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with Palmar Hyperhidrosis
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Black rubber is mainly an occupational source of contact sensitization; however, several unusual causes of non-occupational black

rubber allergy are reported in the literature. A 10-year-old nonatopic Turkish boy with palmar hyperhidrosis developed acute

vesicular bilateral palmar dermatitis following 2 to 3 weeks of intensive use of a new bicycle. The handgrips of the bicycle were made

of black rubber. Patch testing showed a strong positive reaction to N-isopropyl-N-phenyl-4-phenylenediamine (the main sensitizer in

black rubber) and questionable papular reactions to pieces of the black rubber handgrip. Additional cross-sensitization was found to

p-phenylenediamine. There was no previous contact with black rubber or with any material that would contain p-phenylenediamine

(eg, black henna dye). In conclusion, this was an unusual pediatric case of non-occupational allergic contact dermatitis from

N-isopropyl-N-phenyl-4-phenylenediamine in black rubber bicycle handgrips. The young age of the patient and the development of

contact sensitization within a relatively short period were striking. The release of the sensitizer from black rubber and the skin

penetration were possibly enhanced by continuous friction and the accompanying hyperhidrosis, suggesting that the black rubber

bicycle handgrip was the primary source of sensitization.

B LACK RUBBER is mainly an occupational source of

contact sensitization. An unusual pediatric case of

severe dyshidrosiform hand eczema from black rubber

bicycle handgrips is reported here as a novel example of

non-occupational sensitization. The accompanying hyper-

hidrosis might have enhanced the release and skin

penetration of the sensitizer.

Case Report

A 10-year-old nonatopic Turkish boy presented with a

history of severe pruritic erythematous vesicular lesions on

the flexural aspects of his fingers and in the palmar region

of his hands. The lesions had started 2 years previously

after 2 to 3 weeks of intensive use of a new bicycle during

summer holidays. When he stopped riding his bicycle, the

dermatitis resolved completely with topical corticosteroids

within 10 days. The dyshidrosiform eruption recurred

every time he used his bicycle, starting within 1 to 2 days;

he was free of lesions when not riding his bicycle. The

patient suffered from palmar hyperhidrosis but had no

dyshidrosis between attacks. The distribution of his hand

lesions corresponded to the contact area of the handgrips,

which were made of black rubber (Fig 1A). The shift grip

was also covered with black rubber.

The patient’s mother and cousin were similarly exposed

during the holidays, but they were free of lesions. No

occupational form of this dermatitis occurred in his adult

relatives.

Using the International Contact Dermatitis Research

Group’s criteria, patch testing showed a ++ positive reaction

to N-isopropyl-N-phenyl-4-phenylenediamine 0.1% in

petrolatum (pet) on days 2 to 4 (see Fig 1B), a + positive

reaction to p-phenylenediamine 1.0% pet on day 3 (see

Fig 1B), questionable papular reactions to pieces of the black

rubber handgrip (inner and outer surfaces, immersed in tap

water for 15 minutes, with and without tape stripping), and

negative reactions to other ingredients in our extended

European baseline series (Brial Allergen, Greven, Germany,

and Chemotechnique Diagnostics, Vellinge, Sweden). The

patient had no previous contact with black rubber or with

any material that would contain p-phenylenediamine (eg,

black henna dye). Plastic handgrips were well tolerated.

Discussion

Allergic contact dermatitis from N-isopropyl-N-phenyl-4-

phenylenediamine in black rubber bicycle handgrips was

diagnosed from the clinical and patch-test findings. The

time-related course of the hand eczema, showing exacer-

bations and remissions exactly correlating with the

patient’s contact with black rubber, was striking.
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Patch-test results with pieces of the handgrip were

questionable. However, results of incidental use tests with

the black rubber handgrips were strongly positive,

suggesting a promoting role of prolonged contact by

continuous friction and excessive palmar sweating in

eliciting the allergic reaction or even in inducing a primary

contact sensitization within a relatively short time in this

pediatric case. The lack of previous contact with para-

amino compounds further suggested that black rubber was

the source of primary sensitization, whereas the concomi-

tant weak positive patch-test reaction to p-phenylenedia-

mine was regarded as a cross-reaction.

N-Isopropyl-N-phenyl-4-phenylenediamine, a rubber

antioxidant and antiozonant, is the main sensitizer in black

rubber.1 It is predominantly an occupational contact

allergen to which mostly tire workers are exposed.2 The

following unusual causes of non-occupational black

rubber allergy have been reported: black rubber footwear,

postal sorters’ rubber finger stalls, the rubber tips of

walking sticks, spectacle chains, the rubber tops of

women’s knee-high stockings, rubber dental tips, police

officers’ black rubber truncheons, rubber banknote

counters, underwear elastic, scuba masks, windsurfing

boards, squash balls, watch straps, orthopedic bandages,

eyelash curlers, swimming goggles, escalator railings, and

soccer shin guards.3–9 Additionally, one case of black

rubber allergy due to a motorcycle handle (occurring after

4 years of the patient’s use of the motorcycle) is reported

in the literature.10

Conclusion

This was an unusual pediatric case of non-occupational

allergic contact dermatitis from N-isopropyl-N-phenyl-4-

phenylenediamine contained in black rubber bicycle

handgrips. The young age of the patient and the

development of contact sensitization within a relatively

short period were striking. The release of the sensitizer

from the black rubber and the penetration of the skin were

possibly enhanced by continuous friction and by the

accompanying hyperhidrosis, suggesting that the black

rubber bicycle handgrip was the primary source of

sensitization.

Acknowledgments

Financial disclosures of authors and reviewer(s): None

reported.

References
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