polishing. This is an essential step for 
orthodontic post-treatment, enabling the recovery 
of aggressions to the enamel surface, avoiding the 
accumulation of biofilm, minimizing the chances 
of stains and/or caries lesions. In addition, the 
careful removal of remaining resin provides a 
more favorable aesthetics, contributing to a good 
oral health and, consequently, an improvement in 
the patient’s quality of life. Although final polishing 
is an essential step to reduce marks produced by 
instruments, there is still no consensus regarding 
the best method for carrying it out (3, 4).

In the present study, the importance of 
orthodontic bracket removal procedures after 
completion of treatment was considered, followed 
by the removal of residual resin that was used to 
bond these accessories and the final polishing of 
the enamel surface.

This research aimed to evaluate the enamel 
surface after removing the residual resin with 
burs, with the aid of the Scanning Electronic 
Microscope (SEM), as well as the use of two 
types of polishing, one using a Robinson brush 
and pumice paste, and another using a rubber cup 
with pumice paste.

METHODS
An experimental/laboratory study was carried 
out with the purpose of evaluating the use of two 
types of enamel polishing, after removing the 
orthodontic bracket and residual resin with two 
types of burs, one with high speed and the other 
with low speed. Human premolar teeth were used, 
extracted for orthodontic indications, from patients 
who voluntarily sought the Residency in Oral and 
Maxillofacial Surgery and Traumatology at the 
Dental School of the State University of Londrina 
(UEL), Brazil. The teeth were extracted without 

the need for tooth sectioning and kept in saline 
solution for a maximum period of 3 months.

As exclusion criteria, teeth with an origin other 
than the UEL, teeth with previous restorations, teeth 
extracted and stored outside the maximum period 
of 3 months or sectioned at the time of extraction, 
were discarded. The sample consisted of 25 
healthy human premolars, 1 tooth being “Control” 
and the other 24 teeth divided into Group A, Group 
B, Group C and Group D, which had brackets glued 
and removed after 1 month and the residual resin 
removed with a bur. Except for the “Control” tooth, 
all specimens had metal brackets bonded with 
Transbond XT resin (3M Unitek ®, Monrovia, CA, 
USA) according to the manufacturer’s instructions. 
The Groups were divided as follows: Group A: A1, 
A2: a high speed bur was used to remove residual 
resin; A3, A4, A5 and A6: high speed bur used to 
remove residual resin, followed by polishing with 
a Robinson brush and pumice stone; Group B: B1, 
B2: a high speed bur was used to remove residual 
resin; B3, B4, B5 and B6: bur at high speed used 
to remove residual resin, followed by polishing 
with a rubber cup and pumice stone; Group C: C1, 
C2: a low speed bur was used to remove residual 
resin; C3, C4, C5 and C6: bur at low speed used 
to remove residual resin, followed by polishing with 
a Robinson brush and pumice stone; Group D: D1, 
D2: a low speed bur was used to remove residual 
resin; D3, D4, D5 and D6: bur at low speed used to 
remove residual resin, followed by polishing with a 
rubber cup and pumice stone.

In preparation for bonding, all specimens 
underwent prophylaxis. The enamel was 
conditioned with 37% phosphoric acid (Magic 
Acid Vigodent®, Rio de Janeiro, RJ, Brazil) for 
20 seconds, washed with a water/air spray, dried 
in oil-free air, until it reached a milky-white color. 
Then, the adhesive was applied with a brush 
and light-cured for 20 seconds. Transbond XT 
resin was dispensed onto the bracket base using 
spatula 1 (Duflex ®, Rio de Janeiro, RJ, Brazil). 
The bracket was positioned on the tooth surface 
using orthodontic forceps (Morelli ®, Sorocaba, 
SP, Brazil) and pressed firmly, allowing the resin 
to penetrate the mesh. The excess resin around 
the base of the bracket was removed with an 
exploration probe (Duflex ®, Rio de Janeiro, RJ, 
Brazil) and light-cured for 40 seconds, 10 seconds 
on each side using the Optilight Max LED curing 
light (Gnatus ®, Ribeirão Preto , SP, Brazil) in 
continuous light intensity mode and at a power 
of 1200 mW\cm2. Subsequently, the samples 
were stored in a humid environment for a week, 
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until the brackets were removed. Regarding the 
removal of the brackets, to transfer less amount 
of stress to the enamel and the adhesive layer, 
applied forces were used on the outer wings of the 
brackets using Straight How pliers (Starlet ®, São 
Paulo, SP, Brazil), through pressure on the fins, 
causing deformation of the base and consequent 
removal. The samples predominantly showed 
fractures at the bracket/adhesive interface, with 
the resin adhering to the tooth surface.

