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Treatment of Enamel Surfaces After
Bracket Debonding: Case Reports
and Long-term Follow-ups

RH Sundfeld ® LM Franco ® LS Machado
NIP Pini ® FM Salomao ® RB Anchieta
D Sundfeld

Clinical Relevance

After bracket debonding and mechanical removal of residual bonded material, the use of
enamel microabrasion can be an excellent method for restoring the morphologic

characteristics of the enamel surface.
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SUMMARY

After bracket debonding, residual bonded ma-
terial may be observed on the enamel surface.
When not properly removed, this residual ma-
terial can interfere with the surface smooth-
ness of the enamel, potentially resulting in
staining at the resin/enamel interface and
contributing to biofilm accumulation. Clinical
case reports demonstrate clinical procedures
to remove residual bonded material after
bracket debonding. A water-cooled fine ta-
pered 3195 FF diamond bur was used to remove
the residual bonded material. Subsequently,
the enamel surface was treated with Opalustre
microabrasive compound. After one week,
overnight dental bleaching was initiated using
10% carbamide peroxide in custom-formed
trays for four weeks. The enamel microabra-
sion technique was found to be effective for
polishing the enamel surface and for reestab-
lishing the dental esthetics associated with
dental bleaching. Longitudinal clinical con-
trols of other clinical cases are presented.

INTRODUCTION

The aim of orthodontic treatment is to correct the
malpositioning of teeth, which can affect the pa-
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Figure 1. Example of resin cement remaining after bracket debond-
ing.

tient’s mastication, speech, and hygiene. Conse-
quently, the functional correction can also provide
better dental esthetics by providing harmony be-
tween the teeth and smile. Nevertheless, there are
concerns regarding the adhesion of brackets, includ-
ing the need for sufficient bond strength, ease of
debonding, and the limited risk of permanent
damage to the enamel surface.!

At the conclusion of orthodontic treatment and
after bracket debonding, residual bonding material
may remain on the facial enamel surface (Figure 1),
which may clinically influence the esthetics of the
enamel and smile.? When not properly removed, this
retained resin bonding material interferes with
surface smoothness of the enamel, potentially re-
sulting in staining at the resin/enamel interface and
contributing to biofilm accumulation.®*

Several protocols have been proposed for removing
the residual bonding material, such as using pliers;
using diamond, carbide, or tungsten burs; and
polishing with discs, cups or points or with impreg-
nated aluminum abrasive discs.>°® Ultrasonic re-
moval and bioactive-glass air-abrasion have also
been reported in the literature.®'° Regardless of how
carefully the residual material is removed, however,
iatrogenic damage to the enamel after debonding
procedures is inevitable.>'! No instrument can
achieve complete composite removal without affect-
ing the enamel surface.?'? Therefore, these tech-
niques result in some superficial damage to the
enamel surface, inducing scratches or grooves on
enamel tissue, which can affect the anatomical shape
and surface smoothness.®'** Additionally, improp-
er debonding can result in cracks on the enamel
surface or fracture of the enamel prisms.® As a
consequence, tooth sensitivity, increasing risk of

Figure 2. A 25-year-old male patient who presented with residual
bonded material on the maxillary and mandibular facial surface after
removal of orthodontic brackets.

caries, and pulp necrosis can occur,® especially when
dealing with ceramic brackets.!

To obtain a smoother and more regular enamel
surface, some studies'®'® have proposed removing
residual material by using a diamond bur in a high-
speed handpiece under water cooling and subse-
quent enamel microabrasion. The microabrasion
technique is used to remove superficial intrinsic
stains and to repair superficial enamel defects.
Microabrasion has shown excellent clinical results,
both immediately after its completion and after long-
term follow-up.'?-22

The current study presents clinical case reports
that describe the steps for removing the residual
material after orthodontic bracket debonding, fol-
lowed by enamel microabrasion and dental bleach-
ing. The effectiveness and longevity of the treatment
are evaluated using scanning electron microscope
(SEM) images and through the long-term results of
previous clinical cases.

CASE REPORT

After bracket removal with orthodontic pliers, a 25-
year-old male patient presented to a dental clinic
with residual bonded material on the facial surface
of teeth in the upper and lower arches (Figure 2). All
of the necessary clinical procedures required to
remove the material were explained to the patient,
who consented to the treatment. An initial impres-
sion was made of the teeth before the clinical
procedures using a silicone impression material
(Express XT Putty and Light body, 3M ESPE, St
Paul, MN, USA) in order to analyze the enamel
surface under SEM. After professional prophylaxis
with pumice and water, the remaining bonding
material was scratched with an explorer probe to
highlight the remaining resinous material and to
guide the operator during its removal (Figure 3).
Then, a fine-tapered diamond bur (3195 FF, KG
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Figure 3. Resin bonding material was highlighted with an explorer to
guide the operator during its removal procedure.

