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Abstract: Temporary henna tattoos have recently become increasingly popular, especially among teenagers. Combining henna with other colour-
ing agents such as para-phenylenediamine (PPD) may increase its potential for contact sensitization, cross-reaction to related com-
pounds, as well as life-long allergy. Several cases of contact dermatitis from temporary tattoos with black henna have been reported
in the literature. We present our experiences with 4 pediatric cases of allergic contact dermatitis induced by henna tattooing and give
a brief review of the literature. The agent responsible for contact allergy was proven to be PPD in 3 patients, and in one patch testing
revealed positive reactions to PPD and benzocaine, as well as to wool alcohols, nickel sulphate and potassium dichromate, to previ-

ously used hair dye—all being of clinical relevance.
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1. Introduction

Decorative tattoos have been known since the days of
ancient Egypt, and for centuries they have been part
of tradition of various Eastern cultures. For long time
in western cultures, a tattoo was a feature of certain
social groups (sailors, soldiers, prisoners). However,
it has recently become a fashionable practice among
celebrities, and consequently its popularity has increased
among adolescents and young people [1]. Temporary
tattoos use henna, a natural pigment obtained from
the dried leaves of the plant Lawsonia inermis, as a
coloring agent; it contains lawson (2- hydroxyl-1,4-
naphthoquinone) as the active substance. Henna comes
in form of greenish powder, mixes easily with water or
oil, and is used for dyeing hair or skin. For temporary
tattooing, henna is applied to the skin with a brush and
left to dry for several hours. It lasts for several weeks,
fading gradually. Various substances, such as lemon

oil, instant coffee, vinegar, and para-phenylenediamine
(PPD), are added to henna to obtain different shades
of colour. Black henna is the most commonly used
for temporary tattooing, and a black shade is usually
obtained by adding PPD to henna. PPD is the main
cause of contact allergies that have been described in
patients with temporary tattoos [2]. We present 4 cases
of henna tattoo contact dermatitis in children.

2. Case Report

Case 1. A boy, 9 years old, had a temporary henna
tattoo put on the upper arm during his summer holiday
in Egypt, and immediately after application of the
temporary tattoo—black henna—he felt an intense
burning. After a few days, an intense redness in a
shape of the drawing—a Chinese dragon—appeared,
accompanied by moderate itching (Figure 1). At the
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Figure 1. Bizarrely shaped allergic contact dermatitis after temporary
henna tattoo on the upper arm.

same time, black henna temporary tattoos were done
on his two sisters; both had no adverse reaction. His
medical and family histories were unremarkable, and
were negative for atopic diathesis or previous allergic
reactions. He was referred to dermatologist one month
after the tattooing, and upon the application of topical
mometasone furoate 0.1% cream the lesion resolved
completely in 10 days. Two months later, a patch test
was performed and the results observed at 48 and 72
hours showed 3+ reaction to PPD, diagnostic for allergic
contact dermatitis to PPD.

Case 2. An 8-year-old girl , had a henna tattoo applied
on the right arm during summer holidays in Croatia, and
10 days later redness and papules in a shape of dolphin
appeared, accompanied by an intense itch. Secondary
bacterial infection arose as consequence of scratching,
with purulent secretion and crusting in the area of the
tattoo (Figure 2). Her family and personal histories
were also unremarkable for atopic diathesis or previous
allergic reactions. The skin infection was treated with
oral cephalexin and topical potassium permanganate
dressings on skin lesions for 10 days, followed by 0.1%
mometasone furoate cream; after 2 weeks skin changes
resolved, leaving hypopigmentation for 6 months. The
girl’s parents declined a patch testing procedure.

Case 3. An 8-year-old boy, had a henna tattoo applied
to the left leg in a shape of a tiger, and after 14 days
experienced itch, erythema and oedema of tattooed skin
(Figure 3). No data about atopic or allergic diseases
were present in his family and personal history. After
application of potent topical corticosteroid cream (0.1%
mometasone furoate) skin changes resolved within two
weeks with mild postinflammatory hypopigmentation.
Three months after tattooing, an allergy patch test was
performed. The results of the patch test were evaluated
after 48 and 72 hours and showed a 2+ reaction to PPD,

Figure 2. Eczematous dolphin-shaped reaction at the site of a
henna tattoo on the right forearm.

confirming the diagnosis of allergic contact dermatitis to
PPD.

Case 4. A 17-year-old girl, had an allergic reaction
several hours after dyeing her hair with hair dye
containing henna. Four years earlier, she had had her
first temporary henna tattoo and developed eczematous
reaction in the tattoo area. Additionally, she had dyed
her hair on two occasions during previous 2 years, both
times followed by eczema at the site of contact with hair
dye that resolved after topical corticosteroid treatment.
After the last hair coloring, a more severe reaction with
angioedema occurred; she was treated as an inpatient
at the Dermatology department. Upon admission she
had erythema and oedema on the forehead, face,
scalp, around the ears and on the neck. Intravenous
methylprednisolone 40 mg/day and oral loratidine 5 mg/
day were prescribed for 3 days, with topical treatment
with 0.025% fluocinolon acetonid gel for 1 week. The
lesions cleared, leaving residual pigmentation. Two
months later, an allergy patch test with the European
standard series of allergens was performed. The results
were analyzed after 48 h and 72 h and revealed a 4+
to PPD, 3+ to Benzocaine, 3+ to wool alcohols and
3+ to nickel sulphate\, 6 H20 5% and 1+ to potassium
dichromate (Figure 4).
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Figure 3. Acute allergic contact dermatitis on the tattoo site of an
8-year-old boy.

