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Abstract

Background. Hypersensitivity reaction in a tattoo secondary to red ink is a relatively rare complication, particularly as the

biochemical composition of tattoo dye has been refined. Most hypersensitivity reactions are amenable to conservative man-

agement, but less common is the necessity for full surgical excision and reconstruction.

Methods. A 50-year-old female patient with a chronic tattoo granuloma causing excessive pruritus, erythema, and ulceration,

refractory to conservative and minimally invasive techniques, underwent full surgical excision and skin-graft reconstruction of

the areas affected by the red dye. Additionally, literature was reviewed for similar reports requiring excision.

Results. The patient reports complete symptomatic resolution and satisfaction with the result. The literature reveals a small

set of cases reporting a necessity for surgical excision following red-ink hypersensitivity.

Conclusions. Tattoo hypersensitivity secondary to a red ink-induced allergic reaction is relatively rare. Most cases are amena-

ble to conservative treatment; however, surgical excision and reconstruction provides a viable option in cases refractory to

traditional and less invasive management.
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Introduction

Tattoos have long been a historic multicultural form of artistic
expression and have only become more frequent and popular as
time has passed. As techniques and creativity have evolved, so
too has the understanding of safe and efficacious practices that
help maximize aestheticism and minimize complications. In the
modern world, tattoos are generally performed by an oscillating
needle that penetrates the skin and deposits ink particles large-
ly composed of hydrocarbons and water within the papillary
dermis.! This begins by loading the needle with the desired ink
composition, where then the oscillation occurs within the skin
atnearly 200 beats per second. The skin then commences wound
healing in the traditional stages of hemostasis, proliferation,
and remodeling, resulting in collagen deposition and fibrosis to
increase the permanency of the particles and tattoo." Although
the technique has been refined, despite these efforts, some indi-
viduals may suffer from undue side effects, including those with
inflammatory, neoplastic, and infectious pathology.!

Inflammatory reactions are sometimes a result of the tattoo ink
itself, which may contain haptens that can beget immunologi-
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cal reactions.? These have been previously reported as causes

of delayed hypersensitivity, lichenoid, and granulomatosis

reactions.>? Red pigment in particular has been implicated as

a potential cause of hypersensitivity reaction formation. This,
however, cannot be attributed to one substance because several

varying biochemicals and heavy metals are used to create and

comprise red tattoo ink, and several of these have been reported

to precipitate these reactions. These include mercury in the form
of cinnabar, zirconium, ferric hydrate, and cadmium, amongst
others.2** Symptoms may vary in intensity and severity, and

patients may suffer from acute or chronic erythema, edema,
pruritus, nodule formation, ulceration, and, rarely, progress to

systemic allergic reactions.>

Fortunately, many cases can be resolved with conservative

treatments. Topical and intralesional corticosteroids are fre-
quently employed with good success. In less responsive cases,
laser removal for nonallergic reactions and superficial excision

using dermatome shaving may be required.®” Less frequently

reported is the necessity for complete excision and reconstruc-
tion, particularly in the setting of red ink-induced foreign body

reactions. Presented here are a patient necessitating complete

tattoo excision and reconstruction secondary to a chronic hy-
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persensitivity reaction refractory to less invasive methods and
a review of the literature for prior cases of patients requiring
tattoo excision following red ink dye allergic reactions.

Methods and Case Presentation

A 50-year-old female patient with a past medical history
remarkable for celiac disease, asthma, and atopic dermatitis
presented with complaints of erythema, swelling, and pruritus
over the posterolateral side of her right ankle. The patient noted
that several years prior, she had received a tattoo in this area
consisting of primarily red and green pigment and months later
developed these symptoms over the tattoo. The patient had seen
numerous dermatology specialists who prescribed various topical
steroids, with and without occlusion therapy, but unfortunately
failed to resolve the patient’s symptoms. On exam, the skin over
the tattoo was indurated exclusively over the red pigment por-
tions of the tattoo, showing slight lichenification and evidence
of excoriation (Figure 1).

The lesion was subsequently biopsied, and histopathology
revealed chronic inflammation, epidermal spongiosis, and tattoo
pigment. A tissue culture was negative for bacterial, fungal, and
acid-fast organisms. The patient was subsequently trialed on
topical desoximetasone ointment, which did not provide relief.
Given the patient’s extensive history, the patient underwent an
intralesional Kenalog (ILK) injection and was prescribed topical
desoximetasone ointment under occlusion, which provided
complete resolution of symptoms. Subsequently, she began
receiving serial monthly ILK injections at varying concentra-
tions dependent upon symptom severity. Her symptoms were
controlled over the span of a year but then began to develop
more recalcitrant keloids and intermittent open excoriations and
ulceration over the affected areas, as well as a noted decrease in
injection efficacy in terms of providing symptomatic relief. For
these reasons, as well as a need to resolve the chronicity of her
condition, the patient opted for complete surgical tattoo excision
of the affected red areas.

The patient underwent complete full-thickness excision of
the red-pigmented-specific areas over an area measuring 55 cm?
The subsequent resulting defect was amenable to a split-thickness
skin graft, which was harvested from the patient’s ipsilateral
thigh and sutured and reinforced with fibrin glue. Meticulous
reconstruction and complex wound closure were undergone so as
to preserve the remaining foundation of the tattoo’s architecture
per the patient’s wishes. The operation was uneventful and the
patient was discharged the same day.

Results

Initially, the patient developed a reactive rash over the donor
site secondary to the adherent Tegaderm dressing. Given her
existing dermatitis, the patient was prescribed an oral steroid
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FIGURE 1. Preoperatively excessive excoriation, lichenification, and induration
are evident, localized to the red dye portion of the tattoo.

taper and switched to a nonadherent dressing, causing the rash to
resolve without further incident. At 4-month follow-up, the donor
site was also completely healed without complaint. Additionally,
there was noted to be 100% skin-graft takeover of the excised
tattoo (Figure 2). The patient complains of intermittent skin
dryness, which is manageable, and reports complete resolution
of the initial pruritus, edema, and swelling.