Sorensen, Barueri, Brazil) was used to remove the
resin remnants (Figure 4) under water-cooling until
no residual material could be identified by air-drying
followed by scratching the enamel surface with an
explorer. After complete removal, a new impression
was made as previously described. The upper arch
was then isolated with a rubber dam. The operator,
dental assistant, and patient’s eyes were protected
during all clinical procedures.

Opalustre enamel microabrasion compound (Ul-
tradent Products Inc, South Jordan, UT, USA) was
applied to the enamel surfaces using a specific
rubber cup (OpalCups, Ultradent Products Inc) with
enclosed brush bristles specifically developed for this
purpose (Figure 5). The cup was coupled with a low-
rotation micromotor, and the compound was applied
using a very slow speed to prevent splattering. Three
applications were performed on each of four teeth for
a period of 60 seconds. After each application, the
teeth were rinsed with water/air spray. Later, the
surfaces were polished with 1200-ppm fluoride paste
(Herjos, Vigodent SA Industria e Comércio, Rio de
Janeiro, Brazil) and then washed and dried. The
immediate aspect after the microabrasion is repre-
sented in Figure 6. A topical application of 2%

Operative Dentistry

Figure 5.  Enamel microabrasion using Opalustre.

neutral-pH sodium fluoride gel (FGM Products,
Joinvile, Brazil) was performed on the treated
enamel surfaces for four minutes. A final impression
was taken. The same procedures were performed at
the next session for the lower arch.

One week after completing the procedures, over-
night vital dental bleaching was performed using
10% carbamide peroxide (Opalescence, Ultradent
Products Inc) in custom-formed trays for four weeks.
The patient was instructed to place a small drop of
the bleaching gel into each tooth section, from the
second premolar to the second premolar. The final
presentation is shown in Figure 7.

Epoxy resin was used to cast the impressions.
Before examination, the samples were positioned on
aluminum stubs and subjected to a vacuum in a
sputter coater (SCD-5 sputter coater, Oerlikon
Balzers, Bingen, Germany) for deposition of a thin
layer of gold in order to increase the surface
reflectance. Qualitative images were obtained from
a SEM (JSM 5600LV, JEOL, Tokyo, Japan) operat-
ing under 15 kV (Figures 8 through 11).

Figures 12 and 13 represent follow-ups of similar
clinical cases in which the patients were treated
using the same technique described in the present
case on patients after 14 years and 18 years,
respectively.

Figure 4. Residual bonded resin removal using a fine-tapered 3195
FF diamond bur on the facial surfaces of the maxillary arch.

Figure 6. Appearance of the teeth immediately after enamel micro-
abrasion.
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Figure 7. Appearance of the teeth one month after microabrasion
and dental bleaching. No residual bonding material was found.

DISCUSSION

The process of debonding orthodontic brackets
should include creating an enamel surface that is
as close as possible to its pretreatment condi-
tion.122324 Therefore, the enamel microabrasion
technique was used in the current case study to
promote a smoother enamel surface after removing
the remaining resin with a fine-tapered diamond
bur. The present study reports three clinical cases
(some with long-term follow-up and SEM images)
that showed the effectiveness of the enamel micro-
abrasion technique in creating smooth enamel after
removing the resin bonded material with a fine-
tapered diamond bur and approximating the original
state of the enamel surface.

Possible failure types after bracket debonding are
adhesive between the enamel and the adhesive
resin, partially adhesive and cohesive in the adhe-
sive resin (mixed), or adhesive between the bracket
base and the adhesive resin, with the latter two
requiring removal of remaining resin.!' Although
some reports have suggested the use of tungsten
carbide burs to remove the resin bonded materi-
al,??%?5 Alessandri Bonetti and others® reported
that 20.8% of tooth surfaces still had composite
remnants when using a high-speed 12-bladed tung-
sten carbide bur followed by finishing with graded
medium, fine, and superfine Sof-Lex discs. Ulusoy®
found adhesive remnants on the enamel surface with
either 30- or 12-fluted tungsten carbide burs. @gaard

Figure 8. (a and c): SEM images showing enamel facial surfaces of
the upper incisors after bracket removal. (b): Clinical aspect of
residual bonded material on the facial surfaces of upper incisors after
bracket removal.

Figure 9. (a and c): SEM images showing scratches on the facial
enamel surfaces of the upper incisors after bracket removal and the
application of a fine-tapered diamond. (b): Removal of residual
bonded material using a fine-tapered diamond.

and Fjeld! claimed that the use of tungsten carbide
burs in a slow-speed handpiece or debonding pliers
may result in adhesive material being left on the
enamel after debonding. Ryf and others'* also
observed a large amount of composite on the enamel
surface after grinding with carbide burs.

Some practitioners prefer conventional diamond
burs for the removal of composite remnants; howev-
er, these burs may scratch the enamel because of
their shape and sharpness, regardless of the care
and experience of the practitioner.® The scratches
that are left by conventional diamond burs are
influenced by the speed and pressure of the bur on
the tooth surface.'® The fine-tapered diamond bur
was chosen in these clinical reports because it is able
to remove all remaining materials. However, even
with the literature advocating the use of different
clinical procedures to obtain a more regular and
smooth surface after removal of the residual bonded
material,>15132627 jt has been observed that the
enamel does not recover the characteristics of
unaltered enamel.

