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The theory and clinical experience of a novel

~picosecond alexandrite laser~ (PicoSure®)
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BMAbstract

In 1983, Rox Anderson reported the selective photothermolysis theory, which is based on the diversity of the light absorption
level and the time which the targeted particle is disrupted with less effect on the surrounding material (thermal relaxation time)
thus selective disruption of the targeted material by laser treatments has been established. With this theory, the basics of laser
treatments in the medicine field were founded. Since then lasers have dramatically improved, being able to treat benign
pigmented lesions without leaving a scar. Q-switched lasers were developed based on this theory with thermal relaxation time.
Q-switched Ruby, Q-switched ND: YAG, and Q-switched Alexandrite lasers have been widely used for benign pigmented lesions
and tattoo removal treatments. Pulse widths of Q-switched lasers differ from each laser, yet it is usually 5-100 nanoseconds. The
shorter the pulse width the higher the peak power rises, causing multiple physical changes, with limited thermal effect.
Recently, an even shorter pulsed system, PicoSure® (Cynosure, Inc.) with a picosecond level laser has been developed. Its pulse
width is selectable between 550-750 picoseconds which is 10 times shorter than a Q-switched laser. With a shorter pulse width,
it induces a photomechanical effect which breaks target into smaller particles with less thermal effect to the surrounding area.
This photomechanical effect allows physicians to provide treatments with a lower fluence and less thermal disruption compared
to conventional Q-switched lasers. Tattoo removal has been reported that treatment times and side effects have decreased. This
system was launched primarily as a tattoo laser, yet when used with a unique lens, treatments for acne scars and rejuvenation
has been reported in other countries. FDA has approved this system in the United States for benign pigmented lesions, tattoo
removal, acne scars, and wrinkle reduction. With an opportunity to use this system for a short term, we report the mechanism

and treatment theory through our clinical experience.