There are a handful of cases describing red ink reactions
unresponsive to other measures. Duan et al reported a woman
with several autoimmune conditions suffering from cinnabar
reaction that was refractory to topical treatment and lasers.?
This was also treated with excision and skin grafting with good
results. Biro et al reported an interesting case of a young man with
a cinnabar reaction whose condition only developed following
a laceration over the tattooed area.’? This was hypothesized to
release pigment causing an inflammatory reaction, with exci-
sion being the definitive therapy. Other reports have described
patients who were similarly unresponsive to more conservative
therapies (Table 1).
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FIGURE 2. At 4-month follow-up, the patient demonstrates a well-healed
reconstruction of her tattoo, with complete skin graft take and preservation
of artistic architecture.

Discussion

Severe red ink-induced tattoo reaction necessitating surgical
excision appears to be a rare phenomenon. Reports of foreign
body reaction in areas of red ink were most commonly linked
to a mercurial composition, but as the dangers of this substance
were understood, so too did its use as an ingredient. Even still,
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mercury appears to be used contemporarily, as evidenced by our
patient’s histopathological findings.

Red ink is most commonly reported, but other colors and
compositions are also noted to potentially initiate a cascade
of allergic inflammatory reactions. Blue, yellow, green, purple,
and black ink substances have been also reported previously as
inflammatory instigators, although this appears less common
than red.”*!® The timing of onset is variable, with some patients
presenting with symptoms within a few months and others
requiring over 20 years.* As Biro et al reported, there may be a
necessary inciting event or trauma to incite the immunological
cascade.”? Despite this, these reactions are relatively small in
incidence, and to date it is not clearly delineated why these types
of tattoo reactions are rare or why timings for presentations
substantially vary. One previous hypothesis is that the process
of ink introduction is such that haptens are directly inoculated
within the dermis, bypassing the antigen-presenting complex
and foreign body process that normally occurs in the epidermis.2
As previous literature demonstrates, these are not limited to
mercury. In other cases, there may be residual epidermal content
that triggers a reaction. In others, patients may respond to the
dermal inoculation. The precise mechanism and cascade warrant
further investigation.

Interestingly, the patient reported in this study had several
comorbid allergic conditions, including atopic dermatitis, asthma,
and celiac disease. The literature reported above also presented
patients with allergen-based comorbidities, perhaps suggesting
an underlying propensity for these patients to develop hyper-
reactivity to tattoo haptens. Tattoo granuloma has also been re-
ported as a manifestation of patients with underlying sarcoidosis,
sometimes the first symptom in a condition that was otherwise
undetected.”® Additionally, other autoimmune conditions, such as
dermatomyositis and discoid lupus, have been reportedly incited
by tattoo reactions.®° Given the presumptive allergic mechanism
involved in hypersensitivity reaction and other bodily defense
mechanisms, there may be a linkage to those with autoimmune
conditions, both diagnosed and undetected, that leaves these
patients more susceptible to these allergic reactions. The patho-
physiology behind such conditions stems from an unregulated
immune system that confers extraneous defense mechanisms for

TABLE 1. CASES REQUIRING SURGICAL EXCISION FOLLOWING RED INK REACTION

Article Age (years) /gender Location Substance Comorbidities Timing

Duan et al,® 2016 48/F Foot Cinnabar Rosacea, celiac disease, 1 month
migraines
Mlakar,® 2015 38/F Leg N/A None 2 months
Zwad et al,° 2006 43/F Leg N/A None 5 years
Yazdian-Tehrani, 63/M Arm Cadmium N/A 1.5 years
2001
Biroet al,’21967 26/M Arm Cinnabar None 9 years (after laceration)
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otherwise benign haptens. It stands to reason that there may be a
component of this mechanism to hyperreactions of tattoo heavy
metals and other substances that otherwise would not elicit such
reactions. It is important to note, however, that some patients
appear to have no underlying conditions, making it likely that
these reactions are multifactorial in nature.

Many previous cases discussing allergen hypersensitivity
have reported successful resolution through topical or systemic
steroid tapers. Excision may be the only viable treatment in pa-
tients who are refractory to other measures, although this may
pose the undesirable side effect of poor cosmetic appearance and
scarring post procedure. Surgical excision appears to be relatively
rare in the context of allergic reactions as many of these can be
controlled by other methods, but it is nonetheless an important
consideration that requires a multidisciplinary approach. In
some cases, the patient may still require topical treatment even
after excision, and collaboration between providers is necessary,
particularly in those with underlying autoimmune pathology.
Excision can be of the entire tattoo or only of the areas affected
by the red ink dye, dependent upon the patient’s wishes, anatom-
ical location, and overall area of the tattoo. Careful follow-up is
necessary to ensure symptomatic resolution and assess the need
for further treatment.

There are several limitations to the study. There are inherent
limitations due to the study design, inclusive of both the case
presentation and literature review. Additionally, presenting as a
rare combination of pathology and treatment, the low incidence
does not allow for any meaningful statistical analysis. Furthermore,
no photography of the histopathology for this case is available,
which may be of clinical value for the case presented. Regardless,
tattoo excision and reconstruction due to red ink allergic reac-
tion is an uncommonly reported clinical course, and this study
outlines successful outcomes following this procedure.

Conclusions

Tattoo hypersensitivity secondary to a red ink-induced allergic
reaction is relatively rare. Most cases are amenable to conser-
vative treatment; however, surgical excision and reconstruction
provides a viable option in cases refractory to traditional and
less invasive management.
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