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Abstract
Background/Aims: Cosmetic permanent make-up is an increasingly popular form of tattooing. The latter is potentially
associated with adverse skin reactions. Whereas localized
lichenoid reactions at tattooed sites have been reported,
generalized eruptions are rare.
Methods: We report a case of generalized lichenoid reaction upon red permanent lip-liner make-up.
Results: Based on both the clinical and histological features as well as the patch tests results, the underlying pathomechanisms and therapeutic approach are discussed.
Conclusion: Dissemination may be due to an allergic reaction or an isomorphic response.
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Introduction
The demand for cosmetic permanent make-up of
lips, eyelids and eyebrows has significantly increased
during recent years [1]. Most colorants used for cosmetic
tattooing have not been licensed for medical application
and therefore bear the risk for unpredictable adverse
effects.
Tattoo reactions are most commonly associated with
red inkdue to the presence of mercury and its sulphides.
However, nowadays most allergic reactions to red tattoo are triggered by organic pigments such as Pigment
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Red 181 (CI 73360) and Pigment Red 170 rather than the
traditional mercury sulphides. The use of red pigments
containing mercury may result in lichenoid reactions
and other localized side reactions [2]. Nevertheless,
generalization of tattoo reactions with involvement of
distant untattooed sites have been reported only anecdotally [3-5].
We here report the case of a generalized lichenoid
reaction following red tattooing of the lips and discuss
the potential underlying pathomechanisms and management.

Case Report
A 46-year-old female patient was referred because
of swollen lips associated with a sensation of tightness,
rapidly followed by the development of pruritic papules
on her body. Her past history revealed hay fever and
asthma. She has taken no medication. Furthermore, she
had a red permanent lip-liner tattooing performed one
year before the development of the cutaneous lesions, as
well as older tattoos on her eyebrows.
On examination the patient had papules and small
nodules along the upper and lower vermilion borders
(Figure 1). In addition, the patient had red and violaceous
polygonal papules on the back of both hands (Figure 2),
wrists and ankles. The oral and genital mucosae were
unaffected. At the sites of tattooed eyebrows, no skin
inflammation was noted.
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Figure 1: Nodules at the tattooed periphery of the lips.
Figure 4: Histological image of the skin biopsy of the lip, at
400 times magnification, hematoxylin-eosin staining, showing a
lichenoid inflammation with few eosinophilic granulocytes.

presence of a CD3+ T-lymphocytic infiltrate, in which
CD8+ lymphocytes slightly predominated over CD4+
cells. No increase of the CD1a+ Langerhans cells was
observed.

Figure 2: Lichenoid papules on the left dorsal hand.

We performed patch tests with standard, metal,
preservative, dye and implant series on Finn chambers
(Hermal, Almirall, Reinbeck, Germany) applied for two
days on the back skin, which were evaluated at days 3
and 4. Positive reactions to nickel sulfate (++ at days
3 and 4) and to palladium chloride (+ at day 4) were
noted, whereas no positive reaction to Pigment Red 181
(undiluted, 1% and 10% dilution) was found.
For treatment of the lips, mometasone cream for 7
days, followed by topical tacrolimus 0.1% once a day
were applied, while all other lesions were treated with
clobetasol cream. The skin lesions progressively improved
and finally resolved within two months. One month later,
the patient was still in remission. Unfortunately, she was
lost for further follow-up.

Discussion
Clinical findings

Figure 3: Hematoxylin-eosin stained skin biopsy of the
right wrist, at 400 times magnification, revealing a lichenoid
inflammation with few apoptotic keratinocytes.

Light microscopy studies of biopsy specimens
obtained from the upper lip border and the right
forearm (Figure 3) showed a lichenoid dermatitis with a
lymphohistiocytic infiltrate along the basement membrane
and few apoptotic keratinocytes. Eosinophils were present
in the biopsy taken from the tattooed vermilion border
(Figure 4). Immunohistochemistry studies revealed the
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We here present the striking case of a patient with a
generalized lichenoid reaction which first started at a site
of prior red tattooing on the lips.

