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Effect of cavity preparation and etching with Er: YAG laser on the microleakage

of the composite resin
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[ Abstract] Objective The aim of this study was to investigate the influence of cavity preparation or
etching with Er:YAG laser on the microleakage of the composite resin. Methods Forty extracted premolars were
randomly and equally divided into five groups, where class V cavities were prepared by using a high speed hand-
piece or Er:YAG laser treatment at the cement-enamel junction of the tooth. Group A: high speed handpiece
preparation + acid etching. Group B: Er:YAG laser preparation. Group C: Er:YAG laser preparation + acid
etching. Group D: high speed handpiece preparation + Er:YAG laser etching. Group E: high speed handpiece
preparation + Er: YAG laser and acid etching. All specimens were restored with composite resin, and submitted
to a thermocycling regimen of 2000 cycles between 5 ‘C and 55 °C in waterbaths. Dwell time was 1min, with a
45s transfer time between baths. Then specimens were immersed in 0.2% methylene blue for 24 h, and sectioned
longitudinally in buccolingual direction. The microleakage was observed and scored with a stereo microscope.

Data were analyzed by nonparametric statistics .In addition, six extracted premolars were divided into three groups
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and cavities were prepared as those in previously described group A, B, C. Then all six teeth were observed by

scanning electron microscope. Results At the occlusal margins and gingival margins, group B showed a serious

dye penetration where the dye reached the bottom of the cavity and it had the severest microleakage with statistical

differences from other groups. Dye permeated shallowly in group A. C. D. E and the microleakage showed no

difference among these groups. As revealed by scanning electron microscope, dentine in all groups had no smear

layer, with dentine tubule open. Dentine was smooth in group A and was scaly in group B, while peritubular dentin

was demineralized in group C. Conclusion The microleakage was more easily occurred in the cavity prepared

by Er:YAG laser alone than that in the cavity prepared with traditional high speed handpiece and acid etching. The

use of the Er:YAG laser combined with acid etching can reduce the microleakage. Etching by Er:YAG laser can

achieve a similar effect with acid etching.
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