The use of burs results in deep gouges on the
enamel surface and an increase in surface rough-
ness.” Thus, the finishing of enamel surfaces after
removing directly bonded attachments is essential.’
Eliades and others® reported that there was no
consistent roughness-reducing effect of finishing
with aluminum oxide discs, regardless of the resin
removal protocol used. Additionally, those aluminum
oxide discs have been reported to leave adhesive
remnants on the enamel surface.?® On the other
hand, the use of polishing/silicone brushes is not
sufficient for removing the bonded materials®* or

Figure 10. (a and c): SEM images showing smooth and regular
enamel of the upper incisors after the application of Opalustre. (b):
Application of the enamel microabrasion compound (Opalustre).
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Figure 11. (a and b): Clinical and SEM images showing the initial
condition of the upper central incisors after orthodontic treatment
revealing residual bonded material. (¢ and d): Clinical and SEM
images representing the facial enamel surface and the complete
removal of the residual bonded material after application of a fine-
tapered diamond bur followed by enamel microabrasion. The
technique was able to regain the natural aspect of enamel eliminating
scratches/grooves.

the grooves and scratches created by the burs.?®
Polishing systems with good composite polishing
properties may leave a lustrous surface and more
composite remnants because they become invisible to
the naked eye,'* a condition that hinders removal by
the operator.

In the present study, the microabrasion technique
was adopted as a finishing procedure. This tech-
nique is indicated for removing intrinsic enamel
stains, superficial irregularities of hard surfaces, or
any coloration that can compromise dental esthet-
ics. 1719-22.29-31 Application of the microabrasive com-
pound promotes superficial enamel demineralization,
followed by the subsequent polishing of the surface.
This polishing is possible because the technique
combines the erosive and abrasive effects of the
microabrasive mixture, which contains low acid
concentrations (hydrochloric acid 6.6%) and an
abrasive agent (silica), applied mechanically using a
low-rotation micromotor.?? The procedure has been
shown to be a safe and conservative treatment,'%3%33
and the enamel wear is clinically imperceptible.2!%2
Sundfeld and others'® observed enamel loss ranging
from 25 pm to 200 pm for 1 and 10 applications, of one
minute each, respectively, when using the Opalustre
product. They concluded that this enamel loss may be
considered clinically irrelevant compared with the
remaining enamel surface because enamel thickness
may exceed 1400 pm.3*

Indeed, as observed in this clinical case report,
other studies'®!® have also verified and demonstrat-
ed the versatility of enamel microabrasion after
bracket debonding; those studies have indicated that

Operative Dentistry

Figure 12. (a): Patient with residual bonded resin on the maxillary
and mandibular teeth. (b and c): Fourteen years after resin removal,
enamel microabrasion, and teeth bleaching. Note the polished,
healthy, and shiny enamel.

this technique is ideal for complete enamel surface
finishing because the diamond bur produces grooves
that correspond to the size of the abrasive diamond
particles.'® The microabrasion technique provides an
enamel surface that is regular, smooth, and lustrous
over time'®!7!® because of the abrasion effect
promoted by the technique.?’®®> The simultaneous
abrasion and acid erosion of enamel prisms may
compact mineralized tissue within the organic area,
replacing the outer layer of prism-rich enamel with a
densely compacted, prism-free region.?® The resul-
tant enamel presents a glass-like surface, changing
its optical properties and resulting in a glossy
surface.??36 Furthermore, Segura and others®” used
polarized light microscopy to demonstrate that a
surface submitted to this microabrasion technique
shows a higher resistance to demineralization and to
colonization by Streptococcus mutans.

During and after dental bleaching, the teeth did
not show sensitivity, corroborating the findings of
Brauchli and others ® and Sundfeld and others.!?38
Those studies demonstrated that the use of carbam-
ide peroxide-based bleaching agents in custom trays
can be prescribed safely after microabrasion if
applied on nondecayed or well-restored teeth that
do not have exposed dentin at the cervical or incisal
regions and under the supervision of a dental
professional.

One may claim that the association of debonding +
diamond bur + enamel microabrasion would result
in an enamel loss that, somehow, could affect the
enamel properties. However, after 18 years, the
treatment demonstrated in the current case report
showed great clinical results, notably polished,
healthy, and shining enamel (Figures 12 and 13).

Figure 13. (a): Patient with residual bonded resin on the maxillary
and mandibular teeth. (b and c)” Eighteen years after resin removal,
enamel microabrasion, and teeth bleaching. Note the polished,
healthy, and shiny enamel.
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Indeed, the association of enamel microabrasion
with dental bleaching produced satisfactory esthet-
ics to patients over 18 years of clinical analysis.

CONCLUSION

Enamel microabrasion was effective for creating a
more natural enamel surface texture after the
removal of resin bonded material when using a
fine-tapered diamond bur. Long-term follow-ups and
SEM analyses attested to the safety and efficacy of
the applied technique.
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