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Contact allergy to dental restorative materials in
patients with oral lichenoid lesions
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118 patients with oral lichenoid lesions (OLL) topographically related to dental fillings were patch
tested (PT) to reveal contact allergy to restorative materials. 80 (67.8%) patients displayed positive
PT reactions to metals of dental filling materials: 76 reactions were found to various mercury
compounds, 4 to sodium aurothiosulphate, 3 to stannic chloride and 2 to silver nitrate. The positive
patch test reactions appeared more commonly in patients with restricted contact lesions (85.1%,
type-1 lesions) as compared to patients with lesions exceeding to the adjacent areas (38.6%, type-
2 lesions). The replacement of dental fillings was carried out in 62/80 PT-positive and 15/38 PT-
negative patients. 28 out of 62 (45.2%) PT-positive and 3/15 (20%) PTnegative patients showed
complete healing of OLL after a mean follow-up time of 16 months. Complete healing occurred
in 29/54 (54.0%) type-1 and 2/23 (8.7%) type-2 lesions. Topographical relation between the lesion
and the filling material (restricted versus exceeding the contact area) indicated association of OLL
lesion and the filling material, which could be further confirmed by patch testing in the majority
of patients. The patch test series should include mercuric chloride (0.1%), mercury (0,5%) and
mercury ammonium chloride (1.0%), each in pet.
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The significance of contact allergy to mercurial
compounds in the etiology of oral lichen planus
(OLP) has been a matter of debate (1-3). Recently,
a high rate of allergic reactions also to gold and
palladium salts, found in routinely patch tested pa-
tients, has give rise to concern as to possible sensit-
ization through the oral mucosa (4-5). On the
other hand, suitability of skin patch testing to
identify oral allergic reactions has been ques-
tioned, since delayed-hypersensitivity reactions are
well-documented in the skin, but in the oral mu-
cosa are difficult to classify (6-8). Bolewska et al.
(2) and Warvfinge & Larsson (9) have suggested
that direct contact between oral mucosa and dental
fillings is crucial for eliciting an adverse reaction in
the oral cavity. However, if the allergens are dis-
solved and spread in saliva, mucosal lesions may
exceed the contact areas. Hypersensitivity reac-
tions may be combined with cytotoxicity, infection
or trauma caused by roughened and corroded fill-
ings, which modify the clinical and histological
features of the lesions (10). Mercury has shown to
be able to penetrate both the clinically healthy and

compromised mucosa, but little is known as to
how mercury or other metallic haptens released
from dental fillings are capable of sensitizing in
vivo (11-12). Furthermore, other factors like medi-
cation, alimentation, tumor antigens, and autoan-
tigens can stimulate cell-mediated immune re-
sponses with clinical and histopathological fea-
tures similar to OLP (13).

In the present study, the clinical features of oral
lichenoid lesions (OLL) and the relevance of posi-
tive patch test results to compounds of dental fill-
ing materials was studied with regard to regression
of oral lesions after the replacement of dental fill-
ings.

Patients and Methods
Patients

118 patients (102 women, age range: 19-71 years,
mean: 49.6 years; and 16 men, age range: 29-74
years, mean 50.4 years ) referred for diagnosis and
treatment of oral lichenoid lesions (OLL) to the
Departments of Dermatology and Oral Diseases,
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University Central Hospital of Turku, Finland,
during 1989-1995, were enrolled in the study. Only
patients with OLL present for more than 6 months
and topographically related to the dental fillings
were included. Oral lesions were classified as: type-
1 lesions: lesions restricted to the contact area of
the fillings; type-2 lesions: lesions exceeding the
contact area of the fillings. All lesions were diag-
nosed histopathologically using the classification
of Ostman et al. (19).

All patients underwent a thorough dermatolo-
gical examination. Systemic diseases and drugs
used by the patients were recorded. The serological
screening included blood cell count, anti-gliadin,
anti-nuclear, anti-epithelial (intercellular substance
and basement membrane zone antibodies), anti-re-
ticulin and anti-cow milk antibodies, and circu-
lating immune complexes. In the case of suspicion
of systemic disease, the patient was referred for
consultation to a specialist in internal medicine.

