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Establishment of three-dimensional LAl fluid flow vortex behavior, elucidation
of cleaning efficiency and safety, and development of clinical application
techniques in complex root canal systems
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In root canal treatment, irrigation is one of the essential techniques. This

study focuses on laser-activated irrigation (LAI) utilizing Er:YAG laser. Compared to conventional
syringe irrigation and ultrasonic irrigation methods, LAl demonstrated superior cleaning efficacy.
It was found that increasing the laser tip diameter, raising the output power, and positioning the
tip closer to the target resulted in higher cleaning effectiveness. Research conducted using a
high-speed camera and simulated root canals with an instrument revealed that the number and velocity
of vapor bubbles generated by LAl were significantly higher than those produced by conventional
irrigation methods, indicating a higher cleaning effect.
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