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Abstract 

      The purpose of this study was to compare the time consumptions for polishing methods 
postremoval of orthodontic brackets by using a white stone bur, a Sof-Lex disc, a tungsten carbide 
bur, and a sandblaster. After 80 human premolars had been bonded with orthodontic brackets, they 
underwent thermocycling and debonding the brackets. The residual adhesives on tooth surfaces 
were assessed by using a composite remnant index. The teeth with CRI score 4 (N = 71) were 
randomly into four groups, according to the polishing methods. A complete removal of the 
adhesives from the tooth was conducted by the respective procedures. Each of their time 
consumptions was recorded and analyzed by using a one-way analysis of variance and 
Bonferroni’s post hoc test.  
      The results showed that using a tungsten carbide bur for such polishing purpose consumed 
significantly shortest time, followed by white stone bur, a Sof-Lex disc, and a sandblaster, 
respectively (P < 0.001). A tungsten carbide bur was thus illustrated to be appropriate for removing 
residual adhesives and should be used clinically to satisfy the patients in term of chair time. 
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 Introduction 
 

 Fixed orthodontic appliances have been 
used widely for the corrections of some 
malocclusions due to their several advantages. 
Resin adhesives are used for bonding the 
brackets with a tooth surface during the 
treatment procedures, are left on the surface 
after the treatment ended, and the residuals need 
some cleaning procedures. The processes 
consume clinical chair time, which affects the 
treatment time, orthodontists’ fatigues, and 
patients’ satisfactions. 

Some polishing methods for orthodontic 
adhesive removals and their minimal harm to the 
enamel surface have been documented. They 
include the use of hand scaler, ultrasonic scaler, 
LASER, and numerous types of burs for rotary 
instrument, that is, green stone, white stone, 
diamond, tungsten carbide, and composite burs, 
as well as Sof-Lex discs.1-7 

Although a sandblaster or an air-abrasion with 
aluminium oxide particles to remove the adhesive 
remnants has recently been recommended,8-10 
the most suitable time consumption is still 
controversial among several polishing 
techniques. Hence, this study aimed to compare 
the time consumptions for removing the adhesive 
remnants from the tooth surfaces postremoval of 
orthodontic brackets and postpolishing by a white 
stone bur, a Sof-Lex disc, a tungsten carbide bur, 
and a sandblaster. 
 

   Materials and methods 
 

The in vitro study was approved by 
Naresuan University Ethical Committee, 
Phitsanulok, Thailand (IRB Number 0697/2017). 

Eighty human maxillary premolars were 
gathered from Dental Hospital, Naresuan 
University. They possessed a normal morphology 
without previously bonded history, fluorosis, 
fracture, carious lesion, restorative material, 
crack line, or other dental defects on their buccal 
surfaces were included.  

After cleaning, each tooth with its buccal 
surface 1.0-1.5 mm above the plastic pipe’s rim 
was embedded in a plastic pipe, stabilized with 
self-curing acrylic resin (Figure 1A), and 
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recleaned with pumice slurry (Figure 1B). 
 

 
Figure 1. A human premolar with its buccal 

surface 1.0-1.5 mm above the plastic pipe’s rim 
embedded and stabilized with self-curing acrylic 
resin in a plastic pipe (A), and recleaned with a 
pumice slurry (B). 
 

After acid etching (Scotchbond Etchant; 
3M ESPE, MN), water rinsing, air drying, and 
primer (Transbond XT; 3M Unitek, CA) 
application, a stainless steel bracket (3M Unitek) 
with an adhesive (Transbond PLUS color change 
adhesive; 3M Unitek) was placed on the middle 
1/3 of each sample’s buccal surface. The 
adhesive excesses were lightly removed with a 
dental explorer, followed by polymerization of the 
light-cured resin according to the manufacturers’ 
instructions. After a storage in distilled water at 
37ºC for 24 hours, they were thermocycled 500 
times in each bath at 5-50ºC for 20 seconds and 
in interbath travel at 25ºC for 5-10 seconds, 
according to the International Standard 
Organization TB 11450 standard. 

Postremovals of the brackets with peeling 
forces by bracket-removing pliers, remnant 
adhesives were assessed and scored by using a 
composite remnant index (CRI),11 under a 
stereomicroscope (Olympus SZH10; Olympus, 
Tokyo, Japan) at a 25x magnification. Only those 
scored 4 (N = 71) from CRI were chosen and 
randomly divided into four groups according to 
the polishing methods as follows: 

Group I (n = 18) polished by using a white 
stone bur (Figure 2A, Dura-White Stones; Shofu, 
Kyoto, Japan) attached to a high-speed 
handpiece (120,000 revolutions per minute; rpm) 
with water coolant and with a light force in a 
mesial-to-distal directed movement and pressing 
the bur’s shank parallel to the tooth surface. 

