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Abstract :
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Objective: To investigate the effects of different power levels of semiconductor lasers on the
morphology and microhardness of dentin at the root canal isthmus. Methods: A total of 56
experimental ex vivo teeth with root canal isthmuses were selected using CBCT. After root canal
preparation, the teeth were randomly divided into a blank control group, a laser group (0.75 W, 1.0 W,
1.25 W), and an ultrasonic irrigation group (level 1, level 2, level 3). Scanning electron microscopy (SEM)
was used to assess the removal of the smear layer in the root canal isthmus, and microhardness was
measured using a microhardness tester. Results: Morphological analysis showed that the 1.0W and
1.25W laser groups were superior to the other groups in terms of removing the smear layer at the root
canal isthmus and improving the microhardness of dentin at the root canal isthmus (P < 0.05), and
there was no significant difference between the two groups (P > 0.05). Conclusion: 1.0W and 1.25W
semiconductor lasers were superior to ultrasonic irrigation in removing the smear layer in the root canal
isthmus; 1.0W and 1.25W laser irradiation enhanced the microhardness of dentin in the root canal
isthmus, while ultrasonic irrigation and 0.5W laser had no significant effect on dentin microhardness.
semiconductor laser; ultrasonic irrigation; root canal isthmus; smear layer; microhardness
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