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Effects of Color-change Adhesive and Handpiece Speed after Bracket Debonding:

A 3-dimensional Study
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ABSTRACT

Objective: To assess and compare adhesive remnants, enamel loss of color-change adhesive to
conventional light-cured adhesive after bracket debonding and adhesive removal with low and high
speed handpiece.

Materials and Methods: Eighty extracted maxillary premolars were scanned with a 3D optical
scanner. 40 were bracket-bonded with color-change adhesive (CCA type) while 40 with conventional
light-cured adhesive (CLA type). Brackets were debonded 24 hours after bonding. All teeth were
scanned (after-debonding scan). Samples of CCA type were divided into 2 groups randomly: CCL and
CCH groups consisted of 21 and 19 samples, respectively. Samples of CLA type were divided into 2
groups randomly: CLL and CLH groups consisted of 20 samples each. Adhesive remnants of CCL and
CLL groups were ground by carbide burs with low speed handpiece, while those of CCH and CLH
groups were ground by the same bur with high speed handpiece. Grinding time was recorded. Teeth
were finally scanned (after-adhesive removal scan). After-debonding and after-adhesive removal scans
were superimposed on the initial scan to quantify surface changes. The results were statistically
analyzed with Kruskal-Wallis test (O =0.05).

Results: After debonding, the areas and volumes of adhesive remnants bulks for CCA type were
lesser than those of CLA type with significant differences. After-adhesive removal, CCA type had
enamel loss in depth and volume lesser than those of CLA type but the differences were insignificant.
Low speed handpiece significantly reduced enamel loss in depth compared to high speed handpiece
but the reduction in volume loss was not significant. After-adhesive removal, CCA type left lower
residual adhesive than CLA type with significant differences except for CCH and CLH groups which did
not show significant differences. Adhesive removal with low speed handpiece significantly left more
residual adhesive thickness and volume on enamel surface than those of high speed handpiece in CLA
type. Debonding procedures for CCH group was least time consuming followed by those of CLH, CCL
and CLL groups respectively with significant differences.

Conclusion: The color-change adhesive showed lower residual adhesive remnant and lesser time

consumption in removing residual adhesive than conventional light-cured adhesive. Low speed
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handpiece reduced enamel loss in depth but consumed more time in adhesive removal than those of
high speed handpiece.
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