Group II (n = 17) polished by using a Sof-
Lex disc (Figure 2B, Sof-Lex; 3M ESPE) 
attached to a low-speed handpiece (30,000 rpm) 
with air coolant and water irrigation during the 
polishing procedures in a sequence of course, 

medium, fine, and superfine discs with a light 
force in a mesial-to-distal directed movement and 
pressing the bur’s shank parallel to the tooth 
surface. 

Group III (n = 18) polished by using a 
tungsten carbide bur (Figure 2C, Renew 
adhesive removal burs #118S, Reliance 
Orthodontic Products, IL) in the same manner as 
those mentioned in Group I. 

Group IV (n = 18) polished by using a 
sandblaster (Figure 2D, Micro-abrasive 
sandblaster; Parkell Inc, NY) with aluminum 
oxide powder (50-micron diameter) 
perpendicularly to the enamel surface at a 
distance of 10 millimeters, an air pressure of 
approximately 7 kg/cm2. 

 

 
Figure 2. A white stone bur (A), a Sof-Lex disc 

(B), a tungsten carbide bur (C), and a 
sandblaster (D) used for removing the 
orthodontic adhesive remnants from the tooth 
surfaces in this study. 
 

The samples were rinsed by tap water 
and air-dried thoroughly using a moisture-free air 
source. A complete removal of all adhesive 
remnants from the enamel surfaces was carefully 
inspected by naked eyes combined with an LED 
light-cured machine, followed by a thorough 
reconfirmation with the stereomicroscope at a 
25x magnification. Time consumption (seconds) 
for complete removal of the residuals from each 
sample was recorded. 

The obtained data were analyzed using 
an SPSS program for Windows, Version 23.0 
)SPSS, NY). Descriptive statistics (mean ± 
standard deviations) were used to describe the 
time consumptions for removing the residuals. 
Differences among the removing methods were 
compared with a one-way analysis of variance 
(ANOVA), followed by Bonferroni’s post hoc 
comparisons. The level of statistical significance 
was set at P < 0.05. 

 
Results 
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The significantly least time consumption 
was detected in that using a tungsten carbide bur 
(18.80 ± 1.26 seconds), followed by those using 
a white stone bur (23.07 ± 2.95 seconds), a Sof-
Lex disc (60.11 ± 4.34 seconds), and a 
sandblaster (86.82 ± 2.52 seconds), respectively 
(Table 1). In addition, intergroup significant 
differences (P < 0.001) in the time consumptions 
for adhesive removals were shown. 
 

 
Table 1. Frequency of samples with each 

composite remnant score and time consumption 
(mean ± standard deviation) for removing the 
orthodontic adhesive materials in each group. 
Different uppercase letters indicate significant differences at P<0.05. 

 
Discussion 

 
Human maxillary premolars were chosen 

for this experiment because they were commonly 
extracted to serve an orthodontic purpose. Since 
the enamel surface was focused in this work, any 
tooth undergone a fixed orthodontic treatment, a 
pre-existing damage, or a defect was excluded to 
decrease the confounding factors during 
assessing the surface. 

After a bracket was removed by a bracket 
remover, a bond failure might occur at one of 
three interfaces, that is, adhesive-enamel 
interface, within the adhesive itself, or adhesive-
bracket interface.12 The last one resulted in the 
safest situation, due to a decrease in the risk of 
enamel cracking, when compared among them. 
However, it caused the largest amount of 
adhesives to be left on the tooth surfaces13,14 and 
the longest time to clean up.15,16 Out of 80 teeth 
in this study, 71 (88.75%) of them were scored 4 
with CRI, indicating some adherences of a large 
amount of adhesives to the tooth surfaces. It 
illustrated that an optimal force for debonding by 
using such pliers was obtained with least, if any, 
enamel damage. In addition, an equitability could 
be assumed in case of our comparisons the 
adhesive remnant removal time among the 
different polishing methods. 

A longer treatment time was unimpressive 
to any patient,17 the durations of adhesive 
removals should be a critically important factor 

for considerations, even in an orthodontic 
treatment with satisfactory outcomes. Although 
sandblasting was suggested the method of 
removing residual adhesives that provided a 
smooth postpolished enamel surface,8,10 some 
evidence of its time consumption was still 
unclear.9 The complete removal of the adhesive 
remnants by using a tungsten carbide bur in this 
study consumed the significantly shortest time, 
when compared to those by a white stone bur, a 
Sof-Lex disc, and a sandblaster, respectively. 
This was consistent with those documented 
earlier.9,17-19 With respect to the clinical time 
consumptions for a complete removal of 
postorthodontic residual adhesive, the tungsten 
carbide bur might cause the least chair time for 
patients with full-mouth bonded by fixed 
appliances. 
 

Conclusions 

 
Within the limitations of this in vitro study, 

a usage of a tungsten carbide bur to remove 
orthodontic adhesive remnants was concluded to 
consume significantly least time, when compared 
those using a white stone bur, a Sof-Lex Disc, 
and a sandblaster. 