Samples with similar amounts of residual resin 
had this material removed with burs by a single 
professional, a specialist in Orthodontics, using a 
high speed handpiece and micromotor (low speed) 
according to the bur used, with the aid of a dental 
reflector. The high speed multi-blade with 18 blades 
bur, from the Angelus Prisma Dental (Reference 
Code 710359) and the low speed zirconia multi-
blade bur, from the Morelli (Reference Code 
75.03.001) were used. The bur was positioned 
parallel to the long axis of the teeth and horizontal, 
precise, one-way movements were performed on 
the resin. The pressure was carefully applied to 
the handpiece during cuts to maintain uniformity. 
The evaluation of the removal of residual resin was 
carried out by visual and macroscopic observation, 
until total removal of the remnants, with the aid of a 
dental reflector and a magnifying glass, in addition 
to the active tip of an exploration probe.

Regarding polishing, a Robinson brush was 
used, made with ultra-flexible nylon bristles 
(American Burrs, Palhoça, SC, Brazil) or a flexible 
and soft latex rubber cup (American Burrs, 
Palhoça, SC, Brazil); In both protocols, polishing 
was done with the aid of an extra-fine pumice stone 
(SS White, São Cristovão, RJ, Brazil) and water at 
low speed for 15 seconds and then washed with a 
jet of water for 20 seconds.

The research was mainly based on the 
evaluation of all phases using the Scanning 
Electron Microscope (SEM), 400x magnification, in 
search of the final parameters of each phase. The 
experimental part was developed at the Electronic 
Microscopy and Microanalysis Laboratory (LMEM) 
at UEL. In the preparation process, the samples 
were cleaned and dried, and the material was 
fixed on metal bases containing double-sided 
carbon adhesive tape. Then, they received a layer 
of gold approximately 20 nm thick, as the gold 
on the surface allows us to obtain high-resolution 
images. In this process we used a sputter coater, 
Bal-Tec brand, SCD 050. After that, the material 
was analyzed using a Philips Scanning Electron 
Microscope (SEM), Quanta 200; using a voltage of 

20 kV and a working distance (WD) of 10 mm. The 
images were digitized and subsequently observed 
and compared to evaluate the appearance of the 
enamel surface, considering similar magnifications.

To evaluate roughness, the Enamel Roughness 
Index (ERI) was proposed, which evaluates the 
enamel surface in terms of smoothness conditions 
(Chart 1). To apply this index, the photographed 
area was subdivided into 100 equal parts, using 
a grid created on top of the photograph using the 
Power Point (Microsoft Corporation, Seattle, USA). 
After this, the number of damaged areas during the 
process of removing the orthodontic bracket and 
residual composite was evaluated. The evaluation 
was carried out directly on the computer screen, in 
a dark room to better visualize the enamel surface. 
Once the damaged areas were counted, the 
specimens had their appropriate score determined 
and were classified according to Table 1.

Therefore, the higher the group average, the 
greater the damage caused to the enamel after 
removal or removal plus polishing. The assessment 
was carried out in three different periods by the 
same individual, previously calibrated. The average 
found in the three assessments was noted and 
classified following the ERI. This index has greater 
reliability when compared to the surface roughness 
index (SRI), proposed by Howell and Weekes (5), 
since the ERI has a greater number of scores.

CHART 1 – ENAMEL ROUGHNESS INDEX (ERI).
1 up to 10% of the scratched surface

2 up to 20% of the scratched surface

3 up to 30% of the scratched surface

4 up to 40% of the scratched surface

5 up to 50% of the scratched surface

6 up to 60% of the scratched surface

7 up to 70% of the scratched surface

8 up to 80% of the scratched surface

9 up to 90% of the scratched surface

10 More than 90% of the scratched surface

The research was approved by the Research 
Ethics Committee of the State University of 
Londrina – UEL, through protocol number CAAE 
17075519.5.0000.5231.

