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Objective. We sought to systematically review the literature related to oral lichenoid lesions (OLLs) and amalgam
restorations.
Study design. Cohort and case-controlled studies (no randomized controlled trials or controlled clinical trials available)
were reviewed with respect to inclusion criteria and data on patients with OLLs, treatment interventions,
and the measurement of outcomes.
Results. Fourteen cohort and 5 case-controlled trials met the criteria. The study population consisted of 1158 patients
(27% male and 73% female; age range, 23-79 years). From 16% to 91% of patients had positive patch test results for at
least 1 mercury compound. Of 1158 patients, 636 had to have their restorations replaced. The follow-up period ranged
from 2 months to 91⁄2 years. Complete healing ranged from 37.5% to 100%. The greatest improvements were seen in
lesions in close contact with amalgam.
Conclusions. Protocols must be standardized to obtain valid results. The replacement of amalgam restorations
can result in the resolution or improvement of OLLs. Patch testing seems to be of limited value. The topographic
relationship between an OLL and an amalgam restoration is a useful—but not conclusive—marker.
(Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2004;98:553-65)
The biocompatibility of dental amalgam—or, more

specifically, the toxic and allergenic potential of

mercury, its main constituent—has received a tremen-

dous amount of attention in recent years. The bio-

degradation of dental materials is of fundamental

importance to their biocompatibility because the release

of elements is nearly always necessary for an adverse

reaction to occur.1 Electrochemical reactions constitute 1

of the major forms of interaction between dental

amalgam and the oral fluids that result in degradation

of the structure.2-4 The most severe corrosion of

amalgam restorations takes place in localized corrosion
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cells, such as pits and crevices. The other major cause of

degradation in the oral cavity is through mechanical

forces to which restorations are subjected.5 There are

significant synergisms among electrochemical and

mechanical forces.

A release of mercury has been reported to occur with

the use of different types of amalgam alloys.6 In addition

to mercury, other elements may be released from

amalgam restorations.7 Oral tissues such as the mucous

membranes, gingivae, dentin, and dental pulp have been

reported to be pathways of mercury uptake.8-11 Increased

mercury content has been observed in gingival biopsy

specimens taken from areas in close contact with

amalgam.11 Bolewska et al9 reported that in 20 of 21

(95%) patients with mucosal lesions confined to a contact

zone with amalgam only, substantial accumulations of

mercury were visible in both fibroblasts and mac-

rophages. However, few patients with oral lichen planus

(OLP) lesions either partially in contact with amalgam

fillings or completely without contact and few in the

control groups (ie, those with normal mucosa not in

contact with amalgam fillings and those with normal

mucosa in contact with amalgam) exhibited ac-

cumulations of mercury. The term oral lichenoid lesion
(OLL) is commonly used to describe OLP lesions that

develop in contact with dental restorations,12 lesions

associated with medications, those of graft-versus-host

disease, and lesions associated with systemic diseases.13
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The clinical appearances and histopathologic changes

