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CONTACT DERMATITIS

Positive patch test reactions to allergens of the dental
series and the relation to the clinical presentations

ZIAD KHAMAYSI, REUVEN BERGMAN AND SARA WELTFRIEND

Department of Dermatology, Rambam Medical Center, Haifa 31096, Israel

The clinical manifestations of contact allergic dermatitis to dental materials are not uniform. This
study was performed to detect the frequent allergens in the dental series associated with contact
dermatitis and to define the causal relationship between the different allergens and the relevant
clinical presentations. Between the years 2000 and 2004, 134 patients, aged 20–80 years, were patch
tested. 121 patients were included in the study. The most frequent oral manifestations were cheilitis
and perioral dermatitis (25.6%), burning mouth (15.7%), lichenoid reaction (14.0%), and orofacial
granulomatosis (10.7%). 18 (14.9%) patients were dental personnel, all of whom suffered from hand
dermatitis. The common allergens detected included goldsodiumthiosulphate (14.0%), nickel sulfate
(13.2%), mercury (9.9%), palladium chloride (7.4%), cobalt chloride (5.0%), and 2-hydroxyethyl
methacrylate (5.8%). Positive reactions to metals were frequent in all the different clinical variants,
and no specific association between a specific clinical presentation and a particular allergen was
found. Allergy to mercury was not a significant factor contributing to the pathogenesis of oral
lichenoid reactions. However, a strong association with contact allergy to mercury in dental fillings
was found in 2 patients with orofacial granulomatosis.
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There has been a recent increase in the number
of publications addressing contact allergy of the
oral mucosa in response to different foods, oral
hygiene products, and materials used in dental
practice. Dental treatment involves the use of a
wide range of materials, which may sensitize both
the patients and the personnel. No single or spe-
cific clinical presentation of contact allergy to den-
tal materials exists and it is a poorly understood
entity (1). While patients usually present with dif-
ferent manifestations of the oral mucosa, dental
personnel (dentists and their assistants) suffer
mostly from hand dermatitis. Among patients,
the commonly reported causes include metals like
amalgams and gold, and resins (2), whereas among
dental professionals metals, rubber additives,
antimicrobials, preservatives, and methacrylates
are reported (3). The reported frequency of skin
problems among dental personnel varies between
30% and 50% (4–8). In the 1990s, the occurrence
has increased threefold (9, 10). The aim of our
study was to evaluate the extent and severity of
adverse reactions to dental materials in an Israeli
group of patients, to determine the frequent aller-
gens of the dental series connected to allergic con-
tact dermatitis, and to define the association

between the different allergens and the relevant
clinical presentations.

Patients and Methods

A retrospective study based on patch test data
collected from the patch test clinic, Rambam
Medical Center, Haifa, Israel, between January
2000 and December 2004, was conducted. Only
patients tested with the dental screening and bak-
ery series were included. The age, sex, occupation,
localization of the lesions, atopic background, and
the indication for patch testing were recorded. The
demographic characteristics were listed according
to the MOAHLFA index (11); the legs were not
included due to a complete lack of relevance in the
population tested.

Patch testing

The allergens were supplied by Chemotechnique
Diagnostics (Malmo, Sweden). All tests were
applied with Finn Chambers1 on Scanpor tape
to the upper back. The strips were removed after
2 days, and readings were performed on day 2 and
day 4. The results were evaluated according to the
standard scoring system recommended.



Results

The study included 121 patients. There were 80
patients older than 40 years. 32 patients were
males. 18 patients were dental professionals suf-
fering from hand dermatitis. 103 patients had face
and oral involvement. 19 patients had atopic back-
ground. The most common allergens detected
included goldsodiumthiosulphate (14.0%), nickel
sulfate (13.2%),mercury (9.9%), palladium chloride
(7.4%), cobalt chloride (5.0%), and 2-hydroxyethyl
methacrylate (5.8%). Only 3 patients (2.5%) reacted
to allergens in the bakery series: cinnamic alcohol, 1
patient; cinnamic aldehyde, 1 patient; and eugenol, 1
patient. The frequent oral symptoms were cheilitis
and perioral dermatitis (25.6%), burning mouth
(15.7%), lichenoid reaction (14.0%), and orofacial
granulomatosis (10.7%). Less frequent oral mani-
festations were glossodynia (6.6%) and recurrent
aphtosis (5%). 18 patients (14.9%) were dental per-
sonnel, all of whom suffered from hand dermatitis.
The frequent allergens in relation to the different
clinical presentations are listed in Table 1.

