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Abstract: The increasing popularity of tattoo art, including facial cosmetic tattoos, has led to a growing societal acceptance of tattoos.
However, complications such as lip inflammation following cosmetic lip tattoos remain a concern. This article presents the case of
a 47-year-old Asian woman who experienced recurrent lip swelling, purulent discharge, and scarring after receiving lip tattoos. Despite
previous treatment with corticosteroid injections yielding unsatisfactory results, the patient showed significant improvement with
topical application of 2% Crisaborole, a phosphodiesterase-4 inhibitor. Crisaborole modulates intracellular cyclic adenosine monopho-
sphate levels, thereby reducing tissue inflammation and swelling associated with chronic cheilitis. Additionally, pulse laser therapy
was effective in addressing residual tattoo pigment and scar tissue. This case highlights the therapeutic challenges of managing chronic
inflammatory diseases of the lips secondary to cosmetic tattoos and introduces Crisaborole as a promising treatment option, offering
insights for managing similar conditions in the future.
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Introduction

As tattoo art gains increasing popularity, society’s acceptance of tattoos is also growing. In particular, there is a notable
market demand for facial cosmetic tattoos. However, various complications can arise following this procedure, with lip
inflammation being one of the most common. The primary causes include mechanical irritation during the tattooing
process, allergic reactions to components in the tattoo ink, and post-tattoo infections. Tattoo inks often contain a complex
mixture of inorganic and organic pigments, solvents, additives, and contaminants, which can trigger adverse reactions in
some individuals." The most common tattoo pigments associated with allergic reactions are red, yellow, and orange,
which frequently contain mercury sulfide (cinnabar), cadmium sulfide, and organic dyes.? Patients may exhibit symptoms
such as redness, itching, swelling, and papules.® The frequency of chronic inflammatory reactions to tattoos is estimated
to be around 1-5%.*°

Case Presentation

A 47-year-old Asian woman experienced recurrent lip swelling, purulent discharge, and scarring one year after receiving
cosmetic lip tattoos. The tattoo ink primarily contained water, butanediol, isopropyl myristate, cyclopentasiloxane,
pigments, methylparaben, and propylparaben. The patient had no significant past medical or family history. The
symptoms first appeared 3 months post-tattooing and recurred every 1-2 months. Her primary care physician adminis-
tered local corticosteroid injections (triamcinolone) to the affected site once a month for three months, but the patient
reported no noticeable improvement.
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Figure | Various stages of treatment for the Case. (A) Baseline; (B) After two months of treatment with 2% Crisaborole Ointment; (C) After undergoing one session of
Q-switched 532nm Nd:YAG laser treatment.

Physical examination revealed bright redness and swelling of both lips, accompanied by visible scarring. The affected area
exhibited peeling skin and a small amount of yellow purulent discharge, limited to the tattooed region (Figure 1A).
A bacterial culture of the purulent discharge was performed to rule out any secondary infection, which came back negative.
Dermoscopy showed irregularly distributed white structures, distinct prominent branching vessels, white scales, yellow
crusts, exudate, and, in some areas, gray-brown dot-like pigment deposition (Figure 2A). Despite the option of a skin biopsy,
the patient opted against it. Considering the dermoscopic findings along with the medical history, the clinical diagnosis leaned
towards chronic cheilitis with scarring secondary to an allergic reaction to the red tattoo pigment, likely mercury sulfide.

The use of Crisaborole for treatment was based on its anti-inflammatory properties as a PDE-4 inhibitor and its efficacy in
managing other inflammatory skin conditions like atopic dermatitis.® The affected area was treated with topical application of
2% Crisaborole Ointment, applied twice daily. To mitigate potential medication-induced irritation, we advised the patient to
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Figure 2 Various stages of treatment for the Case. (A) Baseline; (B) After one month of treatment with 2% Crisaborole Ointment; (C) After two months of treatment with
2% Crisaborole Ointment; (D) After undergoing one session of Q-switched 532nm Nd:YAG laser treatment.
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moisten the lips with saline-soaked gauze for 5 minutes before applying the Crisaborole Ointment, followed by the
application of a fragrance-free, hypoallergenic lip moisturizer (Vaseline petroleum jelly). During the third-month follow-
up, significant improvement was noted in the lesion area. Symptoms included noticeable reduction in lip swelling,
disappearance of purulent discharge, considerable decrease in scaling, and no significant alteration in raised scarring.
Dermoscopic examination revealed multiple red proliferative lesions with clearer boundaries, the presence of exogenous
pigments, dot-like vessels, white reticular structures, and brown pigment deposits (Figure 2C).