associated with OLLs and OLP are similar, and currently

there is no reliable method to distinguish between

them.13 However, if an OLL is related to a causative

factor, then the removal of this factor may result in the

resolution of the clinical lesion. This contrasts with

patients having OLP, who may require palliative care

and monitoring over many years; the premalignant

nature of OLP is also a major concern.14 In either

situation, the etiology and pathogenesis still remain to be

fully elucidated. Is OLP a multivariate group of diseases

with common features or is it a disease characterized by

its submucosal infiltrate as an immunologic response? In

the case of OLLs caused by dental materials, either the

material or its corrosion product is thought to act locally

to alter the antigenicity of basal keratinocytes that then

become the target for cell-mediated autoimmune dam-

age.15,16 Many lesions on the oral mucosa that have

lichenoid characteristics appear to have arisen from

contact with restorations, particularly dental amal-

gam.12,16-18 The results of clinical studies have shown

that the replacement of dental amalgam restorations with

restorations of other materials has resulted in the

resolution, or at least the improvement, of these

OLLs.9,19-22 However, the diagnosis of OLLs and the

value of the replacement of dental amalgam restorations

with respect to patient management are still matters of

controversy. At present, a diagnosis of OLLs caused by

dental materials depends on the following: (1) their

clinical presentation, (2) confirmatory histologic results

suggestive of OLP/OLL, (3) the results of a patch test to

mercury (whose benefit in the case of an OLL remains

unclear), and (4) an understanding of the anatomic

relationship between the lesions and the amalgam

restoration.12,19,20,23,24 There is thus a considerable need

for further research both to clarify the etiology of OLLs

and OLP and to provide tests to distinguish between

these clinically and histologically similar lesions. This

would then lead to better-defined treatment approaches

and outcomes.

Decisions about the organization and delivery of

health care should be informed by the knowledge base of

the effectiveness of the interventions or policies. A

systematic review is the process of systematically

locating, appraising, and synthesizing evidence from

previous scientific studies to obtain a current, and

hopefully more reliable, overview. It reduces large

quantities of information into manageable portions;

enables one to formulate policy and develop guidelines

for the efficient use of resources; limits bias; and

improves accuracy.25

The aim of this study was to systematically review the

research literature on the association between dental

amalgam restorations and OLLs.
OBJECTIVES
We sought to determine the effectiveness of replacing

amalgam restorations with respect to the healing of

OLLs; to clarify the topographic relationships between

OLLs and amalgam restorations; and to review the use of

patch tests as predictors of the outcome of the

replacement of amalgam with an alternative material in

patients with OLLs.

REVIEW METHODS

Search strategy

Electronic databases are searched. Data from MED-

LINE (1966-2000), EMBASE (1980 to 2000), and the

Cochrane Library (Issue 2, 2000) were reviewed. A

search strategy was devised for MEDLINE (OVID) with

the help of a trained librarian. This strategy was adapted

for use with the other databases. Search terms used

included both MeSH and free-text terms, as follows.

MeSH

� Lichen planus, oral

� Lichen planus (pre-1993)

� Lichenoid lesion, oral

� Lichenoid reaction, oral

� Contact lesions, oral

� Mercury

� Dental amalgam

� Dental restoration, permanent.

Free-text

� Lichen planus

� Lichenoid and (reaction$ or lesion$)*

� Hypersensitivity

� Allerg$

� Amalgam

� Mercury

� Dental restoration$

� Filling$.

*The $ symbol represents truncation symbol.

Review lists are screened. In addition to electronic

searches, reference lists of existing reviews in the area of

lichenoid reactions reported to be caused by dental

amalgam restorations (ie, regarding lichenoid reaction

lesions, LP, hypersensitivity, or allergy to dental

materials [including amalgam]) were screened. Experts

in the field were contacted to help identify other articles.

Because of limits in resources, noneEnglish-language

articles were not included in the review.

Inclusion criteria

Types of participants. Patients with lichenoid

reactions of any clinical forms (reticular, striated,

atrophic, erosive, and ulcerative) who fulfilled the

following criteria were included:
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1. Amalgam restorations suspected as a causal factor.

2. Lichenoid reactions diagnosed clinically with or

without histopathologic confirmation or patch test-

ing.

Types of intervention. The amalgam restoration

was totally or partially replaced. Replacement dental

materials could be ceramic, metal ceramic, gold, com-

posite, glass ionomer, or resin-modified glass ionomer

restorations.

Types of outcome measures. When possible, a

follow-up assessment of 3, 6, and 12 months of treatment

was recorded. The clinical results were graded as one of

the following:

� Complete healing (ie, the absence of all clinical

symptoms and signs)

� Marked healing (ie, reduction in size or severity, or

both, of the lesion)

� No improvement or worse.

Patient satisfaction was also recorded if discussed in the

primary study.