The data obtained were analyzed using the R 
package version 1.2.2 software and considered 
the weights presented by the study’s sampling 
design. Considering the procedures, the Shapiro-
Wilk analysis of variance, Barlett analysis for 
homogeneity of variances and the Tukey test  
for multiple comparisons were used.
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RESULTS
Scanning Electron Microscopy (SEM) images, with 
400x magnification, after using burs to remove 
residual resin, showed enamel surfaces with 
different levels of irregularities and images showing 
scratches or grooves. There were no significant 
differences between the 2 different methods of final 
enamel polishing tested. Despite the important and 
efficient result of the polishing, observed in the SEM 
images, we can state that no enamel surface was 
restored to its original appearance.

 All protocols tested efficiently removed 
the remaining resin, considering both by visual 
assessment, with the aid of the dental reflector 
and the active part of the exploration probe, and by 
SEM. However, they led to considerable changes in 
the topography of the enamel with the appearance 
of grooves and small erosions (scratches) on the 
surface (Figure 2: A1 and A2; Figure 3: B1 and 
B2; Figure 4: C1 and C2; Figure 5: D1 and D2). 
The debonding procedures, followed by removal 
of the remaining resin with the two types of burs 
(Tungsten burs with 18 blades at high speed, brand 
Angelus prism dental and Tungsten zirconia burs 
at low speed, Morelli), resulted in a slightly rough 
surface , with irregularities on the enamel surface 
at different levels, as shown by the averages of 
the ERI, with 7.5 for Group A (Tungsten carbide 
burs with 18 blades at high speed), 4.5 for Group 
B (Tungsten carbide burs with 18 blades at high 
speed), 8.5 for Group C (zirconia Tungsten burs at 
low speed) and 5.0 for Group D (zirconia Tungsten 
burs at low speed) (Table 1).

For Group A, in which resin removal was carried 
out with a Tungsten carbide burs with 18 blades at 
high speed, and polishing with a Robinson brush 
and pumice stone, the photomicrographs revealed 
a great number of erosions and scratches (Figure 2:  
A1 and A2) compared to the Control tooth (Figure 1). 
After polishing with pumice, well-polished enamel 
surfaces were observed, although some marks or 
depressions were still present. (Figure 2: A3, A4, 
A5 and A6).

For Group B, with the resin removal performed 
using a Tungsten carbide burs with 18 blades at 
high speed, followed by polishing with a rubber 
cup and pumice stone, moderate striations on 
the enamel surface were observed after removal 
of the residual resin (Figure 3: B1 and B2). The 
use of pumice stone was efficient in polishing the 
enamel, softening the abrasive marks, though it 
was not able to remove more obvious grooves 
(Figure 3: B3, B4, B5 and B6).

In the protocol used in Group C, zirconia 
Tungsten burr was used at low speed, which 
efficiently removed the remaining resin, generating 
light grooves and striations on the tooth surface 
(Figure 4: C1 and C2). Subsequently, the use of 
a Robinson brush and pumice stone resulted in 
more efficient enamel polishing (Figure 4: C3, C4, 
C5 and C6), approaching the topography of the 
enamel of the control tooth.

For Group D, erosions and scratches caused 
by the zirconia Tungsten carbide burs at low 
speed (Figure 5: D1 and D2) were smoothed after 
polishing with a rubber cup and pumice stone, 
resulting in a smoother enamel surface, but with 
some depressions (Figure 5: D3, D4, D5 and D6), 
observed microscopically.