Patch tests

The patients were patch tested with the European
standard series and a series of dental materials
(Chemotechnique, Malms, Sweden). The dental
series was supplemented with mercuric chloride
0.1%, stannic chloride 2.5%, benzoic acid 5%, thi-
merosal 0.1%, silver nitrate 1.0%, palladium chlor-
ide 1.0%, tin 5%, zinc 2.5%, mercury ammonium
chloride 1% (each in petrolatum (pet.)) and amal-
gam powder as such and 20 % pet. The tests were
applied using Finn Chamber® aluminium cups
(Epitest, Hyryld, Finland) on Scanpor® tape (Nor-
geplaster, Norway) and occluded for 2 days before
interpretation by an experienced dermatologist at
4 days. Erythematous, papular and indurated
patches were regarded as positive. Plain erythema
and reactions with mercuric chloride alone were
confirmed with a dilution series. The patch tests
applied have been found reliable in detecting al-
lergic reactions in a previous study of patients with
diverse oral symptoms (15).

Replacement of dental fillings

After the patch tests, complete replacement of the
dental fillings was suggested to all PT:positive pa-
tients and PT-negative patients with type-1 lesions.
Partial replacement of the fillings, i.e. replacement
of all fillings of the teeth on the side of the jaw
where the most severe lesions were located, was
suggested to PT-negative patients with type-2
lesions. Replacement was carried out by the pa-
tient’s own dentist.

Clinical appearance, size and location of oral
lesions were registered with photographs before re-

moval and at each follow-up appointment. The fol-
low-up examinations were carried out 2, 6 and 12
months after treatment and then annually. The
minimum follow-up time was 6 months (mean 16
months). The effect of the replacement of dental
fillings on oral lesions was graded as: grade I:
complete healing; grade 2: regression of lesion
(>50% of the area) and change to a less severe
clinical form (no ulceration or erythema and dis-
appearance of symptoms); grade 3: change to a
less severe clinical form without regression of the
size; grade 4: no improvement.

Statistical analysis

The differences between the groups were tested by
repeated measured analysis of variance using stat-
istical analysis system package, version 6.10 (SAS
Institute, Cary; NC, USA), »? test and the Fisher

_ exact test.

Results
Patch tests

Positive patch test reactions in 118 patients with
oral lichenoid lesions are presented in Table 1. 80
(67.8%) patients were found positive to metal com-
pounds included in their dental appliances. 62 pa-
tients reacted to more than 1 and 14 to 1 mercury
compound (mercuric chloride 10, metallic mercury
3, amalgam powder 1). 1 mercury positive-patient
also reacted to silver nitrate. 3 patients were posi-
tive to stannic chloride and one to silver nitrate
only. In addition, 11 patients were patch-test-posi-
tive to sodium aurothiosulphate. 4 of these had
dental gold alloy restorations. No positive reac-
tions to acrylates were seen, but 3 patients had a
positive reaction to formaldehyde.

Medical findings in patients

24 out of 80 PT-positive and 12 out of 38 PT-nega-
tive patients had a history of systemic disease or
use of medication. The following systemic factors
were recorded: use of antihypertensive drugs or
non-steroidal anti-inflammatory analgesics (18.8%
of PT-positive and 5.0% PT-negative patents), gen-
eralized lichen planus (10.0% PT-positive, 13.2%
PT-negative), rheumatoid arthritis (11.3% PT-posi-
tive, 10.5% PTnegative) and diabetes mellitus
(5.0% PT-positive and 5.3% PT-negative).
Increased levels of antinuclear antibodies were
found in 8 patients (6 PT-positive and 2 PT-nega-
tive), circulating immune complexes in 19 patients
(12 PT-positive and 7 PT-negative) and anti-epi-
thelial antibodies to basement zone in 1 PTposi-
tive patient. 1 of the PT-negative patients was diag-
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Table 1. The number of positive reactions to various metal salts used in patch tests in 118 patients with oral lichenoid lesions

related to dental restorative materials

Positive patch tests to various metal salts

Positive patch tests to mercury compounds

n (%) n (%0)
Metal salts related to dental amalgam
mercury compounds 76 64.4 mercuric chloride 67 88.2
stannic chloride 3 2.5 metallic mercury 50 65.8
silver nitrate 2 1.7 mercury ammonium chloride® 36 85.7
phenyl mercuric acetate 35 46.0
thimerosal 34 44.7
Other metal salts amalgam powder 15 19.7
nickel sulfate 17 14.4
sodium aurothiosulfate 11 9.3
cobalt chloride 4 34
palladium chloride 2 1.7
potassium dicyanoaurate 2 1.7
potassium dichromate 1 0.8
aluminium chloride 1 0.8

) 1% mercury ammonium chloride was included in the test series of 42 patients.

nosed as having discoid lupus erythematosus dur-
ing the follow-up.

