ONLINE FIRST

OBSERVATION

Successful and Rapid Treatment of Blue and Green
Tattoo Pigment With a Novel Picosecond Laser

Jeremy A. Brauer, MD; Kavitha K. Reddy, MD; Robert Anolik, MD; Elliot T. Weiss, MD; Julie K. Karen, MD;
Elizabeth K. Hale, MD; Lori A. Brightman, MD; Leonard Bernstein, MD; Roy G. Geronemus, MD

Baclkground: While the understanding and technol-
ogy of laser tattoo removal has advanced much over
the last 5 decades, treatments and results remain far
from perfect. With currently available devices, treat-
ment courses are often painful and prolonged with
mixed results. We describe the successful and rapid
treatment of 12 taitoos containing blue and/or green
pigment with a novel, picosecond, 755-nm alexandrite
laser.

Observations: All previously untreated multicolored
tattoos as well as tattoos recalcitrant to treatment dem-
onstrated at least 75% clearance of blue and green pig-

ment after 1 or 2 treatments with a novel, picosecond,
755-nm alexandrite laser. More than two-thirds of these
tattoos approached closer to 100% clearance.

Conclusions: While additional future studies are needed,
we believe that this new technology is more effective in
targeting blue and green pigment, resulting in expe-
dited clearance with less collateral injury to surround-
ing tissue.
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ITH ADVANCES TN
the understanding,
theory, and tech-
nology of lasers and
: ' related energy de-
vices over the last 43 years, the field has
also been witness to the evolution of tat-
too removal.” Tattoo removal has gradu-
ated from the days of nonselective abla-
tion with the carbon dioxide and argon-
ion continuous-wave lasers to the present
selective photothermolysis with quality-
switched (QS) lasers.® Adverse effects
such as scarring and dyspigmentation have
been greatly reduced because water is no
longer the target chromophore.
Furtherimore, the generally smaller tat-
too pigments possess shorter thermal re-
laxation times, requiring treatment with
lasers possessing even shorter pulse du-
rations. At present, currently available QS
lasers reliably release high-powered pulses
in the range of nanoseconds.” This fast
heating causes rapid expansion, [ragmen-
tation, and resultant formation of acous-
tic waves, along with photothermal ef-
fects, that ultimately destroy the tattoo
particles.*' However, while the ad-
vances in laser science are certainly im-
pressive, the art of tattoo removal is still
far from perfect.

—

We describe a series of 10 patients with
12 tattoos containing blue and/or green
pigment that were either previously un-
treated and multicolored or recalcitrant to
previous treatment. Recalcitrant tattoos
were defined as those with clinically ap-
parent pigment after at least 10 previous
treatments. One patient had 2 unireated
multicolored tattoos, and 1 patient had 2
recalcitrant tattoos. The average age of the
patients was 31.5 years (age range, 23-39
years). Fitzpatrick skin types of these pa-
tients ranged from 11 to 1V, Most of the tat-
toos were located on the upper back or
shoulder, followed by the leg or thigh, ab-
domen, and arm. Additional colors re-
ported in the 10 mukticolored tattoos in-
cluded black, white, yellow, red, orange,
and purple. The average age of the un-
treated tattoos was 9.5 years (range, 2-20
years), The 1 patient’s 2 recalcitrant tat-
toos were of 13 and 15 years’ duration
(Table).

Of the 10 multicolored tattoos, 3 con-
sisted of green pigment only; 6 had blue
and green pigment; and 1 tatioo was de-
scribed by the patient as having “tur-
quoise” pigment. This particular patient
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Table. Demographic and Tattoo Information
Patient Taltoo -Skin Type Tattos h :

No./Age, y “No. (¥ - Age, y Talteo Location Tattoo Colors Miscellaneous
1738 i | I g " ‘Upper back - Blue, gresn, vellow, biack, Patient-raporied
e : ' . o . white ' o lerguoiss”

2139 - - -2 S 20 Upper back Blue, green, yellow, black, g comment
. - i : wred : o
323 i v 35 - Shoulder Blue, green, orange, black, No comment
S : - o DA - red, purple ST
435 -4 T 15 “Upperarm - Green, blagk, red ‘Nocomment
628 B R 11 10 Abdomen -Blue, green, black, red - No comment -
638 B [T} 10 Leg . Blue, green, yellow, red, - No comment
o . e o - purple, black, orange ’ o
7/33 oo 7 Y e Upper back Blue, green, yelfow, red, " Ne comment .
T - LN T Thigh Green, pink, black - Mo comment
823 9 [/ .25 - Neck _ ‘Blue, green, back, yellow “No comment
925 - 10 : || 7 - Leg ‘Green, blagk, yellow,red ~. - ~ Nocomment
1030 e [ 15 Agdomen Biue, green, black, purple - Palient-reported
AN . S . . Lol “lurquoise™
12 N | A3 Upper back ‘Graan, black, orange “ No comment

further acknowledged that the current tattoo was cre-
ated on top of a preexisting tattoo of multiple colors in-
cluding yellow. Of the 2 recalcitrant tattoos, I was simi-
larly described as initially appearing “turquoise,” while
the other had remaining visible green pigment.

