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Chimica, Università di Ferrara, Ferrara, Italy

Key words: allergic contact dermatitis;
lichenoid reaction; nickel; red tattoo.

Case Report

A 27-year-old man had been tattoo-
ed by a professional tattooist 8
months before presentation. He had
a large polychrome tattoo over his
right deltoid, in which numerous
purplish pruriginous papules had
persisted since a few weeks after tat-
tooing, restricted to the red areas of
the tattoo (Fig. 1).

Patch tests with the Italian SIDA-
PA series showed a ππ π D2/ππ π
D3 reaction to nickel sulfate. A
strong ππ D2/ππ π D3 reaction
was also obtained to the original
‘cardinal red’ pigment used to tattoo
the red areas. Patch tests with cobalt
sulfate 2% pet., cadmium sulfate 2%
pet., ammoniated mercury 1% pet.
and copper sulfate 1% aqueous were
all negative.

A skin biopsy of the red papular
lesions showed a bandlike dense
lymphocytic infiltrate in the super-
ficial dermis, focal liquefaction de-
generation in the basal layer, exo-
cytosis and occasional colloid bodies.
There were numerous macrophages
containing small pigment granules in
the infiltrate.

The clinical features, patch tests
and biopsy led us to diagnose a
chronic lichenoid allergic contact der-
matitis due to the red pigment of the
tattoo.

The material safety data sheet of
the ‘cardinal red’ dye declared
monoazo pigment, cinnabar and

traces of the heavy metals lead, mer-
cury, cadmium, chromium and sel-
enium, but no nickel.

Further investigation was therefore
performed. After microwave acid di-
gestion, graphite furnace atomic ab-
sorption spectroscopy of the original
red dye was performed on 3 parts of
the sample, which demonstrated the
presence of nickel at 1.90 ∫ 0.34 ppm
in the pigment.

Treatment with a potent topical
corticosteroid 2¿ daily for 2 months
only slightly improved the derma-
titis.

Discussion

Due to the increasing diffusion of
‘permanent body art’ (estimated
prevalence in the US now 3–5%), ir-
ritant and allergic cutaneous reac-
tions to tattoos are increasingly re-
ported (1, 2). Red tattoo pigment is
the most frequently responsible for
allergic reactions, including granulo-
matous (3–5), eczematous (6),

Fig.1. Papular lichenoid reaction restricted to the red areas of the tattoo.

pseudolymphomatous (7) and lichen-
oid reactions (4, 8–12). Such reac-
tions have usually been ascribed to
mercury hypersensitivity (cinnabar Ω
mercury sulfide) (4, 8, 12), though
patch testing with mercury is not al-
ways positive (11), nor is patch test-
ing with the red pigment (3–6, 8, 9,
13). Allergies to azo or other un-
identified allergens in the pigment
also have to be considered (8, 9, 14).
Some have stressed that patch testing
is inappropriate in tattoo reactions,
intradermal testing being more suit-
able (4, 6, 13).

In our patient, the findings were
essentially similar to such reports
previously (4, 5, 8). Patch testing,
however, showed strong positivity to
the red pigment, as is, and to nickel,
with no demonstrable allergy to mer-
cury. Though previous experimental
studies, including atomic absorption
spectroscopy (9), X-ray microanal-
ysis (4, 8) and energy dispersive X-
ray analysis (15), had never detected
nickel in tattoo pigments, and the
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material safety data sheet did not de-
clare it, graphite furnace atomic ab-
sorption spectroscopy found nickel
at 1.90 ∫ 0.34 ppm, which we propose
may be sufficient for dermal sensit-
ization (16, 17).
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