Oral lesions

Buccal mucosa and lateral border of the tongue
were the most frequently affected sites in both pa-
tient groups (Table 2). 50 out of 64 (78.1%) pa-
tients with lesions both on buccal mucosa and
tongue were PT-positive. Lesions were bilateral in
all PT-positive patients and in 87.2% of PT-negative
patients. Type-1 lesions were significantly more
common in PT-positive than PT-negative patients
(p=0.001). In the former group, type-2 lesions
were found in 9/24 patients with a systemic disease
and in 8/56 healthy patients. The corresponding
figures for PT-negative patients were 9/12 and 18/

Table 2. Location of lesions in 118 patch-tested (PT) patients
with oral lichenoid lesions topographically related to dental
fillings

Patients

PT-positive (80) PT-negative (38)
Location of oral lesions n (%) n (%)
buccal mucosa 80 (100.0) 36 (94.7)
margin of tongue 69 (86.3) 25 (65.8)
gingiva 26 (32.5) 16 (42.1)
lip 4 (5.0 3(7.9)
palate 4 (5.0) 1(2.6)
base of mouth 1(1.2) 0
Relation to dental fillings
type-1: lesions restricted to
contact area of dental
fillings 63 (78.8) 11 (28.9)
type-2: lesions exceeding
the contact area of dental
fillings 17 (21.2) 27 (71.1)

26, respectively. All but 1 patient with generalized
LP had type-2 lesions.

Histopathological findings

Tissue specimens of all patients were available for
histopathological examination. Oral lesions of 80
PT-positive patients were designated histologically
as follows: lichen planus 24 (30%), lichenoid reac-
tion 25 (31.3%), benign hyperkeratosis 8 (10.0%),
and nonspecific ulceration 23 (28,7%). The corre-
sponding figures for 38 PT-negative patients were
16 (42.1%), 6 (15.8%), 9 (23.7%), and 7 (18.4%),
respectively. Eosinophil granulocytes were de-
tected within the inflammatory infiltrate in 24
(30.0%) and 8 (21.1%) specimens taken from PT-
positive and negative patients, respectively. Can-
dida hyphae were observed in PAS stained histo-
logical sections of 6 (5.1%) specimens. No evi-
dence of dysplastic changes were seen in any
specimen.

Healing of oral lesions

18 out of 80 PT-positive and 23 out of 38 PT-nega-
tive patients refused replacement. 9 of these pa-
tients (4 PT-positive and 5 PT-negative) took part
in the follow-up. Their oral lesions persisted un-
changed. In all, total or partial replacement was
carried out in 77 patients (Table 3). Complete heal-
ing of oral lesions (Grade 1) was achieved in 28/62
(45.2%) PT-positive and 3/15 (20.0%) PT-negative
patients (p=0.143). 29 out of 54 (54.0%) type-1
and 2/23 (8.7%) type-2 lesions showed complete re-
gression (p<0.0001). Complete healing was not
seen in any of 6 type-2 lesions in PT-negative pa-
tients. Patients with lesions on both buccal mucosa
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Table 3. Resolution of oral lichenoid lesions after the replacement of dental fillings in 74 patients with and without positive patch

test reactions to metals included in dental amalgam

Patch test
results No. patients Healing of oral lesions®
Replacement of
dental fillings
Total total/partial Grade 1 Grade 2 Grade 3 Grade 4
positive 62 56 6 28 (45.2%) 22(35.5%) 5 (8.1%) 7 (11.3%)
negative 15 6 9 3(20.0%) 7(46.7%)  2(13.3%) 3 (20.0%)

4 Grade 1: complete healing. Grade 2: regression in size and change to a less severe clinical form. Grade 3: change to a less severe

clinical form. Grade 4: no improvement.

and tongue showed a greater tendency to heal than
those with lesions in other locations (p<<0.0001).
Oral lesions healed completely in 1 patient with
cutaneous LP and type-1 lesions while the replace-
ment had no effect on skin or oral lesions in the
other 12 patients with generalized LP and type-2
lesions. 3 PT-positive patients with raised levels of
anti-nuclear antibodies showed complete healing, 1
remarkable resolution, 1 had no improvement and 1
did not participate in the follow-up. The patient
with anti-epithelial antibodies (basement mem-
brane zone) did not benefit from amalgam removal.

Discussion

In this study, which comprises patients with OLL
lesions in contact with dental fillings, 67.8 % were
positive on patch testing. This number of positive
patients is one of the highest ever reported (2-3).
It is probably due to the selection of patients and
the patch test series used. The patch test series ap-
plied to identify patients allergic to mercury have
varied from study to study (16-19).

