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CONTACT DERMATITIS

Investigation of contact allergy to dental
metals in 206 patients
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Background: Contact allergy to dental materials is poorly understood; clinical manifestations are
heterogeneous.

Objective: To analyse positive patch test reactions to metals (as their alloys or salts) used in dentistry
together with clinical symptoms and possible relevance to dental fillings.

Methods: We retrospectively analysed 206 patients who underwent patch testing with metals used in
dentistry because of suspected contact allergy to them.

Results: Twenty-eight of 206 patients had positive patch test reactions to metals used in dentistry.
The number of positive patch test reactions was highest for gold sodium thiosulfate, palladium
chloride, and nickel sulfate (n ¼ 10, respectively), followed by amalgam, ammoniated mercury,
and cobalt chloride (n ¼ 4, respectively) and amalgam-mixed metals (including copper, tin, zinc,
and silicon), and ammonium tetrachloroplatinate (n ¼ 1). Only 14 (7%) of 206 patients had a clin-
ically relevant contact allergy with conditions of the oral mucosa (n ¼ 7 with lichen planus and n ¼ 7
with stomatitis) and positive patch test reactions to dental metals containing the suspected allergen.
Improvement of symptoms was assessed in one patient with amalgam contact allergy 2 weeks after
removal of dental fillings.

Conclusions: Clinically relevant contact allergies to dental metals are infrequent. Gold sodium thio-
sulfate and palladium chloride presented the most frequent contact allergens.
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The relevance of allergic reactions to dental mate-
rials is poorly understood (1). The oral mucosa,
including the lips, is constantly exposed to a large
number of potentially irritating and sensitizing
substances. Exposure of allergens to the oral
mucosa may have tolerizing effects, which is used
therapeutically in sublingual immunotherapy. In
this regard, application of dental braces (oral
nickel exposure) prior to ear piercing (cutaneous
nickel exposure) was associated with a signifi-
cantly reduced prevalence of nickel allergy (2, 3).
However, most of the dental materials used for
dental fillings, plates, and dentures are intended
for long-term use, and this exposure may sensitize

patients. The clinical manifestations of contact
allergy to dental material are not uniform.
Patients may present with subjective complaints
affecting the oral mucosa, including burning,
pain, and more objective conditions such as sto-
matitis and lichenoid reactions localized to the
buccal mucosa, tongue, and lips (4, 5).

The aim of our present study was to investigate
the proportion of contact allergies to a dental
metal series (according to the German Contact
Dermatitis Research Group) and the clinical
symptoms of patients in addition to a possible
clinical relevance with dental fillings containing
the suspected allergen.



Methods

Patients

We performed a retrospective study analysing
data collected in our department from June 2003
to March 2008. Only patients tested with dental
metals (according to the German Contact Derma-
titis Research Group) were included. In total,
206 patients underwent patch testing because of
suspected contact allergy to dental metals. We
recorded age, sex, clinical symptoms, location of
lesions, indications for patch testing, atopic back-
ground, and occupation of the patients.

Patch testing

Patch testing was performed at the Department of
Dermatology and Allergology, HannoverMedical
School, according to the German guidelines (6).
Allergens were supplied by Hermal (Rhinebeck,
Germany) and Chemotechnique Diagnostics
(Malmö, Sweden) (Table 1). Patients were tested
with the European baseline series, which includes
nickel sulfate [5% petrolatum (pet.)] and cobalt
chloride (1% pet.), and amalgam (5% pet.), gold
sodium thiosulfate (0.25% pet.), palladium chlo-
ride (1% pet.), amalgam-mixed metals (20% pet.),
ammonium tetrachloroplatinate (0.25% pet.), and
ammoniated mercury (1% pet.) as recommended
by the German Contact Dermatitis Research
Group. Patch testing with elemental mercury has
not been recommended by the German Contact
Dermatitis Research Group. In brief, contact
allergens were applied with Finn Chambers1

(Epitest Ltd Oy, Tuusula, Finland) on hypoaller-
genic Fixomull1 stretch (Baiersdorf Medical
GmbH, Hamburg, Germany) to the upper back.
The strips were removed after 2 days. Readings
were performed on D2, D3, and D4 by an allergist
of the Department of Dermatology and Allergo-
logy, Hannover Medical School. Results were eva-
luated according to the standard scoring system
recommended (6).

Histology

To support clinical diagnoses, 11 patients with
symptoms affecting the oral mucosa underwent
a biopsy of the oral mucosa. Three-millimetre
punch biopsies were taken using local anaesthesia.
Paraffin samples were stained with haematoxylin–
eosin and Periodic acid/shift and reported by
a dermatopathologist.