After informed consent was obtained, all patients
underwent 2-dimensional photography, and the tattoo
was anesthetized with local injection of lidocaine or ap-
plication of topical compounded 7% tetracaine and 7%
lidocaine ointment. Protective eyewear was properly
placed on the patients, and appropriate goggles were
worn by the treating physician and all staff members
present.

All treatments were performed with a novel, 755-nm
alexandrite laser, with variable pulse duration of 750 to
900 picoseconds and repetition rate of 5 Hz (Cyno-
sure). Spot sizes ranged from 3.0 to 3.6 mm, with flu-
ence ranging from 2.0 to 2.83 )/cm.? Treatment para-

Figure 1. Previcusly untreated multicalored tattoo, including green and biue pigment. A, Pretreatment appearance. B, Appearance after 1 {reaiment.

meters were guided by patient skin type and achievement
of clinical end point, namely epidermal whitening, dur-
ing the initial test spot. The procedure was well toler-
ated with minimal subsequent downtime, and patients
reported an average pain score of 1.08 ona 10-point scale
(1 indicating no pain; 10, worst pain). One patient re-
ported blistering, and the remainder noted no more than
the formation of crust. Postinflammatory pigmentary al-
teration was abserved in a minority of patients, but on
additional follow-up visits, no scarring or residual pig-
mentary alteration was noted,

Patients returned for follow-up, on average, 1 mounth
after their initial treatment. At this visit, we found that
11 of the 12 treated tattoos had achieved greater than
75% clearance of the blue and/or green pigment after
only 1 treatment, with greater than two-thirds of those
approaching closer to 100% clearance. The twelfth, a
green-only tattoo, required 2 treatments to achieve a
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Figure 3. Previously traated but recalcitrant tattoo inchuding “turquoise” pigment. A, Pretreatment appearance. B, Appearance after 1 treatment.

similar rate of clearance. Both tattoos recalcitrant to toos, purple similarly demonstrated greater than 75%
treatment achieved greater than 75% clearance of clearance, but the remainder of the colors showed 25%
the green and “turquoise” pigment after 1 treatment. clearance or less after 1 or 2 treatments (Figures 1, 2,
Of the additional colors noted within the treated tat- and 3).
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C'COMMENT .|

During initial consultation for tattoo removal, patients
are regularly informed that removal will likely take many,
often painful sessions, with subsequent blistering, coz-
ing, bruising, and crusting. Furthermore, just as there are
many colors individuals can choose from when select-
ing the design of their tattoo, so too are there many cle-
ments and chemical compounds used in the creation of
those colors, especially red and green. Because of this,
while a particular laser and selected parameters may suc-
cessfully remove one tattoo of a certain color, they may
not work as effectively on another tattoo of the same color.

The age of the tattoo is also imporiant to consider when,
discussing treatment course and expectations; older tat-
toos are generally treated more successfully. It is of para-
mount importance that the physician have proper train-
Ing in selection of which laser and parameters are most
appropriate for the tattoo to be treated. This is often de-
termined based on the laser’s wavelength: certain wave-
lengths have been proven more effective at removing par-
ticular colors #1112

The 3 QS lasers regulatly used in the removal of tat-
toos are the ruby (694-nm), neodymium: yttrium, alu-
minum, garmet (Nd:YAG) (532-mm and 1064-nim), and
alexandrite (755-nm). To date, for blue and green tat-
toos specifically, both the QS ruby and QS 1064-nm Nd:
YAG lasers have been shown to be more effective for dark
blue pigment.'™* While some researchers have shown
the QS alexandrite laser to be the most effective of the 3
for green pigments,” we would not agree with these find-
ings. Instead, it has been our experience that the QS ruby
laser is more effective in the remnoval of both of these col-
ors. However, even with these lasers, success often comes
only after a prolonged series of sometimes very painful
treatments with an extended recovery time. In our ex-
perience, when clearance of green and blue pigment is
achieved, it takes an average of 6 to 10, but possibly as
many as 20 treatments.

In this report, we present our findings of extremely
rapld and successful treatment of 12 green and/or blue
tattoos with a novel, picosecond, 755-nm alexandrite la-
ser. All tattoos, those previously untreated as well as those
with residual pigment after at least 10 treatments, had
between 75% and 100% clearance after only 1 or 2 treat-
ments. We believe this new technology is far more ef-
fective in targeting blue and green pigment, with expe-
dited clearance and improved recovery time owing to less
collateral injury of surrounding tissue.
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