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ABSTRACT 

Aim of the study: to compare the effects on the enamel of two debonding techniques: by using debonding pliers and 

by using Weingart pliers, on metallic and ceramic brackets. Material and method: 112 maxillary and mandibular 

premolars that were previously extracted for orthodontic purposes were divided into four equal groups, then mounted 

in Duracrol blocks; two premolar groups were bonded with Dentaurum metal brackets and the other two with 

Forestadent® ceramic brackets. Transbond Plus Color Change and Transbond Plus Self-Etching Primer (3M) were 

used for bracket gluing. After storage for 48 hours in physiological serum at 21 degrees the samples were subjected 

to debonding in two manners: with bracket removal pliers for groups 1 and 3, and with Weingart pliers for groups 2 

and 4. The enamel cracks resulting after debonding were examined with an optical microscope at 12× magnification. 

Data were statistically analyzed by using Fisher’s test for low expected values. The chosen significance level was 

0.05. Results: the use of the Weingart pliers led to a higher percentage of enamel cracks during debonding (28.57% 

for ceramic brackets and 78.57% for metallic ones). Conclusions: it is better to use proper tools like bracket removal 

pliers, not other orthodontic pliers designed for orthodontic purposes. Metallic brackets are more susceptible to causing 

enamel cracks during debonding. 
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INTRODUCTION. 

During the orthodontic treatment, various 

bracket types are bonded on the tooth enamel; 

metal and ceramic ones are more used in our 

dental clinic, the first ones for bond stability 

and economic reasons, and the second one for 

aesthetic reasons. Direct bonding in 

orthodontics with composite resins is most 

used nowadays all over the world [1]. 

Debonding could be a damaging procedure for 

the tooth enamel when performed with an 

improper plier and in the wrong manner. 

Ceramic brackets are more aesthetic than the 

conventional stainless-steel brackets preferred 

by many patients [2]. Various studies described 

the breakdown of the ceramic brackets at 

debonding because of their brittle character 

[3,4]. Pain, enamel cracks, and time 

consumption were other disadvantages of 

debonding ceramic brackets [3,4].  

 

 

Experimental studies conducted in vitro 

concluded that during debonding procedures 

the tensile bond strength (TBS) was more than 

the shear bond strength (SBS) so, it means that 

the type and direction of debonding force is 

important [5,6]. 

Mechanical debonding with a lift-off 

instrument like bracket removable pliers or 

Weingart pliers is the most used debonding 

technique in everyday practice. The use of 

these pliers generates share and tension forces 

on brackets’ bases and wings and causes bond 
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failure on four levels: bracket-adhesive, 

adhesive-enamel, within the adhesive, or worse 

within the enamel. 

Our study aimed to compare in experimental 

conditions the conventional bracket removable 

pliers and Weingart pliers in debonding 

stainless-steel brackets and ceramic ones. 

 

MATERIAL AND METHOD 

The study group consisted of 100 patients who 

approved by giving their informed consent the 

collection, processing, and use of their personal 

medical information to perform this work. 

In our experimental study, we used 112 

maxillary and mandibular premolars that were 

previously extracted for orthodontic purposes. 

The orthodontic patients that needed these 

extractions agreed to the use of their extracted 

teeth in the study by writing an informed 

consent. The premolars were cleansed of soft 

debris and stored in physiological serum at tap 

water at room temperature. They were examing 

with an optical microscope at 12× 

magnification. 

Criteria for including teeth in the study were: 

• The crown integrity ( absence of 

decays, restorations, cracks or other 

structural defects); 

• The tooth was not previously treated by 

any local fluoridation method. 

After two days, they were removed from the 

physiological serum and were gently brushed 

with Depural Neo polishing paste from Spofa 

Dental, a fluoride-free product in order to 

eliminate that is generally used for professional 

teeth polishing. 

The crowns of the extracted teeth were 

mounted in Duracrol blocks with the buccal 

surfaces exposed for bracketing and testing. 

The hard self-curing resin blocks kept the teeth 

crowns fixed. The block size was 3.5 cm/3.5 

cm/2 cm. Before the Duracrol setting, the tooth 

crowns were put and pressed as long as only the 

buccal surface remained exposed. 

The 112 teeth taken in the study were divided 

into four equal groups (28 samples for each 

group). The first two groups were bonded with 

Dentaurum metal brackets and the other two 

with Forestadent® ceramic brackets. The 

brackets’ quality was tested by pulling an 0.018 

× 0.025-inch SS (stainless steel) archwire 

through their slot; no slot deformities were 

detected. 

Transbond Plus Color Change and Transbond 

Plus Self-Etching Primer (3M) were used for 

bracket gluing. Transbond Plus Self-Etching 

Primer was rubbed using mini sponges for ten 

seconds on the buccal teeth areas. The unit air 

spray was used then for five seconds to fix the 

primer. Transbond Plus Color Change paste 

was put on the brackets’ bases that were placed 

in the center of the buccal areas. The bonding 

material around the bracket bases was removed 

with a sealer then Transbond paste was light-

cured with a Woodpecker UV lamp at a light 

intensity of 800 mW/cm2. The light-curing was 

done from cervical, occlusal, gingival, mesial, 

and distal aspects for 10 s each perspective. 

