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Abstract

Allergic contact dermatitis related to para-phenylendiamine (PPD) from temporary black henna tattoos and hair dyes has
become an epidemic in recent years. Several cases of adverse skin reactions to PPD have been reported in the literature.
Herein, we present a case of angioedema-like allergic contact dermatitis related to hair coloring with henna.

Introduction

Henna, an extract of the plant Lawsonia inermis, has been used for centuries in Islamic and Hindu cultures as a hair coloring
and as a dye for decorating the nails or making temporary skin tattoos [1]. It is used alone or in combination with chemical
coloring agents, diaminobenzenes, such as para-phenylenediamine (PPD) and/or diaminotoluenes to enhance the coloring
effect and to shorten the time of application required [2]. Actually, it is rare to develop an allergic reaction to pure henna. PPD
is known to be a potent skin sensitizer and it is responsible for most of the complications reported after the application of
henna dyes and tattoos, which include contact dermatitis, scars, and temporary or permanent dyspigmentation. Less
commonly, type 1 hypersensitivity reactions such as urticaria, angioedema, or anaphylaxis have been reported [3]. We present
a case of allergic contact dermatitis with massive facial swelling owing to hair coloring with henna/PPD after sensitization
from a black henna tattoo.

Case synopsis

A 23-year-old man with a history of asthma and allergic rhinitis was admitted to the emergency service because of fever,
dyspnea and edema of his mouth, eyelids, and tongue that occurred one day after application of hair coloring with black henna.
The patient’s history was significant for a mild contact allergy to a black henna tattoo 3 years prior. Dermatological
examination revealed erythematous, edematous, papulopustular, and infiltrated skin of the scalp with massive swelling of the
face, lips, eyelids, and tongue (Figures 1,2). The symptoms resolved completely with systemic corticosteroids, antibiotics, and
antihistamines in 2 weeks.



Figure 1. Massive swelling on the face, lips, and eyelids
Figure 2. Erythematous, edematous, papulopustular and infiltrated skin on scalp

Following informed consent, patch tests were performed with the European Standard Series and pure henna after 4 weeks. The
results of patch tests were evaluated after 48 and 72 hours. At 72 h, a strong reaction (+++) to PPD characterized by intense
erythema, infiltration, and vesicles was noted. In addition, a weak reaction (+) to benzocaine, black rubber mix, and thiuram

mix was documented. A negative reaction to pure henna was observed (Figure 3).

Figure 3. The results of patch tests: A strong reaction (+++) to PPD (20) and a weak reaction (+) to benzocaine (5), black rubber mix (16),
thiuram mix (24)- a negative reaction to pure henna (30)

Discussion

Henna is a greenish powder made from the leaves of Lawsonia inermis (alba). The active dye agent of henna is 2-hydroxy-
1.4-naphthoquinone. It has been used to dye skin and hair especially in Islamic and Hindu cultures for 9000 years. However,
in the last few years, temporary henna tattoos have become more popular as a safe and cheap alternative to permanent tattoos
among American and European teenagers [4,5]. In contrast to permanent tattooing, there is no skin penetration, no pain, and

no risk of infective agent contamination with the temporary ones.



Henna is used alone or more often mixed with other substances. Allergic reaction to pure henna is rare. Henna is commonly
mixed with PPD, also known as black henna. PPD condenses the dark color, speeds up the tattooing process, and makes the
tattoo last longer [5,6]. PPD is known to be a potent skin and respiratory tract sensitizer and believed to cause the majority of
contact dermatitis reported with henna [7,8]. Prolonged skin contact and high concentrations of PPD increase the risk of
sensitization. Despite the directive of the European Community, which allows a maximum concentration of 6% for PPD as
hair dye only, it is often presentin henna at high concentrations (15.7%). FDA regulations prohibit PPD skin applications in
USA as well [4].

Allergic contact dermatitis, a type 1V delayed hypersensitivity reaction, has been increasingly reported owing to PPD in henna
since the late 1990s. The presentation can be severe, including edema of the face, scalp, and ears, which can be mistaken for
angioedema [9,10]. Female gender and history of atopic diathesis are known risk factors. Face and neck areas are most
commonly affected. Nevertheless, type 1 hypersensitivity reactions, such as urticaria, angioedema, or anaphylaxis have been
reported less commonly [3,10,11]. Recently, leukoderma caused by PPD has been found to be difficult to treat, especially in
the context of skin types Ill and IV [8,12].

Patch testing for PPD usually shows a strongly positive (+++) response and must be performed at a diluted concentration
(0.01% in vaseline) to avoid exaggerated reactions and sensitization to PPD [13]. PPD sensitization can cause either direct or
indirect allergic reactions. There is a significant cross-reactivity between PPD and other para-amino compounds, such as other
hair dyes, textile dyes, azo dyes, local anaesthetics (benzocaine and procaine), p-amino benzoic acid sunscreen, isopropyl-
para-phenylenediamine, sulfa drugs, and aminoazobenzene [4,8]. Hence, patients who test positive to PPD should use semi-
permanent hair dyes, which are PPD free [9].

Conclusion

PPD is a common cause of allergic contact dermatitis especially in atopic diathesis. The risk of contact dermatitis from black
henna is well known. However, practitioners should be aware of the possibility of severe reactions, similar to angioedema, as
in our patient.
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