Study design
Ideally, we sought to examine the effectiveness of

replacing amalgam restorations with respect to the

healing of lichenoid reactions; only randomized con-

trolled trials (RCTs) or controlled clinical trials (CCTs)

meeting the aforementioned inclusion criteria for

participant and intervention type and outcome measures

were included in the review. In the absence of any RCTs

or CCTs, cohort studies and case-control studies were

included.

Assessment of relevance
Two reviewers (Y.I., P.B.) independently assessed all

available titles and abstracts of potentially relevant

studies. To confirm eligibility, assess quality, and extract

data using a piloted data-extraction form, these reviewers

also evaluated the full-text articles of selected studies

independently.

Assessment of validity
We acknowledge that the reliability of a study’s

results is dependent on the study design. Thus, all

included studies were assessed by using modified quality

assessment checklists. Two reviewers carried out this

process independently and in duplicate. Discrepancies

were resolved by discussion and consensus and—if

necessary—by referral to a third reviewer (A.J.D. or

A.M.G.).

Issues regarding the quality of the studies on the

replacement of dental amalgam restorations for the
treatment of lichenoid reactions will be discussed later in

this article.

Data extraction
A data extraction form was devised and piloted on

a selection of relevant articles by two reviewers (Y.I. and

P.B.). Discrepancies were again taken to a third party

(A.J.D.). The data extracted were related to study design,

patient characteristics, position and type of OLL, details

of the histologic confirmation, details of patch test

results, number of patients receiving replacement re-

storation(s), the duration of follow-up, and healing.

Data analyses
Details of the data extraction were tabulated, and the

study characteristics were discussed. Because of the

heterogeneity in the studies in terms of study design,

patient characteristics, the use of replacement materials,

and outcome measures, no formal statistical pooling of

data was undertaken.

RESULTS

Studies
A preliminary search of the literature suggested that

there were no RCTs or CCTs in the area of study. The

review therefore included any cohort and case-controlled

studies that met the inclusion criteria for participants

(patients), treatment interventions (replacement of

amalgam restorations with an alternative material), and

measurement of outcomes as previously defined.

Nineteen studies of variable quality were found

that met the inclusion criteria: 14 were cohort stud-

ies12,17,20,22,24,26-34 and 5 were case-controlled.19,21,35-37

The studies included a total of 1158 patients, and the

majority of these studies were carried out in

Scandinavian countries 12/19 (63.2%).

In general, cases were selected from patients who were

referred for investigation of their lesions and the possible

relationship of these to restorations. Sample sizes of the

included studies were variable (Table I). Four studies

included a small number of treated patients—between 4

and 8 patients.12,26,27,32 Other studies included a large

number of patients, such as those of Henriksson et al24

(131 patients) and Bratel et al37 (129 patients). In many

studies, the conclusions were dependent on the authors’

experience more than their results may suggest.

Of the 14 single-cohort studies, it was felt that only 1

study included a nonrepresentative patient population.17

In this study, the authors included only those patients

with the erosive form of OLP. The majority of the

cohorts provided clear inclusion criteria (12/14, 85.7%)

and included patients at a similar point in their disease

progression (11/14, 78.6%). Patients were followed up
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Table I. Location of studies, number of included patients and their age and gender

Study Country Patients investigated (no) Age (y) Male/Female

Finne et al (1982)26 Sweden 29 23-73 12/17

Lind et al (1986)17 Norway 52 51 (24-68) 13/39

James (1987)12 UK 29 55 (32-70) 7/22

Bolewska et al (1990)21 Denmark 25 close contact 49 (29-74) 4/21

24 exceeding contact 52 (32-74) 12/12

Skoglund and Egelrud (1991)27 Sweden 24 49 (35-69) 9/15

Laine et al (1992)28 Finland 91 M: 51 (23-76) 26/65

F: 43 (25-62)

