Association of fractional CO2 laser and
Q-switched Nd:YAG 1064 nm laser for tattoo

removal
Associacdo entre o uso de laser de CO2 fracionado ablativo e laser
Q-switched Nd:YAG 1064nm para remocado de tatuagem
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ABSTRACT

Q-switched lasers are widely used for tattoo removal. A 48-year-old-woman with a black
tattoo on the left thigh was submitted to ten sessions of Q-switched Nd:YAG 1064nm laser
associated with fractional CO2 laser, performed every two months. Six months after treat-
ment end, we observed almost complete tattoo removal, besides improvement in skin texture.
Q-switched lasers promote tattoo removal by a photoacoustic phenomenon. The association
with fractional ablative lasers is an option for intensely pigmented tattoos or for tattoos with
several colors, which are hard to remove.
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RESUMO

Lasers Q-switched sdo os mais utilizados para remogdo de tatuagens. Paciente feminina, de 48 anos, pas-
sou por consulta para remogdo de tatuagem preta na coxa esquerda. Foram realizadas dez sessoes de laser
Q-switched Nd:YAG 1064nm associado ao laser de CO2 fracionado com intervalos de 60 dias entre elas.
Seis meses apos a nltima sessdo, houve remogdo praticamente completa do pigmento, além de melhora da
textura da pele. Lasers Q-switched removem tatuagens por meio do fendmeno fotoaciistico. A associagio com
lasers fracionados ablativos é opgdo para tratamento de tatuagens com grande quantidade de pigmento ou em
tatuagens com muitas cores, de dificil remogdo.
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INTRODUCTION

The search for effective tattoo removal methods that do
not result in the formation of unsightly tattoos when remov-
ing the pigment requires constant dermatologist improvement
to deliver the best possible results. The tattooing art is ancient
and consists of injecting pigment particles into the dermis to
ensure a permanent tattoo. Approximately 5% of all people who
get tattoos will want to remove them at some point in their
lives.! Currently, Q-switched lasers are the most used for tattoo
removal.?

CASE REPORT

A 48-year-old woman underwent consultation due to
a black tattoo on her left thigh. The tattoo consisted of a com-
pletely black rectangular area, made to correct the skin graft do-
nor area’s coloration. According to the patient, the chosen color
should simulate the skin tone of her skin phototype IV. Howev-
er, the responsible tattoo artist made a mistake in selecting colors
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and inadvertently used black (Figure 1).The patient also present-
ed scars on her thigh, knee, and right leg due to an accident. We
decided to treat the areas with an ablative fractional CO2 laser
and Acroma Q-switched laser Nd:YAG 1064nm.

METHODS

We conducted a total of ten sessions. Before each session,
topical and infiltrative anesthesia of the area to be treated with
lidocaine 1% combined with vasoconstrictor diluted with saline
(1:1) was performed due to the extent of the lesion and not to
exceed the maximum dose of topical anesthetic considered safe.

From the first to the tenth session, the Acroma Q-switched
Nd:YAG 1064nm laser, Etherea MX platform, Vydence Medi-
cal®, was associated (in the first session starting with the Acroma
1064nm laser, 5mm spot size, 900m] in the first pass and 1200m]J
in the second pass; the second session used the 3mm spot size
with 600m] energy, followed by the increase of energy to 900m]J
in the third session, and to 1200mJ from the fifth session on-
wards), to the ablative fractional CO2 laser (Sculptor, Vydence
Medical®, 120mm spot size, fractional scanning mode, random,
90m]J energy, 0.3s interval, density 50MTZ/cm?, X: 20mm Y:
18mm). From the second to the eighth session, the 800mm spot
size was also associated (scanning type brush, interval stacking
off, energy 80-100m]J frequency 150Hz, X: 10mmY: 10mm).

The ablative fractional CO2 laser was applied immedi-
ately after the Acroma Q-switched Nd:YAG 1064nm laser. The
interval time between sessions was approximately two months,
and the treatment started in November 2018.

FIGURE 1: The tattoo
consisted of a
completely black
rectangular area,
located on the left
thigh
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RESULTS

Six months after the last session, we observed practical-
ly complete pigment removal (Figure 2). Also, there was repig-
mentation of the area where the tattoo was performed, initial-
ly hypochromic, improvement of the skin surface texture, and
thinning of the scars’ thickness. The patient is satistied with the
results achieved.

DISCUSSION

So far, Q-switched lasers are the primary method avail-
able for tattoo removal, as they allow you to target the tattoo
pigment and selectively remove it without damaging the sur-
rounding tissue.”* The theory of selective photothermolysis, in-
troduced by Anderson and Parrich in 1983, suggests that the
interaction between skin and target chromophore allows selec-
tive destruction, even through heat, without destruction of adja-
cent tissues.” However, for selective photothermolysis to occur,
in addition to the appropriate wavelength, the pulse duration
time must be shorter than the thermal relaxation time of the
target structure.® Thermal relaxation time (TRT) is the time
required for the target structure to lose half the temperature
rise at which it was heated by the laser, this time being variable
for each chromophore.® If the laser pulse duration exceeds the
thermal relaxation time, damage to adjacent tissues will occur,
evolving with burns and scarring.® The average size of the tattoo
pigment is 0.1pm, and the thermal relaxation time is 10ns, so
the choice for Q-switched lasers, whose pulse duration is around
nanoseconds.® Depending on the color of the tattoo pigment,
different wavelengths are indicated. For black tattoos, the length
of 1064nm is the most suitable. Also, it allows greater penetration
into the dermis, presenting the least risk of hypochromia and

epidermal damage.’

Figure 2:Six months
after the last
session, virtually
complete removal
of the pigment is
observed; there was
repigmentation of
the area where the
tattoo had been
performed, initially
hypochromic, and
improvement of the
skin surface texture
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The mode of operation of Q-switched lasers in the
treatment of tattoos is through the photoacoustic phenome-
non; when reaching the target (pigment contained in tattoos),
the laser causes shock waves that make the target vibrate and
“explode”, thus occurring the destruction of the pigment.” The
destroyed or altered pigment is then removed by phagocytosis
by macrophages.

The association with fractional ablative lasers is an option
for treating tattoos, especially in those with a large amount of
pigment, as in the case described, or in tattoos with many colors
that are generally difficult to remove, as described in the article
by Vanarase and collaborators.® The study compared the isolated
use of Q-switched laser with the use associated with CO, laser in
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the ultra-pulsed mode to remove black tattoos. As a result, there
was superiority in tattoo removal in the group that associated the
two lasers, without increasing the rate of adverse events.® Also,
the association between lasers results in fewer sessions.®

CONCLUSION

The association between ablative and Q-switched frac-
tional lasers in tattoo removal is an option to be considered in
selected cases, given the difficulty in completely removing some
of them. Professionals can still use the association only in the
final sessions, when the pigment is already sparse, as there is the
additional effect of assisting in the tattoo’s healing. e
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