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Role of dental restoration materials in oral mucosal 
lichenoid lesions

Rajneesh Sharma, Sanjeev Handa, Dipankar De, Bishan Dass Radotra1, 
Vidya Rattan2

ABSTRACT

Background: Dental restorative materials containing silver–mercury compounds have 
been known to induce oral lichenoid lesions. Objectives: To determine the frequency of 
contact allergy to dental restoration materials in patients with oral lichenoid lesions and 
to study the effect of removal of the materials on the lesions. Results: Forty‑five patients 
were recruited in three groups of 15 each: Group A (lesions in close contact with dental 
materials), Group  B  (lesions extending 1  cm beyond the area of contact) and Group  C 
(no topographic relationship). Thirty controls were recruited in two groups of 15 individuals 
each: Group D (oral lichenoid lesions but no dental material) and Group E (dental material 
but no oral lichenoid lesions). Patch tests were positive in 20 (44.5%) patients. Mercury was 
the most common allergen to elicit a positive reaction in eight patients, followed by nickel (7), 
palladium (5), potassium dichromate (3), balsam of Peru, gold sodium thiosulphate 2 and 
tinuvin (2)  and eugenol (1), cobalt chloride (1) and carvone (1). Seven patients elicited 
positive response to more than one allergen. In 13 of 20 patients who consented to removal 
of the dental material, complete healing was observed in 6 (30%), marked improvement in 
7 (35%) and no improvement in 7 (35%) patients. Relief of symptoms was usually observed 
3 months after removal. Limitations: Limited number of study subjects and short follow up 
after removal/replacement of dental restoration materials are the main limitations of this study. 
Conclusion: Contact allergy to amalgam is an important etiologic factor in oral lichenoid 
lesions and removal of restorative material should be offered to patients who have lesions 
in close proximity to the dental material.
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INTRODUCTION

Oral lichen planus is a relatively common 
mucocutaneous disease affecting about 0.1–4% of the 
population.[1,2] Finne in 1982 proposed the term oral 
lichenoid reactions to designate lesions that were 
clinically indistinguishable from oral lichen planus 
but in which a specific etiological factor could be 
inferred and/or demonstrated.[3] Oral lichenoid lesions 
comprise of both oral lichen planus and oral lichenoid 
reaction. Silver–mercury amalgam has been used as a 

dental restorative material since the early 19th century. 
It is strong, long lasting, well fitting, easy to handle 
and cheap.[4] Mercury and mercury compounds appear 
to be the most common allergens in amalgam‑induced 
oral lichenoid lesions; other metals being rarely 
responsible for allergic reactions. This is particularly 
true in present times due to increasing trends in body 
piercing, tattooing and wearing of jewelry in both 
genders seen worldwide. It potentially enhances the 
likelihood of exposure to metallic and non-metallic 
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materials which are also used in dental restorations 
and orthodontic appliances.[5‑7] Oral lichenoid 
reaction to metals other than mercury and mercury 
compounds used in dentistry, such as cadmium 
chloride, cobalt chloride, potassium dichromate, gold 
sodium thiosulfate, palladium chloride, platinum and 
silver have been reported in various studies.[5,8] We 
studied the frequency of positive patch test reactions 
to constituents of dental amalgam in patients with oral 
lichenoid lesions and controls. In addition, the effect 
of replacement of amalgam fillings on oral lichenoid 
lesions in patients with positive patch test(s) was also 
studied.

MATERIALS AND METHODS

This prospective controlled study included 
75 consecutive patients, 47 women and 28 men, 
attending the department of dermatology or oral health 
sciences centre of Postgraduate Institute of Medical 
Education and Research, Chandigarh between January 
2012 and June 2013. All prospective patients had been 
screened for the presence of oral lichenoid lesions 
and in  situ dental restoration material. Patients aged 
less than 18 years, those unwilling to undergo either 
patch testing with dental series of allergens or mucosal 
biopsy, and habitual tobacco and betel nut chewers 
were excluded from the study.

The diagnosis of oral lichenoid lesion was mainly 
clinical and confirmed by histopathologic examination. 
Histologically, features such as varying degree of focal 
hyperkeratosis or parakeratosis, irregular acanthosis 
or atrophy, liquefaction degeneration of the basal 
cell layer, a dense band‑like lymphocytic infiltrate 
high in the lamina propria, and whenever observed, 
hyaline (Civatte) bodies, which represent degenerated 
basal cells, were considered confirmatory for oral 
lichen planus. Differentiation of oral lichenoid reaction 
from oral lichen planus was based on criteria proposed 
by Thornhill et al.,[9] which include an inflammatory 
infiltrate deeply located in some or all areas, a focal 
perivascular infiltrate and the presence of plasma cells 
and neutrophils.

