
Contact Dermatitis 2002, 47, 63–66 Copyright C Blackwell Munksgaard 2002
Printed in Denmark . All rights reserved

ISSN 0105-1873

Review Article

Dental gold alloys and contact allergy
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Contact allergy to gold as demonstrated by patch testing is very common among patients with
eczematous disease and seems to be even more frequent among patients with complaints from the
oral cavity. There is a positive correlation between gold allergy and the presence of dental gold.
Gold allergy is often found in patients with non-specific stomatitides as well as in those with
lichenoid reactions or with only subjective symptoms from the oral cavity. The therapeutic effect
of substituting other dental materials for gold alloys is conspicuous in casuistic reports but less
impressive in larger patient materials. The amount of dental gold is correlated qualitatively and
quantitatively to the blood level of gold and the effects if any of circulating blood gold are un-
known. There is clearly a need for prospective studies in the field and gold sodium thiosulfate is
considered an important item in the dental series for patch testing.
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Definitions

The term dental gold covers alloys containing gold
as a component and included in the ISO standards
(1, 2). Allergy to gold alloys implies contact al-
lergy, i.e. the T-cell mediated, immunological state
which is not expressed as a clinical reaction until a
renewed contact with the hapten. A prerequisite
for the induction as well as the elicitation of this
allergy is dissolution and ionization of the metal
followed by penetration of the hapten into the skin
or mucous membrane. Dissolution of metallic gold
is notoriously difficult but the process is facilitated
by the presence of other metals in the alloy – the
lower carat, the greater solubility of the gold (3) –
but also by metals in the neighbourhood, e.g.
amalgam through galvanism (4). Furthermore, dis-
solution and ionization are promoted by a high
pH, an oxidative environment and the presence of
amino acids, particularly sulfur-containing ones
(3, 5).

Diagnosis

Contact allergy to gold is demonstrated by patch
testing. Metallic gold (foil) and trivalent auric
chloride were formerly used but are not recom-
mended today. Instead, monovalent gold salts
should be used, particularly gold sodium thiosul-
fate (GSTS) 0.5–2.0% in petrolatum (6). Since the

patch test reactions often are delayed (7), it is im-
portant to read the test not only 3days after the
application (D3), but also at least one more time
thereafter, preferably at D7. Alternatively, the
GSTS test may be performed intradermally with
55m in physiological saline (8). In most cases,
the allergy may also be demonstrated in vitro by,
e.g. lymphocyte transformation test (8, 9).

Gold allergy is very frequent in patch-tested pa-
tients with eczematous disease. In 2001, using 2.0%
GSTS and two readings, 15% positivity was ob-
served in Malmö, Sweden, i.e. the same figure as
that for nickel sulfate (Möller, unpublished obser-
vation). The clinical relevance, however, is much
lower than that for nickel allergy (10). Common
frequencies in published materials are 5–15%, the
latest figures being from the USA (11).

Gold allergy in relationship to dental gold

Questionnaire studies on patients with eczematous
diseases have shown that contact allergy to gold is
correlated to the presence of dental gold (10–12).
A prospective, dermato-odontological study has
recently confirmed this relationship and also dem-
onstrated a quantitative correlation between the al-
lergy and the number of gold surfaces in the oral
cavity: the more gold in the mouth, the higher the
risk of gold allergy (13).
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Clinical and experimental studies have shown
that metallic gold is released in saliva (14–16). Ap-
parently, released gold is taken up into the circula-
tion since the gold level in blood is correlated to
the amount of dental gold in the individual (14,
17). Not surprisingly, contact allergy to gold has
been demonstrated in dentists with hand eczema
in 9% (18) which, however, is not a higher fre-
quency than in other eczema patients.

Gold allergy and oral cavity problems

Case reports are usually mixed, with non-specific
stomatitides, more specific ones such as lichenoid
reactions, as well as prosthesis problems and other
symptoms lacking objective signs like ‘burning
mouth syndrome’. In such mixed cases (9, 19–25),
gold allergy has been demonstrated in 7–54%
(mean 20%). Among patients with a non-specific
stomatitis, gold allergy was found in 1–13% (23,
26, 27), with a lichenoid reaction in 9–30% (28–
32). Contact allergy to gold as well as to mercury
is frequent in connection with lichenoid reactions
in the oral cavity (20, 28, 29). Patients with ‘burn-
ing mouth syndrome’ seem to have a higher fre-
quency of contact allergy to gold than to mercury
(20, 33, 34).

These data have to be interpreted with some
caution as many reports can be criticised for lack
of controls and questionable testing techniques. In
one group of patients referred for different prob-
lems of the oral cavity, there was a positive corre-
lation between contact allergy to gold and the pres-
ence of dental gold (25) which, as earlier mention-
ed, also holds true for patients investigated for
eczematous disease (13). It has been confirmed
that GSTS is the preferable test substance and that
the allergy can be demonstrated in vitro (9, 35).

Casuistics

A local stomatitis close to dental gold and with a
positive patch test to a gold salt has been reported
in 13 patients (25, 36–45). In two cases (36, 45), the
allergy was demonstrated also in vitro. The reports
imply a crown, bridge or prosthesis causing a
burning sense in the neighbourhood of the metal,
later followed by erythema or even ulceration. In
four cases, the patients had probably been sensi-
tized through piercing of the earlobes or the wear-
ing of jewellery, but in the other nine there were
reasons to suspect a direct induction of contact al-
lergy from the dental gold (25, 36, 38, 40–42, 45),
i.e. after penetration of the hapten into the oral
mucous membrane. In four patients (25, 37, 44),
there was a concomitant dermatitis, probably with
a causal connection to the dental gold.

Effect of elimination of dental gold

In some of the larger patient groups, results of re-
moval of dental gold are given but not, however, if
non-visible gold, such as that contained in posts,
was also eliminated. Oral lichenoid reactions were
reported healed or partly healed in five cases after
removal of the metal; in addition, there was one
case each of stomatitis and ‘burning mouth syn-
drome’ (22). Dental gold was eliminated in two of
three patients with lichenoid reactions, which then
healed (29). In a mixed number of oral cavity prob-
lems, gold was replaced in six cases but this led to
healing in only two patients with stomatitis (9). In
three cases with a local stomatitis, all healed upon
removal of the metal (34, 42). In spite of ‘an over-
representation of gold allergies among those with
dental restorations containing gold’, removal of
dental gold led to little success (25).

Casuistics with results from selected cases tell
another story: in the eight patients with gold elim-
ination (25, 36, 37, 40–44) all oral problems disap-
peared including, in some cases, a concomitant
dermatitis. A case of pharyngo-laryngitis was even
reported healed after such treatment (46).

Advice to the dentists and their patients

The amount of dental gold varies widely in different
nations (in Sweden it is present in more than 25% of
the population). The metal has become known as an
inert material without any known serious adverse
effects. A diagnosis of contact allergy to gold does
not, of course, imply a disease and is not by itself an
indication to remove the gold alloys in the patient’s
mouth. Such treatment should, however, be recom-
mended in a patient with a local inflammatory reac-
tion in close connection with dental gold and after a
lege artis demonstrated gold allergy. In the case of
stomatitides without direct contact with metallic
gold, as well as in patients with subjective symptoms
only, the possibility of healing is much less probable.
It seems unwise to insert dental gold in patients in
whom a contact allergy to gold has been demon-
strated.

In summary, it is important that GSTS is in-
cluded in the dental patch test series in order to
disclose contact allergy to gold. In a patient with
such an allergy and with a local stomatitis in close
connection with metallic gold, elimination of the
metal should be considered.
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