 
Acknowledgements 

 
This study was supported by the Research 

Funds for Graduate Students from Faculty of 
Dentistry, Naresuan University. 
 

Declaration of Interest 
 

The authors declare no conflict of interest. 
 
 References 
 
1. Burapavong V, Marshall GW, Apfel DA, Perry HT. Enamel 

surface characteristics on removal of bonded orthodontic 
brackets. Am J Orthod Dentofacial Orthop. 1978;74(2):176-87. 

2. Retief DH, Denys FR. Finishing of enamel surfaces after 
debonding of orthodontic attachments. Angle Orthod. 
1979;49(1):1-10. 

3. Krell KV, Courey JM, Bishara SE. Orthodontic bracket removal 
using conventional and ultrasonic debonding techniques, enamel 
loss, and time requirements. Am J Orthod Dentofacial Orthop. 

1993;103(3):258-66. 
4. Campbell PM. Enamel surfaces after orthodontic bracket 

debonding. Angle Orthod. 1995;65(2):103-10. 

5. Hosein I, Sherriff M, Ireland AJ. Enamel loss during bonding, 
debonding, and cleanup with use of a self-etching primer. Am J 
Orthod Dentofacial Orthop. 2004;126(6):717-24. 

6. Karan S, Kircelli BH, Tasdelen B. Enamel surface roughness 
after debonding: comparison of two different burs. Angle 
Orthod. 2010;80(6):1081-8. 

http://www.ektodermaldisplazi.com/dergi.htm
http://www.jidmr.com/


 

Journal of International Dental and Medical Research ISSN 1309-100X                                                                   Polishing Methods    
http://www.jidmr.com                                                                                                Kiatanan Sugsompian and Thosapol Piyapattamin 

 

  Volume ∙ 13 ∙ Number ∙ 2 ∙ 2020 

                            
Page 462 

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

8. Reisner KR, Levitt HL, Mante F. Enamel preparation for 
orthodontic bonding: a comparison between the use of a 
sandblaster and current techniques. Am J Orthod Dentofacial 

Orthop. 1997;111(4):366-73. 
9. Kim SS, Park WK, Son WS, Ahn HS, Ro JH, Kim YD. Enamel 

surface evaluation after removal of orthodontic composite 

remnants by intraoral sandblasting: a 3-dimensional surface 
profilometry study. Am J Orthod Dentofacial Orthop. 
2007;132(1):71-6. 

10. Mhatre AC, Tandur AP, Reddy SS, Karunakara BC, Baswaraj 
H. Enamel surface evaluation after removal of orthodontic 
composite remnants by intraoral sandblasting technique and 

carbide bur technique: a three-dimensional surface profilometry 
and scanning electron microscopic study. J Int Oral Health. 
2015;7(2):34-9. 

11. Hong YH, Lew KK. Quantitative and qualitative assessment of 
enamel surface following five composite removal methods after 
bracket debonding. Eur J Orthod. 1995;17(2):121-8. 

12. Proffit WR, Fields HW, Sarver DM. Contemporary Orthodontics. 
5th ed. St. Louis, MO: Elsevier; 2014. 

13. Maringka G, Herda E. The duration of bracket detachment at 

Public Health Center Jakarta and Dental Hospital Universitas 
Indonesia. J Int Dent Med Res. 2016;9(Special Issue):345-50. 

14. Usoff MF, Al-Bayaty FH, Baharuddin IH, Dasor MMd. An image 

analysis of adhesive remnant index between metal and ceramic 
brackets: a clinical study. J Int Dent Med Res. 2018;11(2):543-
50. 

15. Bennett CG, Shen C, Waldron JM. The effects of debonding on 
the enamel surface. J Clin Orthod. 1984;18(5):330-4. 

16. Vikram S, Kunjappan SM, Vasanthan P, Sabitha S, Selvarajan 

AG, Saranya V. Adhesive remnants in orthodontic brackets: a 
microscopic study. J Int Oral Health. 2016;8(2):214-9. 

17. Mohebi S, Shafiee HA, Ameli N. Evaluation of enamel surface 

roughness after orthodontic bracket debonding with atomic 
force microscopy. Am J Orthod Dentofacial Orthop. 
2017;151(3):521-7. 

18. Eminkahyagil N, Arman A, Çetinşahin A, Karabulut E. Effect of 
resin-removal methods on enamel and shear bond strength of 
rebonded brackets. Angle Orthod. 2006;76(2):314-21. 

19. Ozer T, Başaran G, Kama JD. Surface roughness of the 
restored enamel after orthodontic treatment. Am J Orthod 
Dentofacial Orthop. 2010;137(3):368-74. 

http://www.ektodermaldisplazi.com/dergi.htm
http://www.jidmr.com/