Oral lichenoid lesions were classified clinically into 
three types:  (i) white patches, striated, plaque or 
reticular lesions,  (ii) erosive/ulcerative lesions or 
atrophic lesions and (iii) papular and bullous lesions. 
Lesional location in all patients was categorized as 
oral lichenoid lesions located on the buccal mucosa 

(unilateral or bilateral), tongue (lateral surfaces or 
dorsal surface), gingivae and other parts of oral mucosa 
such as lips, floor of the mouth and palate.

Consecutive patients  (eligible and consenting) were 
recruited into the individual groups till the required 
number of 15 was reached. In Group  A, the oral 
lichenoid lesions were confined to areas in close 
contact with dental materials, Group  B had lesions 
extending 1 cm beyond the area of contact with dental 
materials and in Group C, the oral lesions did not have 
any topographic relationship with the dental materials. 
Control subjects included two groups of 15  patients 
each: Group  D patients had an oral lichenoid lesion 
and no dental restoration materials and Group  E 
patients had dental restoration materials but no oral 
lichenoid lesion.

Patch tests to detect sensitivity to the constituents of dental 
materials were carried out by Finn chamber method using 
dental material series sourced from Chemotechnique 
Diagnostics, Sweden  [Table  1]. Readings of patch test 
were performed on Day 2 and 4 and graded using the 

Table 1: Allergens in dental series that were applied for patch 
test in the study subjects

Allergen Concentration(%) 
and vehicle

Methyl methacrylate 2.0 pet
Triethyleneglycol dimethacrylate 2.0 pet
Ethyleneglycol dimethacrylate 2.0 pet
2,2-bis(4-(2-Hydroxy-3-methacryloxypropoxy)
phenyl)propane (BIS-GMA)

2.0 pet

2,2-bis(4-(2-Methacryl-oxyethoxy) phenyl propane 2.0 pet
2-Hydroxyethyl methacrylate 2.0 pet
N,N-Dimethylaminoethyl methacrylate 2.0 pet
Tetrahydrofurfuryl methacrylate 2.0 pet
1,4-Butanedioldimethacrylate 2.0 pet
1,6-Hexandiol diacrylate 2.0 pet
Potassium dichromate 2.0 pet
Mercury 0.5 pet
Cobalt(II) chloride hexahydrate 0.5 pet
Gold sodiumthiosulfate 2.0 pet
Nickelsulfate hexahydrate 5.0 pet
Eugenol 2.0 pet
Colophony 20.0 pet
N-Ethyl-4-toluenesulfonamide 0.1 pet
Palladium chloride 2.0 pet
R-(L)-Carvone 5.0 pet
2(2-Hydroxy-5-methyl-phenyl benzotriazol)(Tinuvin P) 1.0 pet
Balsam of Peru 25.0 pet
Epoxy resin 1.0 pet
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International Contact Dermatitis Research Group criteria. 
Patients who were patch test positive to any allergen were 
advised to get dental material removed/replaced with 
other materials. Those who complied with this advice 
were further examined for clinical remission at 1, 3 and 
6 months. Clinical responses were graded as complete 
healing (absence of clinical signs and symptoms), 
marked improvement (i.e., decrease in size and/or a less 
severe clinical form of the lesion) and no improvement 
or worse.

The results were analyzed statistically by means 
of exact Chi‑square test. All statistical results 
were performed in which two‑sided P  values were 

calculated (with statistical significance set at 
P < 0.05).

RESULTS

The baseline demographic details, interval between 
dental filling and onset of lesions, morphology of 
lesions and their anatomical distribution in all the 
75 study subjects including controls are summarized 
in Table  2. According to the histopathological 
criteria used, there were 37  (61.7%) study 
subjects with oral lichenoid lesion/oral lichenoid 
reaction and 23  (38.3%) subjects with oral lichen 
planus [Table 2].

