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he time needed for a tissue to cool halfway down 

to its initial temperature is the thermal relaxation 

time (TRT) of that tissue. In order to reach the 

goal of selective photothermolysis, tissue ablation by 

laser beam should be fast with pulse duration shorter 

than or nearly equal to the TRT of the skin targets. The 

introduction of concept-selective photothermolysis by 

pulsed lasers was a breakthrough in laser surgery by 

minimizing the risks of dyspigmentation and scarring 

associated with old continuous wave lasers
[1]

. 

Q-switched (QS) lasers are defined by extremely short, 

nanosecond pulses that induce photomechanical and 

photoacoustic tissue interactions. This short pulse dura-

tion limits the damage to the lysosome
 [2]

. QS Lasers with 

pulse duration of 5 to 100 ns have been the main lasers 

for tattoo removal since the 1980s. Since most tattoo 

particles’ size are approximately 100 nm, corresponding 

to a thermal relaxation time of less than 10 ns, picose-

cond (PS) lasers could be more effective than QS lasers, 

theoretically. Clinical trials have reported the efficacy 

and safety of PS lasers in the treatment of multicolored 

and recalcitrant tattoos
 [3]

. 

Reiter et al. in 2016 designed a great systematic   

review regarding the use of PS lasers for tattoo removal. 

They concluded that using a PS laser causes a drastic 

photoacoustic effect that may be beneficial for the   

removal of a wider variety of tattoo colors, in theory. The 

ability of PS lasers to remove multicolored tattoos was 

shown for green, yellow, red, and purple tattoos.   

However, the findings was not directly compared with 

the results of the traditional QS lasers
[3]

. 

As a new technology, PS lasers are receiving more  

attention in aesthetic dermatology, and their application 

for other cosmetic problems, beyond tattoos, are being 

investigated by many dermatologists. 

Brauer et al. in 2015 demonstrated favorable results in 

acne scar treatment with the 755-picosecond laser plus 

diffractive lens array. Improvements in texture and  

pigmentation of the surrounding skin were also noted,  

suggesting there may be favorable results for indications 

other than scarring
[4]

. 

In another study by Petersen et al. in 2016, wound 

healing after incision with a novel picosecond infrared 

laser (PIRL) was compared with different surgical  

techniques in a rat skin model. They concluded that PIRL 

results in minimal scarring and improves aesthetic  

outcomes. The resection of skin neoplasms, hypertrophic 

scars and keloids, particularly, could be interesting fields 

for PIRL application
[5]

. 

Ohshiro et al. in 2016 designed a retrospective study 

investigating the results of PS laser for the treatment of 

dermal melanocytosis in Asians. They concluded that PS 

lasers, both the 1064-nm Nd:YAG and the 755-nm   

alexandrite, are beneficial for the removal of dermal 

melanocytosis with minimal side effects
[6]

. 

The effectiveness of the PS 755-nm alexandrite laser 

in the treatment of benign pigmentary lesions, especially 

Nevus of Ota, was also shown by Chan et al. It was 

demonstrated that PS laser is associated with a lower risk 

of post-inflammatory hyperpigmentation in Asians
[7]

.  

In 2017, Weiss et al. designed an interesting prospec-

tive, blinded study investigating the effectiveness of a 

novel diffractive lens array using a PS 755-nm alexan-

drite laser in the treatment of facial wrinkles. They have 

found it safe and highly effective for the improvement of 

rhytides and other signs of skin aging
[8]

. 

In summary, PS lasers have been introduced as a  

novel modality mostly as a treatment for challenging 

pigmented lesions or tattoos. Nevertheless, their spec-

trum of beneficial effects in cosmetic dermatology seems 

to go further day by day. 

However, there are still some controversies regarding 

their cost and efficacy, and further well-designed studies 

are needed to evaluate the efficacy of this novel    

technology. 
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