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Abstract

Contact dermatitis is an inflammatory skin disease resulting from repeated contact with allergens or irritants.
Prevalence of adverse reactions to acrylates monomers is still rising due to their wide use in medical and
cosmetics industry. The nail symptoms, including e.g. onycholysis, hyperkeratosis or nail plate discoloration can
be indicative of different diagnoses like psoriasis, mycobacterial infections or contact dermatitis. Diagnosis is
not always obvious, as exemplified by the patient’s history. The aim of the study was to describe a case of
contact dermatitis to acrylates associated with secondary fungal nail infection. Moreover article reviews the
pathogenesis, clinical manifestation, diagnosis and treatment methods of contact dermatitis induced by acrylates.
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Introduction

Contact dermatitis is an inflammatory skin disorder resulting from repeated contact with either allergens or
irritants, leading to the development of allergic or irritant contact dermatitis. Most often hands, face and feet are
affected. [1] Up to 15% of population suffers from contact dermatitis over a lifetime. [2] The majority of cases
(80%) suffer from irritant contact dermatitis (ICD), which results from damage to keratins, cell membranes or
skin lipids by substances including e.g. alcohol or acetone. Genetic predisposition might play a role in ICD
development, as well as presence of skin conditions in pathogenesis of which skin barrier is damaged, for
example atopic dermatitis. [1] 20% of cases suffer from allergic contact dermatitis (ACD) which results from
type IV delayed hypersensivity reaction. Langerhans and helper T-cell activation leads to formation of memory
T-cells, and in case of re-exposure pro-inflammatory cytokines are produced and inflammatory symptoms appear.
In case of allergic contact dermatitis patch testing is recommended. [3] Allergic contact dermatitis reactions can
be either acute – in such cases symptoms include erythema, vesicles and crusting or chronic, with the presence of
lichenification, skin cracking and scaling.

Acrylate monomers allergy has been often described in cases in dentistry industry, however recently due to wide
use in cosmetology, new forms of contact dermatitis appear. Acrylate monomers have allergenic properties,
therefore their proper polymerization is crucial in avoiding side effects. Acrylate monomers polymerization
occurs either under ultraviolet light exposure or spontaneously. Polymers are believed to be non-allergic,
however sometimes monomers can be released from them. Due to frequent domestic use of acrylic nail kits,
using non-professional products including non-professional ultraviolet lamp, which is unable to transform
acrylate monomers into polymers properly, the incidence of contact dermatitis to acrylates increases.[4]
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Case presentation

A 22 year old female patient was admitted to the outpatient department of Dermatology and Venereology
complaining about nail changes. She presented the symptoms of yellow discoloration of nail plate and
onycholysis present on all hand fingers and five feet fingers. Moreover in physical examination elevation of nail
plate and splinter haemorrhages were detected, however there were no signs of inflammation (paronychia),
including pain, edema, redness or warming. Pictures showing affected nails are presented below the text as
Figures 1-5. Patient had a history of three and a half year exposure to hybrid varnishes, applied at home regularly
once every three weeks with the use of home acrylic nail kit. Symptoms developed within one month period.
Suspecting fungal infection, patient applied nail polish with amorolfinum for two months, however further nail
changes development was observed what eventually led to visiting the doctor. After physical examination was
performed, a scrap from nail plate was taken for mycological tests and treatment was modified to nail polish with
ciclopiroxum, furthermore the necessity of nail painting withdrawal was marked. New treatment method was
successful, moreover the mycological test results received after a month revealed the presence of fungus
Throdotorula rubra, what motivated the effectiveness of the therapy. After few months symptoms subsided
when new nail plate replaced the old one.

Figures 1-2 presenting nail plates of right hand, fugures 3-4 presenting nail plates of left hand. Symptoms
include yellow discoloration, subungual hyperkeratosis, onycholysis and splinter haemorrhages.

1 2

3 4
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Figure 5 presents following symptoms: subungual hyperkeratosis and nail plate elevation.

