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Introduction
Since Anderson and Parish introduced the principle 
of selective photo-thermolysis (1), q-switched lasers 
emitting nanosecond pulses have been the gold 
standard treatment option for the tattoo-removal for 
almost 30 years.
In the late 20est century, a new type of laser emitting 
even shorter pulses – in the picosecond-range – has 
been introduced. It proved successful for the treat-
ment of tattoos. Moreover, it was asserted to act even 
more effectively than nanosecond laser devices also 
in multi-coloured tattoos(2-4).
In a pilot study we compared the effectiveness of 
nano- and picosecond q-switched lasers in the treat-
ment of tattoos.

Material and Methods
7 volunteers with 11 tattoos striving for tattoo remo-
val have been recruited. All of them came in for the 
first treatment. 4 tattoos were multi-coloured, 7 were 
black. Every single tattoo was devided into 2 parts, 
each part assigned to either nano-second q-switched 
ruby laser (1 ns = 10-9 s, 694 nm) or picosecond q-swit-
ched Nd:YAG laser (1 ps = 10-12 s, 1064 nm resp. 532 
nm), both eligible for tattoo removal. Photographic 
documentation was performed before, after divi-
ding, immediately after the first treatment, as well as 
four weeks later (Fig. 1 A-D).

Results
The clearing rate of the tattoos after this first la-
ser-treatment was assessed by 3 independent der-
matologists, according to a 3 step rating scale: 0 
points for no change, 1 point for moderate bright-
ening-up, 2 points for appropriate brightening-up in 
all tattoos. In coloured tattoos according to the 
same scale additional points could be given for the 
eventual brightening of the coloured parts. Overall, 
in black tattoos the nanolaser achieved 13 points 
and the picolaser 4 points, in multi-coloured tattoos 
the nanolaser attained 4 points and the picolaser 2 
points. 

Discussion
New developments or technological innovations 
must not necessarily result in better clinical outcome 
after medical-device driven treatments in aesthetic 
medicine. Q-switched lasers emitting nanose-
cond-pulses have proved eligible for tattoo removal 
(ruby 694 nm, alexandrite 755 nm, Nd:YAG 1064 nm 
for dark pigments, and frequency doubled ktp- 
Nd:YAG 532 nm – green light 532 nm for red pig-
ments). Since picosecond lasers have been introdu-
ced in the late 1990ies, far better results than in 
conventional nanosecond-lasers for tattoo-removal 
have been reported (5, 6).
The efficacy of a q-switched nanosecond laser is ba-
sed on selective photothermolysis (1), making a pig-
mented target structure vaporize before heat can be 
distributed to the surrounding. Theoretically shorter 
pulses than nanoseconds could enhance this effect 
by shorter pulses being even more selectively de-
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Figure 1 (multi-coloured tattoo): 
A: before first laser treatment; B: devided into nano- and picolaser treatment 
part; C: immediately after laser treatment; D: 4 weeks after first treatment, 
showing a slightly better clearing on the ruby laser side.
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stroying target structures and preventing the surroun-
ding tissue from taking any damage at all (7). 
The result of our clinical trial concludes that there was 
almost no difference in outcome after the first single 
treatment of tattoos, moreover the well-established 
q-switched nano-second ruby-laser turned out to be 
slightly more effective in tattoo-removal surpassing a 
q-switched picosecond Nd:YAG laser (Fig. 1 A-D), thus in 
accordance to newer clinical trials (8).� s
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Background:
Picosecond laser systems claim to act even more effectively than nanosecond 
laser devices for the removal of black and multi-coloured tattoos.

Objective:
The aim of our clinical trial is to compare the effectiveness of nano- and pico-
second q-switched lasers in the treatment of tattoos.

Material and Methods:
Eleven tattoos were treated half by nanosecond, half by picosecond pigmen-
ted lesion laser.

Results:
In our clinical trial the well-established q-switched nanosecond ruby laser tur-
ned out to be more effective in tattoo-removal surpassing the results achieved 
with a q-switched picosecond Nd:YAG laser.

Conclusion:
Theoretically shorter pulses than nanoseconds should be able to enhance 
selective photothermolysis by shorter pulses being even more selectively 
destroying target structures and preventing the surrounding tissue from ta-
king any damage at all. Still, in practice, the picosecond Nd:YAG laser does 
not brighten up tattoos more effectively than a conventional nanosecond 
ruby laser system. 


