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Summary Background. The thinness of the periorbital skin may facilitate allergen penetration,
making this area particularly susceptible to sensitization.
Material and methods. For the cross-sectional study, data were collected by the 57
participating centres of the Information Network of Departments of Dermatology. A
total of 101 403 patients patch tested between January 2001 and December 2010 were
included. Of these, 4779 patients suffered from periorbital dermatitis.
Results. Two major subgroups with different general epidemiological data and
sensitization to specific allergens have to be considered: (i) young females with increased
rates of skin atopy and allergies, particularly from cosmetic and skin care products; and
(ii) older subjects with allergy to topical medications. The prevalence of sensitization to
ophthalmic allergens is generally less than that to environmental allergens.
Conclusions. Allergic contact dermatitis is a leading cause of periorbital dermatitis.
Patch testing should be considered in all patients with periorbital dermatitis when contact
allergy is suspected, in order to identify and avoid offending allergens.

Key words: allergy; antibiotics; patch testing; periorbital dermatitis; preservatives.

Allergic contact dermatitis is a common disease in the
periorbital area (1–4); this may be related to the extremely
thin nature of the periorbital skin, which facilitates the
penetration of potential allergens. Sources of allergen
transfer include the intentional application of topical
medications or cosmetics to and/or around the eyes or
via a partner, exposure to droplets or particles in the
atmosphere leading to ‘airborne contact dermatitis’, and
transfer of allergens from other body sites by the hands
(ectopic dermatitis) (1).

Allergic periorbital dermatitis is an inflammatory
process with clinical signs of erythema, itching, oedema,

Correspondence: Lilla Landeck, Department of Dermatology, Environmental
Medicine and Health Theory, University of Osnabrück, Sedanstr. 115,
D3, 49090 Osnabrück, Germany. Tel: +49-541-4051810; Fax: +49-541-
9692445. E-mail: llandeck@uos.de

Conflict of interest: The authors declare no conflict of interests.

Accepted for publication 11 September 2013

and scaling of the periorbital region (5). Subsequent
scratching of the periorbital skin may induce infection,
disturbance in normal tearing dynamics, and loss
of eyelashes. Early diagnosis and removal of the
offending agent is therefore important to prevent
recurrences.

To assess the current spectrum of allergens related
to periorbital dermatitis, we conducted a retrospective
cross-sectional analysis over the past 10 years, with the
following objectives:

(1) to identify the most common allergens in patients
referred with suspected contact allergy of the
periorbital area in a large cohort of patients,

(2) to conduct subgroup analysis for those referred
with periorbital dermatitis related to topical
ophthalmic medication and subjects referred for
other reasons, and

(3) to compare periorbital patients with all other
patients tested without involvement of the
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periorbital area (controls) in view of significant
findings in the clinical data and patch test
results.

Materials and Methods

The Information Network of Departments of Dermatology
(www.ivdk.org), the contact allergy surveillance network
in Germany, Switzerland, and Austria, has been described
elsewhere (6, 7). Briefly, results obtained in the 101 403
patients patch tested in the participating 57 specialized
centres between January 2001 and December 2010 were,
at each location, electronically recorded, along with
important demographic and clinical data according to
a standardized questionnaire. All individuals underwent
patch testing with a baseline series (29 allergens) and
with supplemental series. Patch testing and reading
of reactions was performed according to international
recommendations (8), further refined by the German
Contact Dermatitis Research Group (9). Commercial
allergens were purchased from Almirall-Hermal (Reinbek,
Germany). Patch tests were left on the back for 1 day (20%
of participating centres) or 2 days (80% of participating
centres), and test sites were evaluated at least at D2, D3,
and, in some cases, at D4. In 20% of participating centres,
there was also a reading at D1. In this analysis, only D3
and D4 readings were used. All data were transmitted to
the data centre in Göttingen (Germany) in an anonymous
format twice yearly, where they were checked and, if they
satisfied internal quality criteria (10), analysed according
to international guidelines (11).

For the comparative analysis, four groups were
identified:

(1) Periorbital group: patients referred with suspected
contact allergy exclusively of the periorbital area,
that is, no involvement of other body sites
documented.

(2) Periorbital medication subgroup: patients referred
with suspected contact allergy to topical oph-
thalmic preparations.

(3) Periorbital others subgroup: patients referred with
suspected contact allergy to substances other than
ophthalmic preparations and medications.

(4) Controls: all other patients, excluding all subjects
with (even only partial) involvement of the
periorbital area.