Skoglund (1994)22 Sweden 48 (from 55) 50.4 (31-78) 12/36

Pang and Freeman (1995)29 Australia 19 (from 41)* 52.6 (28-72) 2/17

Smart et al (1995)31 UK 13 44.8 1/12

Henriksson et al (1995)24 Sweden 159 M 52.5, F 53.1 46/113

Koch and Bahmer (1995)30 Germany 11 44.8 4/7

Ostman et al (1996)36 Sweden 30 close contact 52 10/39

19 no contact

Bratel et al (1996)37 Sweden 142 close contact 58 6 10 28/114

19 exceeding contact 54 6 10 5/14

Alanko et al (1996)32 Finland 13 NR 3/10

Ibbotson et al (1996)33 UK 109 OLLs 50 32/77

22 OLLs + 10 skin LP 51 10/22

66 other lesions 40 25/41

Laine et al (1997)19 Finland 12 positive PT 46.7 1/11

11 negative PT 52.3 1/10

Laine et al (1997)20 Finland 118 M: 50.4 16/102

F: 49.6

Koch and Bahmer (1999)35 Germany 19 close contact M: 40; F: 44 5/14

25 no contact M: 52; F: 51 7/18

Laine et al (1999)34 Finland 19 56.9 (36-79) 5/14

OLL, Oral lichenoid lesion; LP, lichenplanus; PT, patch test results.

*19 had positive patch results.
for longer than 3 months in 12 of the studies (85.7%), and

outcomes were assessed by using objective criteria in 10

of the studies (71.4%).

All of the included case-control studies had the disease

state of the cases reliably assessed. Only 1 study showed

some risk of bias in the selection of patients for inclusion

in the study.37 All 5 studies used suitable, comparable

control groups. In all but 1 study,36 the intervention was

assessed in the same way for both cases and control

subjects. However, the response rates differed between

groups in 2 studies.21,35 None of the studies appeared to

have overmatched the cases and control subjects (ie,

matching the patients and controls on factors related to

exposure).

Patients
A total of 1158 patients whose oral lesions were

suspected as related to their amalgam restorations were

investigated. The age of patients ranged between 23 and

79 years. The mean age ranged from a minimum of 40

years35 to a maximum of 58 years.37 The gender of

patients ranged between 9%19 and 41%26 for male

subjects and between 91%26 and 59%19 for female

subjects (Table I). A total of 293 of 1158 patients (25%)
were male and 865 of 1158 (75%) were female. In all 636

of the 1158 patients had their amalgam restorations

replaced with alternative materials.

Lesions
Oral mucosal lesions may manifest in variable forms

with striae and plaques and in erythematous, erosive,

atrophic, or ulcerative forms. Subjective discomfort or

soreness from the oral mucosa is usually associated with

the atrophic or the erosive form. The type of lesion was

not recorded in some studies.19,20,24,28,32-34,37 However,

available data revealed that the erosive form of OLLs

was reported more frequently (9 studies) than reticular or

striae forms,12,17,22,36 with only 2 studies reporting

ulcerative cases22,36 (Table II). Skoglund and Egelrud27

classified lesions on a scale from 1 to 5 depending on the

histologic findings. The position of the lesions was not

clearly recorded in many studies.12,19-22,26,28,30-34,36,37

However, the majority of OLLs were found on the buccal

mucosa and on the lateral border of the tongue.20,24,34

Some lesions were found on the gingiva;20,24 a few

lesions were on the lips, palate, and the floor of the

mouth20,29,34 (Table II).
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Table II. Characteristics of oral lichenoid lesions

Position of lesions Type of lesions

Topographic relationships
between lesions and

amalgam restorations

Study
Buccal
mucosa Tongue Others

Reticular/
plaque

Erosive/
atrophic Ulcerative

Close
contact

Exceeding
contact

No
contact

Finne et al (1982)26 NR 15/29 14/29 0/29 29 cases of

lesions

adjacent

to amalgam

restorations

Lind et al (1986)17 45 NS NS 0/52 52/52 0/52 All 52 close

or exceeding

contact

James (1987)12 NS 3/29 26/29 0/29 All 29 close

or exceeding

contact

Bolewska

et al (1990)21

NR NC Group 1:

25/25

24/24

Skoglund and

Egelrud (1991)27

24 6 Graded

(1-5)

NR

Laine et al (1992)28 NR NR 18 NC NC

Skoglund (1994)22 NR 6/48 34/48 8/48 33/48 14/48 1/48

Pang and

Freeman (1995)29

19 12 Palate, 3 14 7 19 (from

41)/19

Smart et al (1995)31 NR 0/13 13/13 0/13 13/13

Henriksson

et al (1995)24

257

lesions

in 155

pts

98

lesions

in 52 pts

Gingiva, 23 NR 108/159 23/159 28/159

Koch and

Balmer (1995)30

NR 7/11 4/11 0/11 10/11 1/11

Ostman et al (1996)36 NR 8/49 35/49 6/49 Group 1:

30/30

19/19 or

no contact

Bratel et al (1996)37 NR NR Group 1:

142/142

19/19

Alanko et al (1996)32 NR NR NR

Ibbotson

et al (1996)33

NR NR NR

Laine et al (1997)19 NR NR Group 1:

6/10

4/10

Group 2:

5/8

3/8

Laine et al (1997)20 116 94 Gingiva, 42;

palate, 5; lips,

7; floor of

mouth, 1

NR 74/118 44/118

Koch and Bahmer (1999)35 NR Group 1:

11/19

8/19 Group 1:

19/19

Group 2:

18/25

7/25 25/25

Laine et al (1999)34 19 12 Lip, 1 NR 11/19

NR, Not recorded; NS, not specific; NC, not clear; pts, patients.
In general, the majority of lesions were in close

contact or in partial contact with amalgam restorations.

The clinical diagnosis of OLLs was dependent in part on

the contact of lichenoid lesions (LLs) with amalgam.

Nineteen studies—for example, that of Henriksson et

al24—used these topographic relationships as the main
indicator, whereas other studies did not report these

relationships clearly12,17,26-28,32,33,36 (Table II).

Patch test
Different mercury compounds were used to investi-

gate the possible role of sensitivity to mercury in the
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Table III. Positive patch testing results for mercury compounds

One mercury

compound

Mercury

chloride

Metallic

mercury

Ammoniated

mercury

Mercury
ammonium

chloride

Phenyl
mercuric

nitrate
Phenyl

mercuric

acetate

Thiomersal

Study 0.1% 0.5% 1.0% 5.0% 0.1% 1.0% 2.0% 5.0% 1.0% 0.05% 0.1%

Finne

et al (1982)26

18/29 18/29

Lind

et al (1986)17

18/52

James (1987)12 10/29 9/29 10/29 1/29 1/29

Bolewska

et al (1990)21

11/21 11/21

1/20 1/20

Skoglund and

Egelrud (1991)27

8/24 8/24

Laine

et al (1992)28

18/33 12/33 6/33 5/33

Skoglund

(1994)22

19/48 19/48

Pang and

Freeman (1995)29

19/41 6/8 19/41 15/41 1/6 0/41

Smart

et al (1995)21

13/13 13/13

Henriksson

et al (1995)24

3/17

Koch and

Bahmer (1995)30

10/11 6/11 8/11

Ostman

et al (1996)36

15/30

2/19

Bratel et al

(1996)37

Alanko et al

(1996)32

7/13

Ibbotson et al

(1996)33

21/109 21/10

0/22 9

2/66 0/22

2/66

Laine et al

(1997)19

12/12 10/12 10/12 7/12 7/12

0/11 0/11 0/11 0/11 0/11

Laine et al

(1997)20

80/118 67/118 50/118 36/118 35/118 34/118

Koch and Bahmer

(1999)35

15/19 11/19 11/19

3/25

Laine et al (1999)34 10/19 9/19 3/19 5/19 8/19
etiology of OLLs (Table III). The applied mercury