Table 2: Basic demographic and clinical characteristics of patients and controls

n=15 P value

Group A Group B Group C Group D Group E
Age (in years)

Mean 51.07 46.67 49.4 49.27 42.6 0.32
Standard deviation 9.6 10.8 8.4 17.2 10.1
Range 39-72 28-60 31-64 23-77 25-64

Gender
(Female: Male) 11:4 10:5 10:5 6:9 10:5 0.363

Interval between dental filling and 
onset of lesion (in months)

Mean 9.6 30 44 NA NA 0.22
Standard deviation 3.9 12.8 14.4 - -
Range 7.2-11.6 23-27 37-54 - -

Clinical morphology of lesions
Erosive 6 (40%) 5 (33.3%) 4 (26.7%) 4 (26.7%) NA >0.05
Reticular 8 (53.3%) 9 (60%) 7 (46.6%) 10 (66.6%) NA
Erosive+ reticular 1 (6.7%) 1 (6.7%) 4 (26.7%) 0 NA
Others 0 0 0 1 (6.7%) NA

Anatomical distribution of lesions
Buccal mucosa

Unilateral 1 (6.7%) 3 (20%) 4 (26.7%) 8 (53.3%) NA
Bilateral 8 (53.3%) 9 (60%) 3 (20%) 3 (20%) NA
Tongue 
Both border - - 1 (6.7%) - NA
Single border 1 (6.7%) 1 (6.7%) - 1 (6.7%) NA
Dorsum of tongue 1 (6.7%) - 1 (6.7%) - NA
Ventral tongue - - - - NA
Gingivae 3 (20%) 1 (6.7%) 1 (6.7%) - NA
Palate - - - - NA
Lips - - - - NA
Floor of the mouth 1 (6.7%) - - - NA
Buccal mucosa and tongue, combined - 1 (6.7%) 4 (26.7%) 2 (13.3%) NA
Others - - 1 (6.7%) 1 (6.7%) NA

Histopathological diagnosis offered
Oral lichen planus 5 (33.3%) 4 (26.7%) 4 (26.7%) 10 (66.6%) NA >0.05
Oral lichenoid lesion 10 

(66.6%)
11 

(73.3%)
11 

(73.3%)
5 (33.3%) NA
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Patch test result
Positive patch tests in either of two readings were 
observed to 29 allergens in 20  (44.5%) patients 
across three groups and to three allergens in 
three  (10%) subjects from both the control groups 
[Table 3, Figures 1 and 2]. Thus, overall there were 
32 positive patch test reactions in 23 subjects. 
Eight  (25%) positive reactions were due to mercury 
compounds followed by 7  (21.8%) with nickel and 
5  (15.6%) with palladium. Ten  (66.7%) patients in 
Group A had a positive patch test reaction to at least 
one allergen eliciting a total of 16 positive patch 
test reactions, while the corresponding figures were 
6 (40%) patients in Group B with 8 positive reactions, 
4  (26.7%) patients in Group  C with 5 positive 
reactions, 1 (6.7%) subject in Group D and 2 (13.4%) 
subjects in Group  E, respectively. None of them 
showed positive reactions to resin or acrylate dental 
materials such as methyl methacrylate, bisphenol A, 

ethylene glycol dimethacrylate and triethyleneglycol 
dimethacrylate.

Healing of oral lichenoid lesions
Removal/replacement of dental restoration material 
was offered to patients who reacted to at least one 
allergen. The healing of lesions according to anatomical 
area of involvement in different groups is summarized 
in Table 4. No improvement was noted at one month 
after replacement/removal of amalgam in any of the 
patients. Three months after replacement/removal 
of amalgam, marked improvement was noticed in 
seven  (35%) patients; six in Group A (oral lichenoid 
lesion in close proximity to dental restoration), and 
one in Group B (oral lichenoid lesion extending 1 cm 
beyond contact with dental restoration) [Figures 3‑5]. 
The probability of marked improvement in lesions 
almost reached statistical significance  (P  =  0.055) 
with significantly more numbers in Group A having 

Figure 1: Positive patch test reaction (2+) to gold sodium 
thiosulphate, (2+) to nickel and (1+) to palladium chloride

Figure 2: Positive patch test reaction (1+) to nickel sulfate and 
palladium chloride