One year after first symptoms appeared, patient applied hybrid nail polish again. After one week subungual
hyperkeratosis was observed with the elevation of nail plate. Nail polish was immediately removed and patient
made an appointment at the dermatologist again. The doctor, after considering the previous medical history, has
recommended to perform the patch testing for different allergens, including acrylates present in hybrid nail
varnishes. Allergen panels were applied on the skin of the back, after 48 hours panels were removed and first
reading was performed, after next 24 hours final reading was performed. The test revealed to be positive for 2-
hydroxyethyl methacrylate (HEMA), ethylene glycol dimethylacrylate (EGDMA) and gold sodium thiosulfate,
patient was diagnosed with contact dermatitis to these allergens and avoiding them was recommended. It was
deduced that fungal infection one year earlier must have developed secondary to the weakened nail plate due to
contact dermatitis. Hybrid varnishes avoidance was an effective treatment, however the whole inflammatory
process led to the shortening and fragility of nail plates, which are now prone to fractures. The current
appearance of nail plates is presented in Figure 6.

Figure 6 – current appearance of nail plates, with visible shortening of nail plate especially in ring finger.

Discussion

There were few similar cases already described in Poland. All the patients had a history of performing hybrid
manicure using home acrylic nail kit for the period of time ranging from one month to three years.[5] Patients
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presented with various symptoms, including onycholysis, subungual hyperkeratosis, nail plate elevation, oedema,
exfoliating erythema, crusting, shortening of the nail plate, whitening and thinning of nail plates, splinter
haemorrhages or secondary fungal and bacterial infections. Onycholysis was most often detected, moreover
every patient suffered from intense pruritus in affected area. There was a positive correlation found between
severity of the symptoms and the time of exposure.

Moreover in literature it is mentioned, that symptoms may appear on distant sites of the body as well, including
e.g. eyelids and face, and this may be due to airborne dust released from acrylate polymers.[6]

Differential diagnoses, which need to be excluded in the process of examination, include psoriasis, primary
fungal infections, mechanical damage. In order to exclude psoriasis, family history of psoriasis should be
considered, moreover presence of other autoimmune disorders should be excluded. Patient’s skin should be
examined to evaluate presence of psoriatic lesions, in doubtful cases skin biopsy can be taken. Fungal infections
can be excluded using mycological tests. Moreover symptoms of both psoriasis and fungal infection usually
concern few nail plates, whereas it is typical for contact dermatitis that all 10 fingernails are affected.

Moreover cosmetic procedures may lead to development of many symptoms, which do not have to be associated
with contact dermatitis, even though symptoms are similar. They include discoloration of nail plate, mechanical
onycholysis, keratin degranulation, worn-down nails, peripheral neuropathy, nail thinning. Last but not least, the
risk of developing malignant neoplasm after the UV lamp exposure is nowadays assessed to be low, nevertheless
we should remember about such possibility. [7]

The sufficient treatment of contact dermatitis to acrylates is avoiding anything that may contain these allergens.
Patients are advised to avoid following products: nail varnishes with acrylates, false lashes glue, acrylates glue
for prosthesis fixation, dental prostheses, bone cement in orthopaedics, contact lenses, hearing aids, surgical glue,
glucose monitoring devices, insulin pumps, electrical insulation, printer ink, disposable diapers, incontinence
pads, bandages. [4] In severe cases patients need to be treated with either topical or oral corticosteroids, mostly
with a good response.[8]

Conclusions

The prevalence of contact dermatitis to acrylates is constantly rising due to their wide use in medical and
cosmetic procedures. Both professionals and patients should be aware of possible adverse reactions to acrylates,
and the allergens should we avoided as soon as the symptoms appear. Proper diagnosis and consideration of
possible differential diagnoses is crucial in therapeutic process.

Informed consent was obtained from the patient involved in the study.

The authors declare no conflict of interest.

The publication received no funding.
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