Histopathological findings
Light microscopy studies revealed a lichenoid reaction
in biopsies from both the tattooed lip and forearm. The
presence of eosinophils in the biopsy of the lip pointed
to the differential diagnosis of a delayed-type allergic
response. On the other side, a Koebner’s phenomenon
by Lichen planus can be discussed based on the absence
of eosinophils in the biopsy specimen obtained at a site
distant from the tattoo and the predominance of a CD8+
T cell infiltrate.
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Patch test results
Because the culprit original tattoo ink used for the tattooing of the lip was not available, we performed patch
tests with frequently used Pigment Red 181 (CI 73360)
and dye series. The failure to induce a positive reaction
to red dye may be due to either the use of the inappropriate substances for patch testing and/or the fact that
patches testing is inadequate for diagnosing the sensitization to the substances injected. Patch testing often fails
to confirm hypersensitivity to tattoo dyes despite typical
clinical and histological findings suggestive of allergic reactions and might be accomplished by testing with tape
stripping, prick test, or photo patch test [2,6]. However,
the strong positive patch test reactions to nickel sulfate
found in our patient suggest that nickel contamination
of the tattoo ink play a role as elicitor of skin reaction.
Nickel contamination has been reported as etiology of
allergic tattoo reactions in sensitized individuals. Even
low amounts of 1.90 ± 0.34 ppm nickel were found sufficient to cause allergic reactions [7].
In contrast to frequently published adverse reactions
confined to tattooed sites, generalized skin reactions
seem to be rare and, to our knowledge, have not been
reported after red permanent lip-liner make-up.
Pathophysiologically an allergic reaction or an isomorphic response may contribute to the development of generalized skin lesions. A disseminated delayed-type allergic
response to either nickel or to an unidentified allergen
consecutive to tattoo ingredient dissemination is possible.
Alternatively, auto-sensitization has been described as secondary spreading of an initially localized dermatitis without detectable allergen at distant sites. Moreover, based on
the absence of eosinophils in the biopsy specimen obtained
at a site distant from the tattoo and the predominance of
a CD8+ T cell infiltrate a Koebner’s phenomenon by Lichen planus can be discussed, in analogy to the Koebner’s
reactions upon tattooing observed in patients with either
psoriasis or discoid lupus erythematosus. Miscellaneous
trauma like tuberculin skin test, scratch skin test and tattoo have been reported as causes of isomorphic responses.
Delays of isomorphic responses up to one year as observed
in our patient have been described, although they usually
occur after 10 to 20 days [8,9].

Treatment
Spontaneous resolution may occur, thus an expectative strategy should be followed first. Application of topical corticosteroids and tacrolimus resulted in complete
resolution of the skin lesions in our patient. In addition
to topical immunosuppressives, intralesional corticosteroids are useful in the management of lichenoid tattoo
reaction [10,11]. In case of skin lesions refractory to conservative treatment, tattoo removal using laser technologies that allow selective photothermolysis of the usually
monochromatic permanent make-up tattoos, have been
employed. Laser systems using very short pulse durations
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in nano (Q-switched) or picosecond are the gold standard
for tattoo removal, as they deliver high amount of energy
with very short pulse durations, leading to fragmentation
of colorant particles, which subsequently can be phagocyzed by macrophages. Q-switched frequency doubled
Nd:YAG or picosecond lasers at 532 nm can successfully
remove red pigment tattoo. However, cosmetic tattoos
may contain ferric oxide (Fe2O3), which after chemical
reduction to ferrous oxide (FeO) upon laser treatment
might turn black (darkening) [12]. To avoid this side
effect, it might be better to use an ablative laser, pulsed
CO2 or Er:YAG, mainly in fractional mode, which can
also efficiently remove red tattoo colorants [13]. Local
reactions can be successful treated by tattoo removal [1416]. Nevertheless, laser tattoo removal was also shown to
evoke immediate cutaneous reactions at the tattoo site as
well as generalized allergic skin eruptions [17]. In presence of a of local or generalized lichenoid skin reaction
related to either a delayed type hypersensitivity and/or
isomorph response, we recommend as initial therapy
topical anti-inflammatory substances, such as corticosteroids. Laser tattoo removal should be restricted to cases
refractory to anti-inflammatory therapy.

Conclusion
The booming popularity of cosmetic permanent
make-up has led to an increasing incidence of adverse
tattoo reactions. While localized reactions are common
and wellknown, spreading to distant un-tattooed sites
should be considered in generalized dermatosis. In addition to dermatologists, the general public should be
aware of potential severe complications of an otherwise
harmless, optional esthetic intervention such as permanent make-up.

Key Message
This is the report of a generalized lichenoid reaction
upon red permanent lip-liner make-up.
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