Table 3: Patch test results

Group A Group B Group C Group D Group E Total (n=32)
Nickel hexahydrate 4 1 1 1 - 7 (21.8%)
Eugenol 1 - - - - 1 (3.1%)
Palladium chloride 3 2 - - - 5 (15.6%)
Potassium dichromate 2 - - - 1 3 (9.3%)
Mercury 3 3 2 - - 8 (25%)
Tinuvin 2 - - - - 2 (6.2%)
Gold sodium thiosulfate 1 1 - - - 2 (6.2%)
Cobalt chloride - 1 - - - 1 (3.1%)
Balsum of Peru - - 1 - 1 2 (6.2%)
R-Carvone - - 1 - - 1 (3.1%)
Total 16 positive 

reactions in 
10 patients

8 positive 
reactions in 
6 patients

5 positive 
reactions in 
4 patients

1 positive 
reaction in 
1 patient

2 positive 
reactions in 
2 patients 

32 positive 
reactions in 
23 patients
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marked improvement. Lesions on buccal mucosa 
and tongue healed better than those involving the 
gingivae [Table 4].

At 6  months post replacement/removal, complete 
healing was observed in six  (30%), marked 
improvement in seven  (35%) and no improvement 
in seven  (35%) patients, respectively  [Figure  5]. In 
Group  A  (oral lichenoid lesion in close proximity 
to dental restoration), 5  (50%) of 10 patients had 
complete healing, whereas 2  (20%) patients had 
marked improvement. In Group  B  (oral lichenoid 
lesion extending beyond contact with dental 
restoration), one  (16.6%) of the six patients showed 
complete healing while marked improvement was 
observed in three  (50%) patients. Two  (50%) of four 
patients in Group  C  (no topographic relation) had 
marked improvement. The difference in the healing 
of lesions 6  months after replacement/removal of 
dental restoration material in different groups was not 
statistically significant (P = 0.342).

DISCUSSION

A variety of clinical forms of oral lichenoid lesions 
have been described and commonly include reticular 
lesions which are the most common, plaque, papular, 
atrophic and bullous types. Although morphologically 
oral lichenoid lesions resemble oral lichen planus, 
some researchers suggest that the clinical profile of oral 
lichenoid lesions related to amalgam fillings differs 
from the classic clinical manifestations of oral lichen 
planus.[10] Most patients in our study had distinct 
reticular lesions mainly presenting unilaterally on 
buccal mucosa in proximity to amalgam. Erosive 

lesions were also observed additionally in 10% of 
them. It may sometimes be difficult to differentiate 
between oral lichen planus and oral lichenoid lesion/
oral lichenoid reaction based solely on histopathology 
but biopsy helps to exclude lesions of pemphigus 
vulgaris, bullous pemphigoid, leukoplakia or lupus 
erythematosus that may occasionally mimic oral 
lichenoid lesion/oral lichen planus. Based on the 
histopathological criteria proposed by Thornhill 
et al.,[9] we could classify 61.7% of our cases as oral 
lichenoid lesion/oral lichenoid reaction and 38.3% 

Figure 4: Improvement in oral lichenoid reaction, 3 months after 
removal/replacement of dental filling

Figure 5: Improvement in oral lichenoid reaction, 6 months after 
removal/replacement of dental filling

Figure 3: (a) Oral lichenoid lesion adjacent to amalgam and 
extending beyond it. (b) Complete healing after 6 months of 
replacing amalgam restorations

ba

Table 4: Healing of lesions according to anatomical area of 
involvement

Group A Group B Group C Total
Buccal mucosa

Healed/markedly improved 5 3 2 10
Not improved - 1 1 2

Tongue
Healed/markedly improved 2 1 0 3
Not improved - - - -

Gingiva
Healed/markedly improved - - - -
Not improved 2 1 - 3

Other
Healed/markedly improved _ - _ _
Not improved 1 _ 1 2
Total 10 6 4 20
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cases as oral lichen planus. The limitation of the 
criteria proposed by Thornhill et al., is it has not been 
validated in subsequent studies.

The incidence of contact sensitization from dental 
restoration materials varies between 13% and 60%.[7,8,11] 
The results of patch tests tend to vary substantially 
across studies depending upon components of dental 
restoration materials used or their concentration, 
vehicles used in the test and test evaluation criteria.[12] 
While mercury or its compounds are the most common 
allergens in most studies, gold sodium thiosulphate and 
palladium chloride were the most frequent allergens 
in a study by Raap et al.[8] Patch tests were positive to 
at least one allergen in 44.5% of our subjects across all 
groups; 66.7% in Group A, 40% in Group B, 26.7% in 
Group C, 6.7% in Group D and 13.4% in Group E with 
a total of 32 positive reactions. The most common 
allergen in dental amalgam eliciting positive patch test 
reaction was mercury in 25% followed by nickel (22%) 
and palladium (15.6%). Oral lichenoid lesions related 
to non‑metallic dental materials have been relatively 
infrequent. All our patients showed negative reactions 
to resin and methacrylate dental materials.

