Invisible Tattoo Granuloma
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Polymethylmethacrylate (PMMA) is a synthetic
polymer with multiple uses in industry and medi-
cine. In dermatology, it is primarily used as an
injectable implant for the correction of rhytides.
We report the first case of an adverse event
caused by the recreational use of PMMA in the
form of an invisible tattoo granuloma.
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attoos date back thousands of years. The word
tattoo is derived from the Tahitian word tatau,
which means to tap.

Traditionally, tattoo ink is composed of metal
salts or plant derivatives. Recent advancement
in tattoo technology has led to the development
of a tattoo medium that closely parallels a sub-
stance used in the medical industry. We report
the first case of an adverse reaction to this unique
tattoo medium.

Case Report

A 19-year-old woman presented to our clinic with a
3-month history of an erythematous pruritic plaque
located in the area of an unconventional invis-
ible tattoo placed on the upper arm approximately
9 months prior to presentation.

Results of a physical examination revealed a
6.5-cm erythematous plaque of coalescing firm pap-
ules in the shape of a stylized sun located on her left
lateral upper arm (Figure 1). Conventional tattoo
pigment was not appreciated on the skin’s surface.
Further evaluation with a Wood lamp demonstrated
a brilliant illumination in the area of involvement
(Figure 2). There was no palpable lymphadenopa-
thy. The patient’s prior medical history was negative
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for exuberant scar formation. A complete blood
count with differential was within reference range,
and results of a chest x-ray were normal.

Histologic examination disclosed rare findings.
The epidermis appeared unchanged. The dermis con-
tained multiple epithelioid granulomas surrounded
by a sparse lymphocytic infiltrate. Small, clear,
spherical, refractile particles with some variation
in size and shape were present within these granu-
lomas (Figure 3). Some of the particles appeared to
have a central bubble. The particles did not mark
with Fontana-Masson silver, periodic acid-Schiff,
iron, or Alcian blue stains. However, the paraffin-
embedded section fluoresced under Wood lamp
examination (Figure 4).

Comment

Our patient’s tattoo is a new generation of UV light
tattoos. Instead of traditional pigment, this tattoo
is composed of polymethylmethacrylate (PMMA)
microspheres filled with fluorescent dye, which is
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Figure 1. Erythematous plaque in the shape of a
stylized sun.
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Figure 2. Wood lamp examination (360 nm).

Figure 3. Polymethylmethacrylate microspheres of dif-
fering sizes and shapes present within granulomas
(H&E, original magnification Xx400).

injected into the skin in a similar fashion to tradi-
tional tattoos. The microspheres are suspended in
a vehicle of distilled water to produce a tattoo that
is invisible to the eye except when fluoresced under
light at 350 to 370 nm.

This fluorescent microsphere technology was
developed in 1995 for use in animals, plants, and
fish for the purpose of tracking migration, growth
patterns, and breeding habits. The following ingre-
dients are reported in the tattoo ink: PMMA 97.5%
and microspheres of fluorescent dye 2.5% suspended
in UV sterilized, distilled water with no preserva-
tives or other additives.! This ink is approved by
the US Food and Drug Administration (FDA) for
tracking wildlife. UV light tattoo inks, along with
all other tattoo inks, are not approved by the FDA
for use in humans.

Figure 4. Paraffin-embedded, hematoxyin and eosin—
stained section examined under X20 original magnifica-
tion with concurrent 365-nm light luminescence.

In medicine, some bone cements, artificial joint
prosthesis, and ocular implants are composed of
PMMA and have been successfully used for many
years. The main application of PMMA in dermatol-
ogy is a subdermal injectable implant composed of
PMMA microspheres suspended in a water-based
carrier gel containing 3.5% bovine collagen used
for permanent correction of rhytides. This inject-
able implant is used in Canada and Europe and
recently obtained FDA approval for correction of
nasolabial folds.

Several reports of hypersensitivity, both acute
and delayed, and granuloma formation caused by
PMMA have been published in the literature.’”
While multiple cases of erythema and granuloma
formation from cosmetic fillers containing PMMA
microspheres are documented, there are no pub-
lished reports of adverse events as severe as those
observed in our patient. Because the PMMA micro-
spheres used in the UV light tattoo ink are much
smaller, irregular in shape, and placed in the upper
dermis, they are more likely to induce an immuno-
logic response than the subdermally placed, 30- to
40-pm, smooth microspheres of the cosmetic filler.

Treatment in this case was limited given the
resilient nature and nonpigmented characteristics
of the PMMA microsphere implant. Our case of
PMMA granuloma formation responded well to serial
intralesional corticosteroid injections (10-40 mg)
at l-month intervals. Traditional tattoo removal
treatments, such as laser ablation using multiple
wavelengths, provide no benefit with UV light tat-
toos because of the lack of a chromophoric target.
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Other anecdotal reports have shown that allopu-
rinol 600 mg daily for 24 weeks treats granuloma
formation caused by PMMA.%7

Conclusion

PMMA is an elegant compound with various forms
and functions. In contrast to its other medical uses,
PMMA use in dermatology has been met with resis-
tance due to increased reported incidence of adverse
events. This is the first reported case of a granuloma
formation caused by recreational use of a PMMA
implant in the form of an invisible tattoo.
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