In our study, patch testing was carried out with
various mercury compounds, including mercury
chloride. Mercury chloride has been regarded as
highly irritant when used in aqueous solution, be-
cause of the formation of HCI (20). However, we
have previously tested 91 unselected patients with
OLL and burning mouth syndrome, using mer-
curic chloride in petrolatum. In that series, the
preparation was not found to be irritant, but was
positive particularly in patients with OLL and
amalgam lesions in close contact, suggesting sens-
itization to mercury salts (15). Typically, many pa-
tients reacted simultaneously to several mercury
compounds, as also in our present study, favouring
true sensitization.

Ammoniated mercury has commonly been used
in patch testing to detect allergy to mercury com-
pounds (7, 17). In our series, 42/76 mercury-posi-
tive patients were also tested with 1 % mercury am-
monium chloride. From these 42 patients, 36 be-
came positive and 6 remained negative. 5 of the

6 were followed up and, after amalgam removal,
remarkable resolution of lesions was seen in all,
with complete resolution in 4 patients. Thus, if the
test had been carried out with ammoniated mer-
cury only, these patients would have been missed.
Bolewska et al. (2) used 0.05 % mercuric chloride
for patch testing and found positive reactions in 52
% of patients. Handley et al. (17), using various
mercury compounds, suggested a combination of
both metallic and ammoniated mercury com-
pounds to obtain more reliable results. According
to our experience, patch testing for mercury al-
lergy should include all 3 compounds, metallic
mercury, ammoniated mercury and mercuric
chloride.

Association of positive patch test reactions with
etiology of OLL has been questioned. Skoglund et
al. (7) observed no difference in the healing rate of
PT-positive and negative OLL patients after amal-
gam removal. In the present study, complete heal-
ing was observed in 45.2% of PT-positive as com-
pared to 20% of PT-negative patients after replace-
ment.

Contact lesions located on the buccal mucosa
and lateral border of the tongue seem to be the
major indication for patch testing and suspicion of
possible dental-material-related side-effect. When
patients with type-1 lesions were patch tested,
78.8% were positive. Furthermore, 44/47 of these
patients healed completely or remarkably after re-
moval of amalgam fillings. Improvement was
usually noted 2 to 4 weeks after replacement,
favouring contact allergy. Among patients with
type-1 lesions, 15 were PT-negative, 3 of these
clearing completely after amalgam removal. This
may suggest that testing was not sensitive enough,
or that other factors, such as chronic irritation
caused by strongly corroded rough fillings, local
toxicity or microbes, are also important in the
etiology (1, 21). 3 of the type-1 OLL were persist-
ent despite positive PT findings and topographical
association. The possibility of mucosal antigen re-
tention and continuous exposure, as demonstrated
in skin, remains (22).
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Among the PT-positive group, type-2 lesions,
often with oral lesions on the gingiva, palate, floor
of mouth or lips, were more common in patients
with cutaneous lichen planus or other systemic dis-
eases. Consequently, these lesions may also repre-
sent a different immunologic response and diverse
etiopathology. However, several of these patients
obtained at least some relief of their symptoms
after replacement. These patients may have be-
come sensitized secondarily, due to increased anti-
gen penetration through diseased oral mucosa.

Reports of contact allergy to silver, copper or
tin released from silver amalgams are rare and
the possibility of irritant reactions is difficult to
exclude (1). In the present study, 5 positive reac-
tions to these salts were found. The oral lesions
of 1 patient with a positive patch test reaction to
tin healed completely after replacement of fillings.
In the other patients, the lesions remained un-
changed, suggesting an irritant explanation for
these lesions.

A relatively high proportion of patients has
been shown to be positive to gold on patch test-
ing (4, 23). On the other hand, opinions on the
clinical significance of this finding are contro-
versial. Recent reports indicate that sensitivity to
gold is subclinical, rarely causing oral lesions
(24). In the present study, only 1 patient with a
positive reaction to a gold salt was followed up.
Her lesions healed completely after amalgam re-
moval. Allergic reactions to acrylates, well-known
occupational sensitizers, are mostly related to
handling of unpolymerized materials by dental
personnel (25). This study did not find allergic
PT reactions to components of dental com-
posites.

Removal of amalgam fillings in OLL patients
has also been carried out without any histological
or allergological examinations (26). In our opin-
ion, amalgam replacement is such a time-consum-
ing and expensive therapy that proper diagnosis is
a prerequisite. Although allergic reactions cannot
be diagnosed on the basis of histopathological
examination, a biopsy is recommended to rule out
other diseases with oral mucosal manifestations. It
appears that PT results, combined with the localiz-
ation of the lesions and topographical relation to
dental fillings, are the best prognostic markers of
the benefit to be obtained from amalgam replace-
ment.
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