In general, the zirconia Tungsten burs at low speed 
were slightly more aggressive than those at high 
speed, and the polishing phase with pumice paste 
showed a positive influence on surface recovery 
of the enamel. This is confirmed by observing the 
photomicrographs that, in the images of phases 
“1 and 2”, can be seen a blunt action of an object 
(bur), which caused grooves and small erosions on 
the treated surface. In the photos of phases “3, 4, 5 
and 6”, there is a recovery through polishing, which 
left the surface smoother, but below the image of the 
control tooth, as shown by the ERI averages, with 
1.75 for Group A (multi-blade burs with 18 blades at 
high speed to remove resin, followed by polishing 
with a Robinson brush and pumice stone), 1.5 for 
Group B (multi-blade burs with 18 blades at high 
speed to remove the resin, followed by polishing 
with a rubber cup and pumice stone), 1.0 for Group 
C (zirconia Tungsten burs at low speed to remove 
the resin, followed by polishing with a Robinson 
brush and pumice stone), and 2.25 for Group D 
(zirconia Tungsten burs at low speed to remove the 
resin, followed by polishing with a rubber cup and 
pumice stone) (Table 1).

After carrying out the simple analysis of variance 
and considering the procedures, the assumptions of 
normality of residues (Shapiro-Wilk, p-value 0.0647) 
and homogeneity of variances (Barlett, p-value 
0.6932) were satisfied for the data transformed by 
the logarithmic function. As the analysis of variance 
was significant (p-value 0.000203), Tukey’s multiple 
comparison test was performed considering a 
significance level of 5% and found that the groups 
with polishing did not differ from each other but 
differed significantly of all groups of teeth that were 
not polished. Besides, the groups polished with the 
rubber cup do not differ from the groups polished 
with the Robinson brush.
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TABLE 1 – SCORE VALUES   ASSIGNED TO EACH TOOTH FOR THE ENAMEL ROUGHNESS INDEX (ERI).
ERI 1 2 Mean (1 / 2) 3 4 5 6 Mean (3 / 4 / 5 / 6)

A 8 7 7,5 2 1 1 3 1,75

B 6 3 4,5 2 1 2 1 1,50

C 8 9 8,5 1 1 1 1 1,00

D 6 4 5,0 3 1 2 3 2,25

Control Tooth Score Mean (C)

“C” 1 1

A1, A2: High Speed   to remove residual resin; A3, A4, A5 and A6: High Speed   to remove residual resin + Robinson brush with pumice stone; 
B1, B2: High Speed to remove residual resin; B3, B4, B5 and B6: High Speed to remove residual resin + rubber cup with pumice stone;  
C1, C2: Low Speed to remove residual resin; C3, C4, C5 and C6: Low Speed   to remove residual resin + Robinson brush with pumice stone; 
D1, D2: Low Speed   to remove residual resin; D3, D4, D5 and D6: Low Speed to remove residual resin + rubber cup with pumice stone.

Figure 1: Control tooth (C). SEM 400x.

Figure 2 – Group A. A1, A2: High Speed   to remove residual resin; A3, A4, A5 and A6: High Speed   to remove residual resin + Robinson 
brush with pumice stone. SEM 400x.

A1

A4A3

A2

A5 A6
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Figure 3 – Group B. B1, B2: High Speed   to remove residual resin; B3, B4, B5 and B6: High Speed to remove residual resin + rubber cup 
with pumice stone. SEM 400x

Figure 4 – Group C. C1, C2: Low Speed to remove residual resin; C3, C4, C5 and C6: Low Speed   to remove residual resin + Robinson brush 
with pumice stone. SEM 400x.

Figure 5 – Group D. D1, D2: Low Speed to remove residual resin; D3, D4, D5 and D6: Low Speed to remove residual resin + rubber cup 
with pumice stone. SEM 400x.
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DISCUSSION
One of the biggest challenges after orthodontic 
treatment is the precise removal of the adhesive 
residue, aiming to avoid not only irreversible 
iatrogenic injuries, such as rough surfaces, vertical 
cracks, pulp necrosis, loss of the external surface 
rich in fluoride, but also the presence of residues 
of adhesive in the adhesion area (6).

The protocols used to remove the brackets 
and residual adhesive caused irregularities and 
grooves in the enamel and severe damage to 
the enamel surface, and polishing was unable to 
reduce the damage (1-4, 6-15).