Discussion

This study presents data about a heterogeneous
group of patients with different manifestations
supposedly related to contact allergy to dental
materials. The most frequent oral manifestations
included cheilitis, burning mouth, lichenoid reac-
tions and orofacial granulomatosis. Several studies
have demonstrated an association between oral
lichen planus and allergy to mercury (12–15), but
the proportion of patients varied according to the
series reported of which the smallest proportion
was 1 of 12 patients (16). In this study, 6 of 17
patients with a lichenoid reaction tested positive
but only 1 patient reacted to mercury. The other
positive tests to the metals were goldsodiumthio-
sulphate (2 patients) and nickel (1 patient). Posi-
tive reactions to mercury were also noted in 2
patients with orofacial granulomatosis. Removal
of the amalgam restoration in both patients

resulted in a rapid healing of the disease. Orofa-
cial granulomatosis is thought to be a reactive
process and a possible role of contact sensitivity
to dietary components has been proposed (17).
However, an association with contact allergy to
gold in dental crowns and, similar to our cases,
a reaction to mercury in dental fillings were pre-
viously reported (18, 19).

There is controversy about the role of contact
allergy in the pathogenesis of burning mouth syn-
drome (20). In this study, 8 of 19 patients with
burning mouth tested positive mostly to gold,
nickel, mercury, and palladium, but no correla-
tion between the positive patch tests and exposure
to any of the allergens tested was found.

31 patients suffered from cheilitis and perioral
dermatitis. Cheilitis is a common clinical problem
frequently related to liplicking (21). However, the
cause in many cases remains obscure. Freeman
and Stephens (21) described 75 cases of recalci-
trant cheilitis of which one quarter was diagnosed
as allergic contact dermatitis. The most frequent
allergens detected were in medicaments, lipsticks,
sunscreens, and toothpaste. In the present study,
13 patients with cheilitis tested positive, mostly to
metals. Relevance of these reactions was not
always found and the sensitization most likely
developed from other sources. It seems advisable
to test these patients to extended cosmetic series,
standard series, and patient‘s own products in
addition to dental screening allergens and flavour-
ing agents.

All 18 dental professionals examined for a sus-
pected occupational skin disease suffered from
hand dermatitis. Only 7 patients tested positive
and mostly to metals like nickel, gold, palladium,
and cobalt. Jun Young Lee et al. (22) reported
similar results in 49 Korean dental technicians.
Reports from Europe and USA suggested gloves
and dental restorative plastic materials to be the
common causes of occupational allergy in dental
professionals, whereby gloves caused both delayed
and immediate-type allergy (23, 24). In our
study, dental professionals with hand dermatitis

Table 1. The frequent positive tests in relation to the clinical presentation in 121 patients

Symptom (no. of patients,
% of patients with positive tests) Goldsodiumthiosulphate

Nickel
sulfate

Palladium
chloride Mercury

Cobalt
chloride

2-Hydroxyethyl
methacrylate

Cheilitis and perioral
dermatitis (31, 41.9)

7 8 4 5 3 3

Burning mouth (19, 42.1) 2 3 2 3 2 1
Hand eczema (18, 38.9) 2 3 2 1 0 2
Oral lichen planus (17, 35.3) 2 1 0 1 0 0
Orofacial granulomatosis (13, 46.2) 2 1 0 2 1 0
Glossodynia (8, 12.5) 0 0 0 0 0 0
Recurrent aphtosis (6, 16.7) 0 0 0 0 0 1
Other (9, 22.2) 2 0 1 0 0 0
Summary of allergens 17 16 9 12 6 7
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represent a subgroup with a relatively high fre-
quency of metal allergy. It is possible that the dental
devices were not the main source of sensitization;
however, some of the reactions observed were ap-
parently relevant and related to the hand dermatitis.
As previously reported (2, 25–27), goldsodium-

thiosulphate, nickel sulfate, and mercury were the
most common positive allergens (14.0%, 13.2%,
and 9.9%, respectively). The number of patients
tested positive to gold and nickel was relatively
high, but for both allergens the relevance of the
positive reactions was not always apparent and
the sensitization most likely developed from other
sources. About one half of nickel-allergic patients
reacted to palladium chloride and one third to
cobalt chloride, reflecting most probably cross-
allergy to nickel and not necessarily sensitization
from dental products. Contrary to gold and
nickel, most of the reactions to mercury seemed
to be relevant, and the sensitization appeared to
derive from dental sources. Like previous studies
(26) 2-hydroxyethyl methacrylate seems to be the
best screening substance for (meth)acrylate allergy
caused by dental (meth)acrylate products.
In the present study, negative patch test reac-

tions were observed to most allergens in the bak-
ery series, which doubts the necessity to add this
series to the dental screening. A suggested alter-
native is to add only few selected allergens from
the bakery series in addition to testing patients
with their own materials.
In summary, although an association between

a specific clinical presentation and positive reactions
on patch testing was not always found, the possible
role of hypersensitivity to dental components in
selected patients with oral complains and in dental
professional with hand eczema must be considered.
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