Data management and statistical analysis were
carried out with the statistical software package SAS™
(Version 9.2; SAS Institute, Cary, NC, USA). Patients
were characterized by use of the modified MOAHLFA
index (Table 1). MOAHLFA is an acronym for male,
occupational dermatitis, past or present atopic eczema,
hand, leg and face dermatitis, and age ≥ 40 years
(12). For data analysis, reactions were dichotomized
as positive (+, ++, +++) and negative in terms of
not allergic (negative, doubtful and irritant reactions).
Frequencies of sensitization (as percentage of patients
tested) were calculated as is, and as proportions
standardized for sex and age, both accompanied by the
95% confidence interval. For most common allergens
(Table 2), only standardized proportions are shown. Age
and sex standardization of sensitization prevalence rates
observed in the four subgroups allowed a comparison
unconfounded by these two important factors. Patch test
results were analysed regarding the total period, and
stratified for sex.

Table 1. Proportion of males, subjects with an occupational background, subjects with atopic eczema, and age of patients within the four
groups investigated

Periorbital
ALL

4779

Periorbital
MEDS
1730

Periorbital
OTHERS

3049
Controls
96 624

p-value
Controls

versus periorbital ALL

p-value
Periorbital

MEDS versus
periorbital OTHERS

Males 905 435 470 37.196 < 0.0001 < 0.0001
18.9 25.1 15.4 38.5

Occupational dermatoses 172 17 155 15.078 < 0.0001 < 0.0001
3.6 1.0 5.1 15.6

Atopic eczema 1.249 379 870 17.209 < 0.0001 < 0.0001
26.1 21.9 28.5 17.8

Age ≥ 40 years 3.527 1.455 2.072 67.284 < 0.0001 < 0.0001
73.8 84.1 68.0 69.6

Periorbital group (ALL): all subjects tested for suspected contact allergy exclusively of the periorbital area. Periorbital medication subgroup
(MEDS): suspected contact allergy to topical ophthalmic preparations. Periorbital others subgroup (OTHERS): suspected contact allergy to
substances other than ophthalmic preparations and medications.
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Results

Patients patch tested for periorbital dermatitis (4779)
constituted 4.7% of 101 403 investigated individuals
in this 10-year period of observation. In our general
clinical or demographic data, there were significantly
more females referred for suspected contact allergy of the
periorbital area and they more often had an atopic back-
ground, as shown in Table 1. Occupation-related visits
were unusual in the subjects with periorbital dermatitis.
Patients referred for evaluation of periorbital dermatitis
other than than that related to ophthalmic medications
were, on average, statistically significantly younger
than controls. In contrast, patients with periorbital
dermatitis related to topical ophthalmic medications were
significantly older than controls and the other periorbital
subgroup. Patch test results of all periorbital patients
tested showed the most common allergens to be the same
as in the general population, such as metals, fragrances,
and preservatives. For details of all four groups, see
Table 2. In the subgroup tested for possible contact allergy
to ophthalmic medications, increased rates of sensitization
to the preservative phenylmercuric acetate, antibiotics
(gentamicin, neomycin, and kanamycin) and the
α-receptor antagonist phenylephrine-HCl were observed.

The leading final diagnoses after patch testing in all
groups were allergic contact dermatitis and atopic eczema
(Table 3). The highest rates of allergic contact dermatitis
were found among the referrals with suspected contact
allergy to topical ophthalmic medications (34.7%). This
finding was significant when compared with ‘other
periorbital dermatitis’ patients (30.4%) and controls
(22.9%). Moreover, the final diagnosis of atopic eczema
was significantly associated with ‘periorbital dermatitis’
as compared with controls (16.6% versus 7.7%). This was
particularly true for the subgroup of ‘other periorbital
dermatitis’ (18.4%). The number of patients diagnosed
with irritant contact dermatitis did not differ remarkably
between ‘periorbital’ patients and controls.