Figure 4. Positive patch test with PPD, benzocaine, wool alcohols,
nickel sulphate, and potassium dichromate.

3. Discussion and Conclusion

Henna tattooing has recently become very popular.
Unlike permanent tattoos, it is of limited duration, and
painless, an inexpensive and relatively safe method
with virtually no risk of hepatitis B, C and HIV viruses
transmission [3]. Allergic and irritant reactions to henna
alone are rare. However, for the purpose of temporary
tattoos, brown-colored henna is often mixed with PPD
to hasten drying and to achieve darker, black shades
of colour [2,4,5]. Black henna is considered to cause
the increasing prevalence of contact dermatitis to
temporary tattoos, particularly among adolescents
and school children [6,7]. Para-phenylenediamine
(PPD) is an oxidative chemical, frequently used as a
permanent hair coloring agent. Its contact-sensitizing
potential is well known [2,4,5,8-11]. When PPD and
similar chemicals are used for skin staining in temporary
tattoos; an active sensitization may occur within a few
weeks. The reactions can be very severe, including

serious cutaneous inflammatory reactions and scarring.
Immediate hypersensitivity reactions with urticaria,
angioneurotic oedema and collapse occurred less
frequently [10,12,13]. The sensitization will be lifelong.
Persons who become allergic to PPD that is used as
additive to black henna in temporary tattoos may also
demonstrate allergy, not only to other substances that
contain PPD (most commonly hair dyes), but also can
cross react with related structures, such as azo-dyes
used for clothing, some medications with sulphonamide
structures (oral sulfonylureas), “caine” anesthetics,
topical sunscreens [12]. In addition, repeated contact
with allergens can increase the severity of reaction in
subsequent exposures, as in our patient (Case 4) who
reacted with angioedema upon repeated contact with
PPD. The other 3 patients presented allergic contact
dermatitis to PPD that appeared 1 to 2 weeks after
temporary tattoo; its role of PPD as a sensitizing agent
was confirmed by patch test in Cases 1 and 3.

PPD is often present in henna dye in rather high
concentrations (15.7%), in spite of the directive of the
European Community Cosmetics Directive, which
allows maximum concentration of 6% for PPD as well
as for all diaminobenzene compounds in hair dyes.
The USA Food and Drug Administration (FDA) advises
that para-phenylenediamine should not be applied on
the skin and recommends that the practice of applying
para-phenylenediamine-adulterated henna tattoos on
skin should be stopped [7,11].

In the last decade, several cases of contact allergic
dermatitis to henna tattoo have been described, most
of them being younger patients who travelled for a
vacation to countries where henna is traditionally used.
Allergy tests were performed in most patients, and
hypersensitivity to henna itself was seldom demonstrated
[11]. Sensitivity to other additives to henna, mostly to
PPD, was more prevalent[6,7,12,14-17]. Intensity of skin
lesions may vary from eczema, erythema multiforme-
like reactions, to bullous contact dermatitis reactions
[6,12,15,18-21]. As a consequence of temporary
tattoo contact dermatitis, scarring, keloid formation,
and permanent post inflammatory pigment changes
have been described [14,22,23]. Hypopigmentation or
leukoderma were more frequent in children, as in our
Case 2 [15].

Our Case 4 shows that hypersensitivity reactions
to PPD tattoos carry long-term risks. The girl had
been sensitized on previous holidays with black
henna temporary tattoos. A few years later, she had a
severe allergic reaction after dyeing her hair. Her patch
testing revealed a positive reaction to PPD, but also to
benzocaine, as well as to wool alcohols, nickel sulphate
and potassium dichromate. Because PPD is found in
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dyes for hair and textiles, patients sensitized to PPD
can manifest long-term contact dermatitis to both these
products [8]. It has been documented in the literature
that PPD can also induce cross-sensitization to other
allergens. Those are structurally related compounds
having amino group in para position of their benzene
ring, i.e. natural rubber latex, azo-dyes, sulphonamide,
thiurams, p-amino benzoic acid sunscreen, para-
aminosalicylic acid, and local anaesthetics such as
benzocaine and procaine [12,24-29]. Moreover, the
sensitizing properties of PPD might be increased by other
factors such as the presence of various oils, solvents
and ultraviolet light, or the lack of an oxidizing agent in
the mixture. Kang et al also found, besides PPD, heavy
metals (nickel, cobalt) in henna tattoo mixtures [30].
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