Results

Patient characteristics

Of 206 patients tested, 28 patients showed at least
one positive patch test reaction to dental metals.
The majority of these 28 patients were female
(n ¼ 27, 96%;mean age � SD: 48.2 � 15.8). Only
one male patient (4%, aged 45 years) presented
had a reaction. Seven of 27 female patients had
a history of atopy, 2 of them had atopic dermatitis,
4 had allergic rhinitis, and 2 had an oral allergy
syndrome to fruits and nuts. The male patient had
no atopic history or oral allergy syndrome. One
hundred and seventy-eight of 206 patients did
not have any patch test reaction to dental metals.
One hundred and thirty-seven of these patients
were female (mean age � SD: 41.5 � 17.3), of
whom 45 were atopic including 10 patients with
atopic dermatitis, 37 with allergic rhinitis, and 23
with an oral allergy syndrome to birch pollen-
related food allergy. Forty-one of the 178 patients
were male (mean age � SD: 47.3 � 13.7), of
whom 36 had an atopic background including 5
patients with atopic dermatitis, 32 with an allergic
rhinitis, and 19 with an oral allergy syndrome to
birch pollen-related fruits.

Clinical symptoms in the oral cavity

The most frequent oral manifestation of the 28
patients with positive patch test reactions to den-
tal metals was lichen planus (n ¼ 9) as assessed
clinically and verified histologically in all. Fur-
thermore, oral stomatitis was diagnosed in 8

Table 1. Number of positive patch test reactions in relation to the clinical presentation

Symptoms (number
of patients) Amalgam

Gold sodium
thiosulfate

Palladium
chloride

Nickel
sulfate

Amalgam-
mixed
metalsa

Cobalt
chloride

Ammonium
tetrachloroplatinate

Ammoniated
mercury

Oral lichen planus (9) 1 2 4 2 1 1 0 1
Oral stomatitis (8) 2 3 3 4 0 1 1 2
Periodontitis (2) 0 1 0 0 0 0 0 1
Cheilitis (1) 1 0 0 0 0 0 0 0
Recurrent aphthosis (1) 0 1 0 0 0 0 0 0
Glossodynia (4) 0 1 2 2 0 1 0 0
Burning mouth/tongue (3) 0 2 1 2 0 1 0 0

aCopper, tin, zinc, and silicon.
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patients (2 of them histologically), glossodynia in
4, burning mouth in 3, periodontitis in 2, cheilitis
in 1, and recurrent aphthosis in 1 of 28 patients
with positive patch test reaction to dental metals.
Those patients not having a positive patch test
reaction to dental metals (n ¼ 178) had clinical
conditions including oral lichen planus (n ¼ 40),
oral stomatitis (n ¼ 32), recurrent aphthosis
(n ¼ 17), burning mouth/tongue (n ¼ 11), glosso-
dynia (n ¼ 8), leukoplakia (n ¼ 8), periodontitis
(n ¼ 7), cheilitis (n ¼ 5), lingua plicata (n ¼ 3),
and other complaints not affecting the oral cavity
but with suspected allergy to metals used in the
dental series (including n ¼ 15 with atopic derma-
titis, n ¼ 18 with foot and hand eczema, and
n ¼ 14 with suspected allergy to endoprostheses).

Positive patch test reactions to dental metals

In total, the number of positive patch test reac-
tions to dental metals was low. Only 28 of 206
patients had a positive patch test reaction to den-
tal metals. The number of positive patch test reac-
tions was highest for gold sodium thiosulfate
(n ¼ 10), palladium chloride (n ¼ 10), and nickel
sulfate (n ¼ 10), followed by amalgam, ammoni-
ated mercury, and cobalt chloride (n ¼ 4, respect-
ively) and amalgam-mixed metals (including
copper, tin, zinc, and silicon), and ammonium
tetrachloroplatinate (n ¼ 1) (Table 1).
The highest number of positive patch test reac-

tions was found in patients with stomatitis
(16 positive reactions) and patients with lichen
planus (12 positive reactions), followed by
patients with glossodynia and burning mouth
(6 positive reactions, respectively) and periodontitis
(2 positive reactions) and cheilitis or recurrent aph-
thosis (1 positive reaction, respectively) (Table 1).

Clinical relevance of contact allergy to
dental metals

The clinical relevance was defined by specific mor-
phological symptoms in the oral cavity together
with a positive patch test reaction to dental metals
or dental alloys containing the suspected contact

allergen in the dental fillings. Specific morphologi-
cal symptoms were defined by visible inflammatory
changes at the oral mucosa. A specific association
between the affection of the oral mucosa, dental
filling (information of chemical composition of
the dental alloy received by the dental physician
in cooperation with the dental technician), and pos-
itive patch test reaction to dental metals was found
in 7 of 9 patients with oral lichen planus and in 7 of
8 patients with stomatitis who were encouraged to
change their dental fillings (Table 2). One patient
with stomatitis who had a positive patch test reac-
tion to amalgam displayed a significant improve-
ment of oral lesions 2 weeks after removal of the
amalgam fillings (Fig. 1a and b).