Discussion

Almost 5% of the total patch test population were exclu-
sively tested for suspected contact allergy in the periorbital
area in this 10-year period. The reported prevalence of
patients with periorbital/eyelid dermatitis from other
patch test clinics in the literature shows a wide variation,
ranging between 3% and 21% (2, 5, 13–15). This finding
can be attributed to different levels of sensitization in the

Table 3. Most common final diagnoses after patch testing

Final diagnoses

Periorbital
ALL

4779

Periorbital
MEDS
1730

Periorbital
OTHERS

3049
Controls
96 624

p-value
Controls versus
periorbital ALL

p-value
Periorbital

MEDS versus
periorbital OTHERS

Allergic contact dermatitis 1529 601 928 22 119 < 0.0001 0.002
Positive patch test result along with

recent exposure to that allergen with
skin worsening

32 34.7 30.4 22.9

Atopic eczema 793 231 562 7477 < 0.0001 < 0.0001
Negative patch test result, personal or

family history of flexural eczema
16.6 13.4 18.4 7.7

Eczema (not classified) 659 234 425 6426 < 0.0001 n.s.
13.8 13.5 13.9 6.7

Exclude contact allergy 591 227 364 12 496 n.s. n.s.
12.4 13.1 11.9 12.9

Irritant contact dermatitis 334 139 195 6696 n.s. 0.03
Dermatitis at the site of contact with the

presence of a substance known to be
an irritant

7.0 8 6.4 6.9

Acute irritant contact dermatitis 140 50 90 1174 < 0.0001 n.s.
2.9 2.9 3.0 1.2

Airborne contact allergy 126 26 100 466 < 0.0001 0.0002
Exposure to droplets or particles in the

atmosphere resulting in periorbital
contact dermatitis

2.6 1.5 3.3 0.5

n.s., not significant; final diagnoses of < 2% in the periorbital dermatitis group are not shown.
Periorbital group (ALL): all subjects tested for suspected contact allergy exclusively of the periorbital area. Periorbital medication subgroup
(MEDS): suspected contact allergy to topical ophthalmic preparations. Periorbital others subgroup (OTHERS): suspected contact allergy to
substances other than ophthalmic preparations and medications.
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different countries, to the specialization of certain centres,
meaning that they see a more or less selected group of
patients at the end of a referral process, or to different
study approaches, such as the inclusion of patients with
only partial involvement of the periorbital area.

A predominance of females among subjects with
periorbital dermatitis is well known from the literature,
and has been attributed to the more common application
of cosmetics and topical products to the face, particularly
to the periorbital area (2, 4, 5). The proportion of females
of 81.1% found in our study is similar to observations
reported from the United States (88.6%) and southern
Europe (90%) (5, 13).

Frequent sensitizers included metals, fragrances, and
preservatives. The stable prevalence of commonly seen
allergens probbaly reflects their extensive distribution in
industry and everyday life. Nickel sulfate was the leading
allergen in this and other studies patch testing patients
with periorbital dermatitis (1, 2, 5). Sensitization to nickel
is mostly acquired by prolonged and intense contact
with nickel ions, for example when wearing jewellery
(16, 17). As female sex was overrepresented among our
periorbital dermatitis patients as compared with controls,
sensitization to nickel may be a coincidence, and does
not necessarily reflect ophthalmological problems. For
a selected group of cases, allergic periorbital dermatitis
may be caused by the application of nickel-containing
eye cosmetics [eye shadows (18), mascara (19), eye
pencils (20)] or by contact with metal-containing eyeglass
frames or eyelash curlers. In addition, accidental transfer
by hands contaminated with nickel ions still present
from previous contact with metal coins, jewellery and
other metal products may cause ectopic allergic contact
dermatitis around the eyes (1, 3).

The sensitization rates of 6.2% for fragrance mix and
5.3% for Myroxylon pereirae are comparable to those in
other studies describing 8–20% positive reactions to fra-
grance mix and 3.3–8% positive reactions to M. pereirae
(2, 5, 14). As with nickel, transfer of fragrances from the
hands to the face might be a relevant source of sensitiza-
tion, as the face and the hands are the most commonly
affected body sites regarding fragrance allergy (1, 21).

The top-ranking allergens among ophthalmic prepara-
tions were preservatives, with phenylmercuric acetate as
the leading allergen, and antibiotics. The high rate of posi-
tive reactions to phenylmercuric acetate may be related to
the fact that the initial patch test formula itself containing
0.05% in petrolatum may cause skin irritation that may
be misinterpreted as a weak positive reaction. Hence, the
true proportion of patients sensitized to phenylmercuric
acetate is probably lower (2, 22, 23). After reduction
of the test concentration to 0.01% pet. in 2003, the

proportion of positive reactions declined significantly, as
did the number of doubtful and irritant reactions (detailed
data not shown). An increased frequency of sensitization
to antibiotics among patients with periorbital and eyelid
dermatitis has been described previously in the literature
(2, 4, 5, 24), and can be attributed to their widespread
use for infection in and around the eyes.