The removal of remnants resins from the 
tooth surface with the use of rotary instruments 
after orthodontic treatment can eventually 
cause damage to the enamel (2, 6, 9, 11, 13, 
15) and loss of surface structure with exposure 
of the endings of the enamel prism to the oral 
environment, accumulation of biofilm and pigments 
in microcracks, which can cause a decrease in 
surface resistance to organic acids. Eventually, 
these changes make the enamel more susceptible 
to demineralization and results in stains at the 
resin/enamel interface (1, 2, 6, 9, 12, 14, 16-
18), which may cause irreversible damage to the 
enamel (3, 8, 10, 19). Thus, it is necessary to 
consider the importance of trying, after removing 
the residual resin from the enamel, to restore the 
surface as close as possible to the pre-treatment 
conditions (9), even though no enamel surface has 
been restored to its original appearance (19). The 
hypothesis that the use of burs to remove residual 
resin damages and alters the enamel surface was 
confirmed by this study.

There are several techniques for removing 
residual resin, such as diamond burs, polishing 
tips, and tungsten carbide multi-blade burs at low 
and high speed (16). They can still be removed 
with pliers, scrapers, abrasive discs, stones, 
or ultrasonic instruments; irregularities caused 
by these rotating instruments result in greater 
roughness of the enamel surface (1).

Although there was no consensus in the 
literature, the most common way to remove 
adhesive residues after orthodontic removal is 
using tungsten carbide burs (1), and this option has 
been suggested by several authors (7, 16, 19-25).

According to Ferreira et al. (19), the debonding 
procedure, followed by removal of the remaining 
resin with a tungsten carbide multi-blade burs 
resulted in a slightly rough surface, with different 
levels of irregularities on the enamel surface. 
Conical tungsten carbide burs with 12 and 30 

blades at high speed proved to be fast and efficient 
in removing residual resin (26). In the present 
study, a Tungsten carbide burr with 18 blades was 
used at high speed and a zirconia Tungsten burr 
at low speed; In general, burs at low speed were 
slightly more aggressive than those at high speed, 
without statistical significance though. On the 
other hand, some studies have shown that burs 
used at low speed obtained better results, causing 
less damage (1, 3, 27).

Instead of the tungsten carbide burr, there are 
reports in the literature that it is preferred to other 
materials, such as Arkansas stone, which produces 
thin, shallow scars with a more homogeneous 
morphological appearance (13), aluminum oxide 
discs (12), residual adhesive remover, which 
caused less damage to the enamel surface 
(28), fiberglass burs, which scratch the surface 
less, being a good option for finishing and post-
removal polishing of orthodontic brackets (29, 30), 
discs Sof-Lex, which are presented as a more 
economical option (31), and the carbide finishing 
burs, which removes residual adhesive resin 
gently and effectively after detaching the bracket 
(32). There are still indications for the diamond 
bur, which removed the resin in approximately half 
the time compared to the eight-blade burr (8), and 
the Stainbuster burr, which created a smoother 
enamel surface, close to natural enamel (14).

The difference in cutting efficiency and residual 
resin removal can be determined by the rotation speed 
of the burr (29). Some authors (33, 34) preferred burs 
used at low speed, which would be safer.

Polishing after removing the orthodontic 
bracket is necessary and essential to obtain a 
surface with less surface roughness (31) and 
recover the enamel surface, leaving it smoother 
and brighter (3, 7, 9, 16, 22, 34, 35). According to 
some authors (10, 19, 20), polishing methods were 
unable to restore the original enamel surface after 
bonding and detaching the brackets and removing 
the residual resin. However, after removing the 
adhesive residue, all teeth had acceptable and 
satisfactory enamel surfaces (1).

The literature has little information about the 
effect of different systems for polishing enamel 
after removing orthodontic brackets, therefore, 
more studies are needed to test these finishing 
techniques (26), as well as finding increasingly 
more effective methods with less damage to the 
enamel surface (21).

In a comparative study, the enamel polishing 
was compared with aluminum oxide paste and 
water slurry of fine pumice (22). Although no 
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statistically significant differences were found 
in polishing between the groups, SEM analysis 
showed a smoother enamel surface when polishing 
is carried out with aluminum oxide paste compared 
to pumice stone, in addition to visually presenting 
a brighter surface. According to Macieski et al. 
(3), final polishing with polishing paste or pumice 
stone is considered an essential step to reduce 
the abrasive marks produced by the instruments 
during the removal of the remaining adhesive and 
is essential to obtain smoother enamel surfaces.