To address the patient’s cosmetic concerns, a single session of Q-switched 532nm Nd:YAG laser therapy (Revlite SI
C10) was administered to eliminate residual tattoo pigment. Concurrently, the use of Crisaborole Ointment was
temporarily halted. During the follow-up in the fourth month of treatment, further improvement was observed in the
lesion area. Residual pigmentation was visibly eradicated, the raised scar tissue on the lips exhibited a tendency to flatten,
and dermoscopy revealed multiple red proliferative lesions with clearer boundaries, presence of exogenous pigments,
dot-like and linear vessels, scabs, white reticular structures, and brown pigment deposition (Figure 2D). The patient
reported a substantial subjective improvement and is currently undergoing the second phase of laser treatment without
recurrence. The treatment progress is depicted in (Figure 1A-C and 2A-D).

Discussion

This case highlights the therapeutic challenge posed by chronic inflammatory reactions to cosmetic lip tattoos. The
patient experienced an adverse reaction characterized by lip swelling, purulent discharge, and scarring, likely attributed to
an allergic response to the red tattoo pigment, mercury sulfide. Mercury in tattoo inks has been linked to a range of
complications including allergic contact dermatitis, lichenoid reactions, and pseudolymphoma.” Notably, previous
treatment with local corticosteroid injections yielded unsatisfactory results, suggesting potential resistance to traditional
therapies or the need for more personalized approaches.

The application of topical 2% Crisaborole Ointment demonstrated significant therapeutic effects in this case.
Crisaborole, a PDE-4 inhibitor, primarily functions by modulating intracellular cAMP levels.® Increased cAMP
within cells regulates various signaling pathways involved in inflammation and immune regulation. Chronic
cheilitis often involves abnormal release of inflammatory mediators and cytokine overexpression, leading to
localized inflammatory reactions and tissue damage. By inhibiting PDE-4 activity, Crisaborole elevates cAMP
levels, suppressing the release of inflammatory mediators (eg, TNF-a, interleukins), reducing inflammatory cell
migration, and mitigating the overall inflammatory response.”'® This results in a reduction of tissue inflammation,
damage, and swelling associated with chronic cheilitis.

In tailoring this treatment approach, we considered the patient’s sensitivity to medication irritation and achieved
promising results by preemptively using saline compresses and a hypoallergenic lip moisturizer to mitigate potential
irritation from the medication. Furthermore, a single session of Q-switched laser therapy significantly improved residual
tattoo pigment and scar tissue, addressing the patient’s aesthetic concerns. Ongoing observations during treatment
demonstrated varying levels of efficacy at different stages, with the patient currently undergoing a second phase of
laser therapy without recurrence, indicating a satisfactory and stable outcome.

Conclusion

In conclusion, this case underscores the therapeutic challenge posed by chronic inflammatory diseases of the lips
secondary to cosmetic tattoos. To our knowledge, this is the first reported successful case of Crisaborole treatment for
chronic cheilitis caused by an allergic reaction to tattoo pigment. Our exploration of this treatment approach provides
new insights for managing similar conditions, offering novel options for improving clinical symptoms. However, further
research is needed to establish the long-term efficacy and safety of Crisaborole in this context.

Ethics Approval and Consent for Publication

This case series has been performed in accordance with the principles stated in the Declaration of Helsinki. Written
informed consent, provided by the Taylor & Francis group®™ for publication of this case report and including photography
and medical information, were signed by the patients. Institutional approval was not required to publish the case details.
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