Another high-ranking sensitizer was thimerosal. It was
found as an additive in multi-dose eyedrops or eardrops
in concentrations ranging from 0.001% to 0.004% (25,
26), contact lens solutions, mascara, and other cosmetics.
However, the clinical relevance was stated to be low
(27). It has been suggested that prior exposure related to
vaccination in childhood, and not the use of ophthalmic
products, resulted in the sensitization. Because of possible
side-effects caused by ethyl mercury as a metabolic
product of thimerosal, and eco-toxic considerations with
regard to reducing mercury pollution of the environment,
the US Centers of Disease Control and Prevention and
the European Agency for the Evaluation of Medicinal
Products issued a precautionary recommendation to
eliminate thimerosal from vaccines in 1999 (28, 29). As
many patients included in our data analysis were probably
vaccinated before 1999 with thiomersal-containing
vaccines, the proportion of sensitization to this allergen
does not necessarily reflect ophthalmological problems.
Moreover, the increasing use of preservative-free single-
dose eyedrops will also probably reduce the rate of
sensitization to this allergen. Consequently, thimerosal
is likely of only historical relevance.

In accordance with the literature, allergic contact
dermatitis was the top-ranking final diagnosis among
patients presenting with periorbital diagnosis, although
our rate of 32% is somewhat lower than described by
others (43.8–72%) (5, 13, 14, 30).

If allergy testing is considered for suspected contact
allergy in the periorbital region, certain specifics have to
be considered. Regarding allergens, one should include
substances that might come into contact with the hands,
to account for incidental transfer by the hands. In patients
with suspected contact allergy to ophthalmic products,
tests with diluted pure substances from standardized
ophthalmic series are recommended, but it is preferable
to test the actual drops or cream. The repeated open
application test may be used as a preliminary simple
test. The conjunctival challenge test may also be helpful
to prove allergy to topical ophthalmic products, if
conjunctival symptoms have been reported.

If patch testing at the upper back fails to confirm
allergic contact sensitization to suspicious allergens, tape
stripping (31), enlarged test areas or higher patch test
concentrations may increase test sensitivity. However,
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because of heightened irritancy of the skin, false-positive
results are also more likely.

Limitations

First, our study sample was drawn from patients who were
referred to a dermatologist for patch testing; therefore, this
study sample may not be representative of the general
population. Second, patch testing is conventionally
conducted on the upper back, and it is possible that the
penetration of allergens and the susceptibility of truncal
skin differ from those for periorbital skin, such that some of
the weaker allergens inducing reactions in the periorbital
area might not show up in the upper back. Third, in this
analysis, only D3 and D4 readings were used. Thus, we
might have overlooked some later-reacting allergens, in
particular neomycin and gentamicin, which are known
to often elicit patch test reactions beyond D3 (32).

Conclusions

In summary, our study is the largest investigation on this
topic, including 4779 patients presenting with periorbital
dermatitis over a 10-year period. The large sample size
and standardized information regarding historical data,
medical history and test results in the participating
centres allowed us to obtain more insights into this
diagnostic entity. Allergic contact dermatitis is a leading
aetiological cause of dermatitis of the periorbital area,
and patch testing should therefore be considered as
a regular diagnostic tool. Two major subgroups with
different general epidemiological data and sensitization
to specific allergens have to be considered: (I) young
females with increased rates of skin atopy and allergy,
particularly from cosmetic and skin care products; and
(II) older subjects with allergy to topical medications.

Important allergens to test in patient group I are
included in commercially available standard, cosmetic
and supplemental series. The prevalence of sensitization
to ophthalmic allergens is generally less than that to
environmental allergens, most likely because of the more
extensive distribution of environmental allergens and
the increased use of preservative-free (e.g. single-dose
vials) ophthalmic preparations. If contact sensitization to
ophthalmic preparations is suspected, testing with drops
brought in by the patient should be considered, if feasible,

followed by break-down testing of identifiable ingredients
to detect other emerging allergen sources, as many
chemicals that are present in ophthalmic preparations
are not available as commercial test allergens.
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(J. Geier, Th. Fuchs), Halle (B. Kreft, D. Lübbe, G.
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(K. Schäkel, M. Hartmann, U. Jappe), Heidelberg AKS
(E. Weisshaar, H. Dickel, T. L. Diepgen), Heilbronn (H.
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