In the current study, the specimens were 
polished with pumice, using a Robinson brush or 
rubber cup for 15 seconds. After polishing, there 
was an improvement or recovery in the enamel 
surface, previously damaged with grooves and 
scratches caused by burs, as can be seen in Table 
1, which shows the individual scores per specimen 
and phase respectively, both after use of burs, 
such as recovery after polishing; corroborating 
the literature, stating that polishing with pumice 
promotes a smoother and more homogeneous 
surface and reduces roughness after using burs, 
becoming an essential step after orthodontic 
treatment (2, 3, 6, 7, 9, 11, 15, 20, 23, 36).

However, one study showed that final polishing 
with pumice was not sufficient to restore the 
enamel surface to the pre-treatment level (33). 
Furthermore, it was also shown that polishing with 
aluminum oxide paste, when compared to pumice 
stone, presents better results (22).

Vieira et al. (20) performed polishing with 
a rubber cup, pumice stone and water for 10 
and 30 seconds, and the results provided by 
SEM analysis showed that the pumice stone is 
necessary after removing the brackets and the 
procedures did not provide a surface equal to 
healthy enamel. On the other hand, Pignata et al. 
(11) used pumice stone, water, and a rubber cup 
for 30 seconds to polish the enamel and showed 
better results with increasing enamel polishing 
time, since the damage was minimized, reducing 
scratches and grooves, leaving only the deepest 
ones. Contrastingly, Cardoso et al. (6) polished 
with a pumice stone (SS White) and a rubber 
cup (Microdont) for 10 seconds and restored the 
initial conditions of the enamel. For Tavares (9) 
and Gregório et al. (36), polishing with a rubber 
cup, pumice stone and water was efficient, as 
this process reduced the roughness values   of all 
groups evaluated, as well as Fonseca, Pinheiro 
and Medeiros (16), who recommended polishing 
the enamel surface with rubber cups to increase 
smoothness and shine similar to natural enamel.

Janiszewska-Olszowska et al. (23) recommended 
the use of pumice paste for polishing and 
contraindicated Arkansas stones, green stones, 
diamond burs and lasers for removing residual 
adhesive. Other options for polishing the enamel 
surface were also mentioned, after removing the 
residual resin, such as finishing with graduated 
polishing discs or ceramic burs, which cause less 
damage to the enamel surface (7); the use of Enhance 
with polishing pastes (21); rubber cup and polishing 
paste (1); silicate paste and rubber cup (32); PoGo 
micro polisher (37); Sox-Flex discs (31) and the 
Enhance finishing and polishing kit followed by the 
use of a Prisma Gloss polishing cup and paste (38).

When comparing polishing at high and 
low speed, it was observed that polishing at 
high speed generated a rougher surface with 
irregularities; the best result was obtained with 
the use of a rubber cup at low rotation and with 
refrigeration, which resulted in an enamel surface 
with fewer scratches and grooves, exhibiting a 
shiny and smooth surface (19). In this research, it 
was observed that the polishing phase proved to 
be important and efficient for the recovery of the 
enamel surface, and that this efficiency occurred 
both with the use of a Robinson brush plus pumice 
stone and with the use of a rubber cup with pumice 
stone, even though, it does not restore the initial 
condition of the enamel.

Removing resin residue from the tooth surface 
after detaching orthodontic accessories, without 
iatrogenic damage, is difficult to achieve, but it 
is an essential step to eliminate biofilm retention 
and restore the aesthetic surface of the tooth (2, 
12, 14, 15, 18). Some authors have suggested 
new studies to find increasingly effective methods 
that cause less damage to the enamel surface, as 
restoring enamel to its original morphology is still 
a challenge (14, 19, 21).

CONCLUSION
Based on the studies and results found, the types 
of burs used in this evaluation were effective and 
removed the residual resin after debonding the 
bracket but caused micro abrasions and changes 
to the enamel surface. There was no statistically 
significant difference between polishing with a 
Robinson brush and pumice stone, when compared 
to polishing with a rubber cup and pumice stone, 
and observation of the images showed that, in 
most cases, polishing was effective in reduction 
of the surface roughness of the enamel, providing 
a smoother and more polished enamel surface, 
below the image of the control tooth though.
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