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Fractionated laser technique is used from several years in dermatology
for the treatment of skin conditions such as photoaging, scars and
benign pigmentations. Almost all this treatments are made using
lasers (pulsed) with photothermal interact with the skin.
A new approach to fractional resurfacing, based on picosecond laser is
now becoming more popular because of the quality of outcomes and
really low risk of side effects.

Methods

Here presented, ex-vivo histological evidence of the picosecond
interaction with the skin and two clinical cases on acne scarring and
photoaging.
A Picosecond Nd:YAG/Q-Switch Ruby laser emitting at 532, 694 and
1064 nm with a maximum peak power of 1.8 GW has been used to
deliver energy through a lens array handpiece to generate the
fractionated pattern of 200 µm dots into a spot size of 8 mm. The 1064
nm wavelength at 450 ps pulse width has been used to treat the skin
with an energy per dot from 0.8 to 12 mJ and power irradiance from
2,5 to 38 GW/cm2 per dot.
Several specimens has been taken after irradiating the previously
removed 40 years old female abdomen skin (abdominoplasty) at
different energy doses for the ex-vivo H&E stain histology study as
performance test before performing treatments on patients.
By consequence of the performance test, the two cases presented has
been treated at the average dose of 1J/cm2 for 3 passes and 2 monthly
sessions.

Histology Results Clinical ResultsIntroduction
0.5 J/cm2 100 μmEx vivo Human Skin

0.5 J/cm2 – 4 mJ/dot.
Local minimal ablations in the epithelium, localized 

vesicles in the dermis.

1 J/cm2 100 μmEx vivo Human Skin

1 J/cm2 – 8 mJ/dot.
Local ablations in the epithelium, localized 

vacuoles in the dermis and collagen fibers bundles 
in the deep dermis.

1.4 J/cm2 100 μmEx vivo Human Skin

1.45 J/cm2 – 12 mJ/dot.
Ablation of epidermis and upper dermis  within the 

microdot areas.
Small dermal vacuoles.

The upper pictures show a 19 years-old boy with acne scars, who underwent
three sessions with picosecond laser treatment, with an interval of one month
from each other. We have used Nd:Yag laser with a wavelength of 1064 nm in
ps modality, with a 8 mm spot size, fractionated handpiece, 10 Hz of repetition
rate, with a fluence of 0.7 J/cm2 in the first and the second session , 0.8 J/cm2
in the third session.
The patient had a significant clinical improvement in scars and in skin texture
The pictures in the bottom show a 70 years old woman with significant
wrinkles and brown spots. She underwent three session with picosecond laser
treatment and each session was made as follows:
• phase 1: KTP 532 nm, in ps modality, fluence 0.15 J/cm2, 5 Hz of repetition

rate, square handpiece 5x5 mm, 2 passes
• phase 2: Nd:YAG 1064 nm, in ps modality, fluence 0.3 J/cm2, 10Hz of

repetition rate, fractionated handpiece, 2 passes.
• phase 3: Nd:YAG 1064 nm in ps modality, fluence 0.8J/cm2, 10 Hz of

repetition rate, fractionated handpiece, 2 passes.
At the follow-up picture taken one month after the last treatment (in the
bottom left) we can see a significant clinical improvement in facial wrinkles,
mainly in the bar-code and the cheek area, the disappearance of the brown
spots and an improvement in tissue tone and skin texture.

9 mmExample of specimen used for H&E Hystology.
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ConclusionDiscussion

This performance study shows dermal vacuolization probably by local
fast photoacoustic expansion with gasses generation (probably not
stable in in-vivo conditions) until about 8 mJ per microdot. After this
energy threshold, the effect of the fractionated pico Nd:YAG laser
become more consistently ablative.This probably due to more plasma
formation in the skin surface that generates ablation reducing the
energy that can reach deeper skin layers.

In conclusion the result of our treatment protocol significantly improved facial
wrinkling, brown spots and acne scar. Treatment were well-tolerated with
minimal downtime and complications, which may increase patient compliance.
Those data supports the positive outcomes, with picosecond laser treatments,
reported in the literature. The results of our clinical study further support the
use of this technology as a viable treatment option for scars and wrinkle
reduction and for improving photoaged skin.
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