After storage for 48 hours in physiological 

serum at 21 degrees the samples from the four 

groups were subjected to debonding in two 

manners: 

• Bracket removal pliers were placed 

occlusal and cervical between the 

enamel and bracket's base then 

squeezed (group 1 and 3). 

• Weingart pliers were placed mesial and 

distal on the bracket's wings then 

squeezed (group 2 and 4). 

The enamel cracks resulting after debonding 

were examined with an optical microscope at 

12× magnification. Data resulting from our 

experiment were verified to exclude outliers 
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and statistically analyzed. The statistical 

interpretation of the results was done by using 

Fisher’s test for low expected values. The 

chosen significance level was 0.05. 

 

RESULTS 

The results are shown in Table 1. We have 

found no statistically significant differences 

between the groups. 

 

Table 1. Enamel cracks after bracket debonding 

Enamel Cracks    Dentaurum Metal Brackets 

 Bracket Removal Pliers (N = 14) Weingart Pliers (N = 14) p  

Yes 2 (7.14%) 6 (21.43%) 
p = 0.596 

No 26 (92.86%) 22 (78.57%) 
 Forestadent® Ceramic Brackets  
 Bracket Removal Pliers (N = 14) Weingart Pliers (N = 14) p  

Yes 2 (7.14%) 8 (28.57%) 
p = 0.325 

No 26 (92.86%) 20 (71.43%) 

 

 

DISCUSSIONS 

Aesthetics are important for patients 

undergoing orthodontic treatment. Ceramic 

orthodontic brackets gave the most esthetic 

appearance to the patients wearing fixed 

appliances. Ceramic properties like the bond 

strength, resistance, the structure integrity have 

to take into account to meet the treatment 

requirements and to maintain the enamel 

integrity. Metal brackets are inferior to ceramic 

ones regarding aesthetics. They could be 

deformed under stress without fracturing; 

because of the lower bond strength, they may 

cause fewer enamel cracks during debonding 

procedures [7]. 

In our study, the bracket removal pliers showed 

debonding by using the shear force, and the 

Weingart pliers showed debonding by 

squeezing forces. 

Although the results did not show statistically 

significant differences between the groups, it 

can be observed that in the case of both types 

of studied brackets, the use of the Weingart 

pliers led to a higher percentage of enamel 

cracks during debonding. 

Similar results were got by Stanek and Pihut, 

who did not find statistically significant 

differences between groups of brackets 

debonded with bracket removal pliers and 

Weingart ones; they found that in the case of 

debonding with Weingart pliers there were 

more enamel injuries both in the case of using 

ceramic brackets and using metal brackets 

Victory Series (3M Unitek) that were in using 

edgewise typed brackets with a foil mesh base 

[8]. 

Another study designed by Pinho et all [9] 

compared the shear and tensile bond strength of 

metallic and ceramic brackets to enamel, 

acrylic, and ceramic. They found statistically 

significant differences between the shear bond 

strength (SBS) and the tensile bond strength 

(TBS) of the two bracket types bonded on 

enamel. The SBS was much higher in the case 

of metallic brackets with a mesh base. It means 
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that the risk of enamel cracks in debonding 

metallic brackets with a conventional plier is 

significantly higher than in ceramic ones. We 

found similar results in enamel cracks after 

debonding with a conventional plier. 

Pinho’s study [9] found the influence of the 

chemical composition of the brackets on their 

TBS and SBS on dental surfaces. Their 

different results may be due to using stainless-

steel brackets with a mesh base and the thermal 

cycling method in artificial saliva at pH 5.5 

after bonding. 

In the literature, there is no clear opinion on 

which bracket type provides better bonding. 

Another in vitro study [10] demonstrated that 

ceramic brackets gave higher bond strength and 

lower maximum principal stress than metallic 

brackets. Increased bond strength in ceramic 

brackets caused bond failure at the enamel 

surface, not between the bracket and the 

bonding material, resulting in more enamel 

fractures [10,11]. An enamel crack is possible 

during therapy or the ceramic bracket 

debonding, especially if the tooth is not vital 

[11]. 

Another study [12] indicated that the metallic 

brackets proved higher bond strengths than 

ceramic ones. In addition, Transbond Plus Self-

Etching Primer (3M) produced fewer bonds 

than the conventional technique, and many 

cases showed bracket-adhesive interface 

failure or cracks inside the primer. 

We also have to think of the pain and 

discomfort of the patient during taking off 

brackets. A study performed by Python et all 

[13] showed that by using specific bracket 

removal pliers the pain felt by the patient is 

lower than using other orthodontic pliers for 

other purposes, like How pliers and Straight 

cutters. 

the results obtained in the personal study and 

the data regarding the bone densities  

 

CONCLUSIONS 

In debonding brackets, it is better to use proper 

tools like bracket removal pliers, not other 

orthodontic pliers designed for orthodontic 

purposes. Metallic brackets are more 

susceptible to causing enamel cracks during 

debonding procedures than ceramic ones when 

using Weingart pliers. 
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