Patients with conditions including periodonti-
tis, cheilitis, recurrent aphthosis glossodynia, and
burning mouth/tongue who had a positive patch
test reaction were not defined for having a clinical
relevant contact allergy if the positive patch test
reaction did not correlate with the component of
the dental alloy (information received by the den-
tal physician in cooperation with the dental
technician).

Percentage of positive patch test reactions with
clinical relevance according to clinical symptoms

In total, 49 of 206 patients tested had clinical
manifestations of oral lichen planus. Seven of 49
patients with oral lichen planus had a positive patch
test reaction with clinical relevance; therefore, in

Table 2. Clinical relevance of patients with contact allergy to
dental materials

Symptoms
Number of
patients

Clinical
relevancea

Oral lichen planus 9 7
Oral stomatitis 8 7
Periodontitis 2 0
Cheilitis 1 0
Recurrent aphthosis 1 0
Glossodynia 4 0
Burning mouth/tongue 3 0

aThe clinical relevance was defined by symptoms/signs in proxi-
mity to dental metals that were positive in the patch tests and
present in dental fillings or alloys.

Fig. 1. Presentation of contact allergy
at the oral mucosa of a patient with
a positive patch test reaction to amal-
gam who had amalgam and gold fillings
(a, red circle shows affection of the oral
mucosa). Two weeks after removal of
the amalgam filling, the lesions disap-
peared without other treatment (b).
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<15% of the patients with oral lichen planus, there
was a possible role of contact allergy.
Of 206 patients who underwent patch testing,

32 had stomatitis. Seven of these 32 (22%)
patients with stomatitis had clinically relevant
positive patch test reaction.

Discussion

In the present study, we present data concerning
a heterogeneous group of patients with a variety
of manifestations of oral contact allergy to dental
metals. The most common conditions were oral
lichen planus and stomatitis. The highest number
of allergic contact reactions was to gold sodium
thiosulfate and palladium chloride. All patients
who reacted to nickel (n ¼ 10) also had positive
patch test reactions to palladium chloride because
of cross-reactivity (7). Certain metal implants can
release variable amounts of nickel and cobalt. The
clinical relevance of this release is unclear (8).
Therefore, the relevance of a positive patch test
reaction to nickel with regard to dental alloys
remains obscure.
There has been demonstration of contact allergy

to mercury in relation to oral lichen planus (9–12).
Khamaysi et al. recorded 1 of 17 patients with oral
lichen planus as being allergic to mercury (13). In
our study, one patient with oral lichen planus had
contact allergy to ammoniated mercury.
Two of our patients with oral lichen planus had

contact allergy to gold sodium thiosulfate similar
to that reported previously (14).
Only 14 of 206 patients displayed a clinically

relevant contact allergy to dental metals. These
patients had a clear involvement of the oral
mucosa with oral lichen planus and stomatitis
and a positive patch test reaction to a dental metal
present in their current dental filling according to
the information available from their dentists. One
patient with contact allergy to amalgam and oral
stomatitis had a significant improvement of oral
symptoms 2 weeks after removal of the amalgam
fillings with no additional treatment (Fig. 1).
Recently, it has been shown that a patient with

burning lip syndromewho had no lesions at the oral
mucosa had a clinical relevant contact allergy to
gold and nickel (15). As this patient’s mercury den-
tal fillings were corroded, atomic absorption spec-
trometry was performed after a chewing gum test,
which showed twofold increased levels of total mer-
cury released in the saliva. The authors speculated
that tiny amounts of nickel and gold in amalgam
metal matrix alloys were the reason for the com-
plaints of patients. Therefore, the authors proposed
to remove the patient’s mercury amalgam fillings
that were adjacent to her lips. After removal, the

patient recovered quickly, suggesting that patients
without mucosal manifestations may have a clinical
relevant allergy if carefully evaluated.
Taken together, our study shows that contact

allergies to dental metals do not occur frequently
but with gold sodium thiosulfate and palladium
chloride being the most frequent contact allergens
in our study. The clinical relevance of positive
patch test reactions to nickel, however, remains
questionable because of cross-reactivity with pal-
ladium chloride. Patch test reactions may be of
clinical significance in association with stomatitis
and lichen planus close to dental fillings contain-
ing the contact allergen.
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