compound(s), their concentrations, and reading times

varied among studies and sometimes in the same study.29

In general, patches were applied to the back or the

forearm of the patients for 24 to 48 hours, and the results

were read after 24 hours; however, further readings of

results were made after a few days (2-17 days) in three

studies.26,29,30 Positive patch test results for at least 1

mercury compound were recorded in 91% of the subjects

tested (10/11)30; however, the delayed reading increased
the rate of positive reactions in this study. The second-

highest positive patch test rate was 68% (80/118).20 The

lowest rate of positive patch testing was 16% (21/131).33

In the study by Henriksson et al,24 only 17/159 patients

were patch-tested, 3 of whom had positive reactions.

Only patients with positive patch test results were

evaluated by Smart et al.31 Of 614 patients who had their

amalgam restorations replaced, 348 (57%) were patch-

tested (Tables III and IV). Of those, 239 (69%) had

positive patch test results for at least 1 mercury
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Table IV. Positive patch testing results for amalgam containing alloy

Study

Silver

nitrate 1%

Copper

sulphate 2%

Cupric

nitrate 5%

Zinc

sulphate 5%

Zinc

chloride 1%

Zinc

2.5% Tin

Amalgam
powder

(5%, 10%,

or 20%)

Amalgam

disk

Finne et al (1982)26

Lind et al (1986)17 3/52

James (1987)12 8/29 1/29

Bolewska et al (1990)21

Skoglund and Egelrud (1991)27 0/24 0/24

Laine et al (1992)28 1/33 0/33 0/33 6/33

Skoglund (1994)22

Pang and Freeman (1995)29 1/2

Smart et al (1995)31

Henriksson et al (1995)24

Koch and Bahmer (1995)30 0/11 0/11 1/11 7/11

Ostman et al (1996)36

Bratel et al (1996)37

Alanko et al (1996)32

Ibbotson et al (1996)33

Laine et al (1997)19 1/12 3/12

1/11 0/11

Laine et al (1997)20 5/118

Koch and Bahmer (1999)35 0/19 0/19 1/19

Laine et al (1999)34 1/19
compound. The rates of positive reactions to different

mercury compounds varied among studies. However,

mercury chloride (0.1%) was accompanied by the

highest rate of positive reactions. The rates of positive

reactions to 0.1% mercury chloride ranged between 43%

(10/23)19 and 75% (6/8)29; to 0.5% mercury chloride,

between 29% (12/41)21 and 47% (9/19)34; and to 1%

mercury ammonium chloride, between 30% (7/23)19 and

73% (8/11).30 The lowest recorded number of cases of

a positive reaction was to thiomersol, ranging from 0%

(0/41)29 to 42% (8/19).34 In a control series, 303 patients

free of OLL were also patch-tested, 4.6% of them reacted

positively to mercury.29 A few patients showed a positive

reaction to other elements in dental amalgam (Table IV),

particularly to amalgam powder; rates ranged between

4% (5/118)20 and 64% (7/11).30 Lichenoid changes were

recorded in the biopsy specimens from test sites in some

patients with a positive patch test result.30 However, the

lymphocyte proliferation test applied to confirm the

patch test results in the diagnosis of allergy has been

reported to be invalid.19

Treatment
Different criteria were used to select patients who

needed their amalgam restorations replaced. Patient

populations ranged from 4 patients26 to 131 patients.24 A

total of 636 of 1158 (55%) patients had their amalgam

restorations replaced by alternative materials (Table V).

In general, the replacement of amalgam restorations in

patients with OLLs implied a dependence on the clinical
diagnosis (ie, the lesions’ manifestations and their

location in relation to the amalgam restorations). The

replacement of amalgam restorations was carried out

for some patients even where there was no contact

with amalgam. Positive patch testing was required in 8

studies before such replacements were undertaken.16,26-32

In 9 studies, patients with positive or negative patch

test results had their amalgam restorations re

placed.17,19-22,33-36 In 2 remaining studies (Table V),

patch tests were not used or were used just for a few

patients24,37; the topographic relationships among the

amalgams and lesions were used as the main parameter.

