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Introduction

Paraphenylendiamine (PPD) is a chemical compound 
known to have a high risk in the occurrence of contact 
sensitization (1,2). Active sensitization to PPD and 
related compounds from temporary tattoos has become 
an epidemic in the recent years (3). Hair dyes, fur dyes, 
textile dyes, printer’s ink, some latex gloves, rubber sup-
port stockings, lacquers, leather, eye shadows, shoe pol-
ish, black henna tatoos include PPD in their contents 
(2). Although pure henna is known to be harmless, PPD 
is used in henna to make the color darker and acceler-
ate the potence of dyeing procedure (4,5). Hair dyes are 
important causes of dermatitis both in clients, and in 
hairdressers mostly from PPD and their derivatives (6). 
Moreover, also immediate-type reactions or the contact-
urticaria syndrome may occur (7,8). Herein, we report, 
a-27-year-old woman with severe edema of eyelids and 
upperface after the first exposure to hair dye who have 
been found to be sensitized before by a black henna tat-
too to PPD.

Case report

A 27 year-old young woman presented to emergency 
room with severe edema involving the upper and lower 

eyelids of both eyes, the forehead and the scalp. She was 
diagnosed as angioedema initially and referred to our 
dermatology clinic. A thorough systemic examination 
revealed no other focus of allergic activity. On derma-
tological examination, there was a severe edema which 
was beginning from eyelids extending to the scalp. 
A slight erythema limited to the frontal hair line was 
present (Figure 1). Ophthalmic examination revealed 
no abnormality. All laboratory values were within the 
normal range. She did not have any history of atopic 
event or an allergic reaction to medicines or any other 
known allergens in the past. She used hair dye for the 
first time in her life 2 days before the occurrence of the 
skin reaction. We started methylprednisolone sodium 
succinate 60 mg/day intravenous and pheniramine 
maleate 45.5 mg intravenous for twice a day for 5 days. 
The methylprednisolone dose was reduced gradually 
as 48 mg, 32 mg, 16 mg, and finally 8 mg in every 3 days 
after the clinical improvement was seen. Three weeks 
after the end of the medication, we performed a patch 
test including the European standard series (True test®) 
of allergens to the patient. At the end of the second 
day, a positive reaction to PPD was observed with pap-
ules and vesicles on erythematous test area (Figure 2). 
She denied an allergic reaction to black henna tattoo, 
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4 × 5 cm in size, on her shoulder, 2 years ago after we 
inquired the patient with the patch test result. She was 
told that she had an allergy to PPD and cross-reacting 
substances. She was instructed not to get black henna 
tattoos anymore and to avoid dyeing her hair with any 
products containing PPD or other para-dye ingredients. 
We gave a list of products that may contain PPD or 
cross-react with it. She was recommended to use PPD-
free hair dyes.

Discussion

Allergic contact reactions according to hair dyes occur 
mostly due to the sensitization of PPD. The main con-
tact allergen in hair dye is PPD, which is followed by its 
derivates para-aminodiphenylamine, o-nitro-p-phe-
nylediamine, and paratoluenediamine. Sensitization to 
PPD derivatives could cause cross-reactions (1). In black 
henna tattoos, the concentration of PPD has been shown 
to be as high as 15.7%, which is much stronger than the 
concentrations used in hair dyes (9). This higher PPD 
concentration, combined with the extended period of 
skin exposure without neutralization, results in potent 
skin sensitization to PPD. Subsequent exposure to PPD 
even in low concentrations, such as those in hair dyes 
can then lead to a delayed type-IV hypersensitivity reac-
tion manifesting as an acute contact dermatitis (5). These 
reactions usually occur one or more days after the expo-
sure to the hair dyes (10,11). In our patient, the reaction 
occurred 2 days after the hair dye exposure due to PPD.

It is rare to develop an allergic reaction to pure henna, 
but black henna tattoos are preferred cosmetic prod-
ucts among young people which includes uncontrolled 
amount of PPD (12). PPD causes the dark colour, has-
tening dye, and makes tattoos long lasting although it is 
known to be potent skin sensitizer (5,11). In our patient, 
positive allergic reaction to PPD was demonstrated with 
the patch test.

Skin lesions of allergic contact dermatitis from PPD 
has been reported to be exudative erythema, erythema 
multiforme-like eruption, bullous contact dermatitis, 
pruritic, edematous, erythematous scaly patches and 
plaques or vesicular lesions (4,13). In our patient, only 
a severe edema was prominent initially and misdiagno-
sis of angioedema was made in the emergency room, 
because no sign of dermatitis was present. Allergic con-
tact dermatitis mimicking angioedema has been previ-
ously reported in the literature, but it was due to castor 
oil (14). Contact-urticaria syndrome may be in the differ-
ential diagnosis for the hair dye allergic reactions which 
appears immediately (mostly within 5–20 min, excep-
tionally later) upon contact with the causal agent (15). We 
excluded this diagnosis because the reaction occurred 2 
days after the hair dye exposure in our patient.

Interestingly, our patient exposed to hair dye for the 
first time in her life and the sensitization phase of allergic 
reaction has been achieved by black henna tattoo which 
had been performed 2 years ago. Angioedema-like reac-
tion occurred 2 days after hair dying, which confirm to 
delayed type hypersensitization. Therefore, patch tests 
results confirmed this relationship between hair dye and 
black henna tattoo.

Conclusion

We think that the patients with severe edematous reac-
tions after the first exposure of hair dyes may previously 
be sensitized from other PPD containing materials. Black 

Figure 1.  Severe edema of eyelids and frontal area extending to 
the scalp, ertyhema limited to frontal hair line.

Figure 2.  Positive patch test result to paraphenylendiamine.
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henna tattoos have PPD in their contents and they may 
sensitisize users, although they are known to be harm-
less. Patch testing should be performed to patients who 
react to hair dyes to elucidate the cause and to prevent 
from further severe reactions.
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