It is well known that dental restoration materials 
may elicit positive patch test reactions in individuals 
who do not have clinically apparent oral lichenoid 
lesion or dental amalgam in  situ. This occurs 
because of sensitization to allergens in dental series 
which are ubiquitously present otherwise. Positive 
patch tests observed in patients of our two control 
groups  [presence of oral lichenoid lesion in absence 
of dental amalgam (Group D), and dental amalgam in 
absence of oral lichenoid lesion (Group E)] may have 
been sensitized similarly.

Occurrence of oral lichenoid lesions associated with 
dental amalgam is a well known phenomenon. Contact 
sensitivity has been observed to the constituents of 
the dental filling material in a significant proportion 
of such patients. Similarly, improvement/healing of 
lesions in patients who have an oral lichenoid lesion 
in close proximity to the dental amalgam irrespective 
of the results of patch test to constituents of dental 
amalgam, also suggests some etiological relationship. 
However, the disease course after replacement of 
amalgam is not uniform across the reported studies, 
thus, whether contact sensitivity is causal remains 
doubtful. Little et  al.[13] also tried to determine 
whether mercury released from amalgam can directly 
act on keratinocytes to induce oral lichenoid lesions. 

They observed that subcytotoxic concentrations of 
mercury salt induced a concentration‑dependent 
rise in intercellular adhesion molecule‑1 expression 
and subsequent T‑cell binding but the phenomenon 
occurred exclusively on oral mucosal keratinocytes. 
Additionally, it also stimulated the release of low 
levels of tumor necrosis factor‑α and interleukin‑8 
while inhibiting the release of interleukin‑1α by oral 
mucosal keratinocytes.[13] According to Wong and 
Freeman, oral lichenoid lesions may develop due to the 
irritant effect of mercury rather than being an allergic 
response as patch test negative patients too improved 
after amalgam replacement.[14] A possibility of local 
toxic effects of amalgam and the significance of a close 
topographical relationship between artificial material 
and pathological manifestation on the mucosa, too has 
been suggested by some researchers.[15] However, the 
exact etiopathogenesis of such lesions largely remains 
conjectural.

Treatment of oral lichenoid lesions related to contact 
allergy to dental restoration materials consists of 
removal, replacement or recovering of fillings in direct 
physical contact with mucosal lesions when suspected 
of playing a causal role.[12,15] Dunsche et al. described 
regression in lichenoid changes after amalgam 
substitution in 97% of their 134 patients independent 
of patch test results.[15] Similarly, Lind et  al. studied 
52  patients with oral lichen planus topographically 
related to amalgam restorations.[16] Replacement of filling 
was done in 18 and 16 of them experienced complete 
remission of the lesions within 1–12 months. Similar 
observations were also made by Laeijendecker et  al. 
after amalgam fillings were replaced to monitor the 
effect of partial or complete replacement of amalgam 
fillings following a positive patch test reaction to 
ammoniated mercury, metallic mercury or amalgam.[17] 
Lesions, particularly those in close proximity to the 
amalgam, healed or improved markedly in 13 of our 
20 patients who were positive to patch test and agreed 
to the removal/replacement of their restorations. 
Healing was better in lesions on buccal mucosa and 
tongue compared with those on gingivae, possibly 
because of the close and fixed proximity of restoration 
material to gingivae.

CONCLUSIONS

Oral lichenoid lesion/oral lichenoid reaction appears 
to be a significant problem associated with dental 
restoration material particularly with silver–mercury 
amalgam and their removal leads to complete/partial 
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healing of these lesions in the majority of patients. 
Topographical relationship between oral lichenoid 
lesions and dental restoration material appears 
clinically relevant and their removal should be offered 
to patients with lesions in close proximity to their 
restorations. Positive patch test results with dental 
restoration materials also provides some clue to the 
pathogenesis of oral lichenoid lesion/oral lichenoid 
reaction; if not all, some of them perhaps are due to the 
allergenic/irritant potential of these dental restoration 
materials. Small number of cases in all groups and 
lack of long‑term follow up are some of the limitations 
of this study.
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