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Ornamental tattooing involves the administration of exogenous pigments into the skin to create a perma-
nent design. Our case focuses on a 62-year-old woman who presented with an inflamed enlarging nodule
on her right proximal calf, which arosewithin the red pigment of an ornamental tattoo. The nodulewas di-
agnosed as squamous cell carcinoma (SCC) and subsequently excised. Over the course of the following year,
the patient was diagnosed with a total of five additional SCCs that also arose within the red pigment of the
tattoo. The increased popularity of tattooing and the lack of industry safety standards for tattoo ink produc-
tion, especially metal-laden red pigments, may lead to more cases of skin cancer arising within tattoos
among patients of all ages.
© 2017 The Authors. Published by Elsevier Inc. on behalf ofWomen's Dermatologic Society. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Case report

A 62-year-old otherwise healthy woman presented with a 1-year
history of an inflamed enlarging growth on her right proximal calf,
arisingwithin the red pigment of an ornamental tattoo. Her dermato-
logic history is significant formultiple actinic keratoses and blistering
sunburns, but there was no history of skin malignancy.

A physical examination revealed an erythematous tender nodule
with hyperkeratotic scale located on the right proximal calf within
the inferior lower border of the tattoo (Fig. 1). No popliteal or ingui-
nal lymphadenopathy was palpable.

A shave biopsy was performed, and a histological analysis of the
tissue demonstrated pleomorphic squamous keratinocytes with
prominent intercellular bridges and dyskeratotic cells arising in the
epidermis with irregular extensions into the upper dermis with an
overall depth measuring less than 2 mm, most consistent with an in-
vasive squamous cell carcinoma (SCC; Fig. 2A and B). Exogenous pig-
ment deposition was noted throughout the dermis, consistent with
the tattoo. Due to the tumor location, Mohs surgery was elected as
the best option for complete resectionwith concurrent tattoo preser-
vation. The SCCwas extirpated withMohsmicrographic surgery, and
the resultant defect was closed with a complex repair. (See Fig. 3).
c. on behalf of Women's Dermat
Threemonths later, the patient returnedwith a newgrowth locat-
ed proximal and discontiguous to the previous tumor on the right
calf, also arising within the red tattoo pigment (Fig. 4). She noted
that the nodule was inflamed and painful and had been present for
the past month. A biopsy of the lesion was consistent with a squa-
mous cell carcinoma, keratoacanthoma type. The patient underwent
wide local excision with clear histologic margins, and the defect
was repairedwith a primary closure. Over the course of the following
year, the patient presented with two additional separate SCCs lateral
to the original tumor. The tumors were treated with wide local exci-
sion, each time obtaining clear histologic margins. A fifth biopsy-
proven squamous cell carcinoma was identified with the same histo-
logical features as the original tumors (Fig. 5). The patient then was
referred to a plastic surgeon for complete tattoo excision with split
thickness skin grafting.

Discussion

Ornamental tattooing involves the administration of exogenous
pigment into the dermis, which results in a permanent design. As
the incidence of tattooing increases, especially among teenagers, cu-
taneous reactions to the organic dyes andmetals aremore frequently
encountered (Kluger and Koljonen, 2012). Overall, the risk of adverse
outcomes with tattoos is reported to be as high as 20%, which
amounts to more than 50 million people (Haugh et al., 2015;
Tammaro et al., 2016). The colorful pigment of tattoos is often
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Fig. 1. Initial shave biopsy of erythematous tender nodulewith hyperkeratotic scale lo-
cated on the right proximal calf within the inferior lower border of the tattoo.

Fig. 2. (A and B) Hematoxylin and eosin stain of a biopsy of right proximal calf. Magnifi-
cation×10, (A), ×40 (B)mildly pleomorphic squamous keratinocyteswith prominent in-
tercellular bridges and dyskeratotic cells, consistent with invasive squamous cell
carcinoma.
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composed of azo dyes, which are commonly used in consumer prod-
uct staining (Wenzel et al., 2013). Currently, the production and ad-
ministration of tattoo inks and pigments in the United States is not
regulated, and there are no national guidelines or issued standards
(Haugh et al., 2015). Multiple adverse reactions to tattoo pigments,
especially red pigment, have been described in the literature.
Tattoo-related infections can range from acute pyogenic infections
to tuberculosis and are sometimes encountered decades after the ini-
tial application (Simunovic and Shinohara, 2014.

Among the different pigments used, red tattoo pigments are
thought to contain potentially toxic metals such as cadmium,mercu-
ry, and aluminum compounds, which may lead to a higher incidence
of adverse reactions such as lichenoid and allergic contact dermatitis
(Forbat and Al-Niaimi, 2016; Garcovich et al., 2012; Simunovic and
Shinohara, 2014; Sowden et al., 1999). Although less frequently en-
countered, non-melanoma skin cancers such as SCCs that arise from
the red pigment of tattoos have also been reported (Kluger et al.,
2008; Paprottka et al., 2014Sherif et al., 2016; Vitiello et al., 2010).
The first report of SCC arising within the red pigment of a
tattoo was by McQuarrie, 1966, and more than 23 cases of SCC
and keratoacanthoma skin cancers in red tattoo pigment have
been reported (Kluger and Koljonen, 2012; McQuarrie in 1966).
Despite multiple reports of single tumors within tattoos, there is
little evidence of multiple tumors arising from red tattoo pigment
in the literature.

There are two proposed mechanisms for SCC within tattoos. The
first is that the traumatic skin puncture process of creating a tattoo
combined with the body’s ongoing inflammatory response in an at-
tempt to degrade the foreign material (Kluger et al., 2011). Trauma-
induced cases occur rapidly, usually within 1 year after the tattooing
procedure. The second theory is chronic ultraviolet sun exposure due
to tattoo locations on UV-exposed areas (Kluger et al., 2011). A na-
tional data set of tattoos in the United States shows that the most
common locations for tattoos are the arms and ankles, and themajor-
ity of respondents had at least one exposed tattoo (Laumann and
Derick, 2006).

The pathogenesis of SCC arising specifically in the red pigment
of the tattoo is unknown. A review of the literature found that
most of the reported cases of melanoma and basal cell carcinoma oc-
curred on black and darkly colored tattoos while SCCs and
keratoacanthomas arose primarily within the red pigment of tattoos
(Kluger and Koljonen, 2012). The exogenous tattoo pigments located
within the dermis are often phagocytosed by macrophages, which
carry the pigments into lymphatics and regional lymph nodes (Jacob,
2002). For this reason, sentinel lymph node biopsies in individuals
with tattoos may mimic the appearance of metastatic melanoma
(Kluger and Koljonen, 2012).

Treatment of a suspicious lesionwithin a tattoo should beginwith
a full thickness skin biopsy. If the biopsy shows evidence of



Fig. 4. Fifth squamous cell carcinoma arising from red tattoo pigment.

Fig. 3. Secondkeratoacanthoma separate from theprevious tumor on the right calf, also
arising within the red tattoo pigment.
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malignancy, a complete surgical excision should be performed. Cur-
rently, the treatment modality with the highest cure rate and lowest
recurrence rate for SCC iswide local excision (Barton et al., 2015). The
increased popularity of tattooing and the lack of safe industry stan-
dards for tattoo ink production, especially metal-laden red pigments,
may lead to more cases of skin cancer arising within tattoos among
patients of all ages.
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