Histologic investigations were carried out in most

studies, mainly to exclude other lesions. The replacement

of amalgam restorations was either for those in contact

with lesions or for all amalgam restorations (Table VII).

The replacement materials were not reported in 5 of the

studies.12,20,28,33,35 The remaining studies using a variety

of materials including gold, resin composite, porcelain,

glass ionomer, and acrylic (Table V).

Outcomes
The follow-up period ranged from 2 to 114 months

(Table VI). The follow-up period was 3 months or more

in 16 studies; 2 studies included cases with follow-up

periods of less than 3 months.31,34 In the study by

Henriksson et al,24 the follow-up period was not clear.

The clinical results in most studies were graded as

follows: complete healing (ie, the absence of all clinical

symptoms and signs), marked healing (ie, changes in the
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Table V. Healing in patients who received replacements for their amalgam restorations

Healing

Complete Marked No improvement

Study

Positive
patch

result

Negative
patch

result Total (%)

Positive
patch

result

Negative
patch

result Total (%)

Positive
patch

result

Negative
patch

result Total (%)

Patient

satisfaction

Finne et al (1982)26

No. = 4

3 0 3 (75%) 1 0 1 (25%) 0 0 0 NR

Lind et al (1986)17

No. = 18

16 10 16 (88.9%) 1 0 1 (5.6%) 0 1 1 (5.6%) NR

James (1987)12

No. = 6

5 0 5 (83.3%) 1 0 1 (16.7%) 0 0 0 Yes

Skoglund and Egelrud

(1991)27 No = 8

3 0 3 (38%) 4 0 4 (50%) 1 0 1 (12%) NR

Laine et al (1992)28

No. 15

7 0 7 (47%) 6 0 6 (40%) 2 0 2 (13%) NR

Skoglund (1994)22

No. 48

9 13 22 (46%) 9 12 21 (44%) 1 4 5 (10%) Yes

Pang and Freeman

(1995)29* No. = 15

13 0 13 (86%) 1 0 1 (7%) 1 0 1 (7%) Yes

Smart et al (1995)31

No. = 13

11 0 11 (84%) 1 0 1 (8%) 1 0 1 (8%) Yes

Henriksson et al

(1995)24 No. = 131

NR 84 (64%) NR 27 (21%) NR 20 (15%) NR

Koch and Bahmer

(1995)30 No. = 10

7 0 7 (70%) 3 0 3 (30%) 0 0 0 NR

Ostman et al (1996) 36y 14 13 27 (93%) 0 1 1 2 (7%) NR

Group 1 = 29 0 6 6 (32%) 0 2 11 13 (68%)

Group 2 = 19

Bratel et al (1996)37 NR NR 50 (45%) NR NR 55 (50%) NR NR 5 (5%) NR

Group 1 = 110 NR NR 2 (10%) NR NR 10 (53%) NR NR 7 (37%)

Group 2 = 19

Alanko et al (1996)32

No. = 7

7 0 7 (100%) 0 0 0 0 0 0 NR

Ibbotson et al

(1996)33z No. = 22

16 3 19 (86%) 1 2 3 (14%) 0 0 0 NR

Laine et al (1997)19 5 0 5 (50%) 1 0 1 (10%) 4 0 4 (40%) NR

Group 1 = 10 0 2 2 (25%) 0 4 4 (50%) 0 2 2 (25%)

Group 2 = 8

Laine et al (1997)20

No. = 77

28 3 31 (40%) 27 9 36 (47%) 7 3 10 (13%) NR

Koch and Bahmer

(1999)35

9 0 9 (50%) 4 0 4 (22%) 2 3 5 (23%) NR

Group 1 = 18 2 (33%) 0 4 (67%)

Group 2 = 6

Laine et al (1999)34

No. = 19

7 0 7 (37%) 2 2 4 (21%) 1 7 8 (42%) NR

The study of Bolewska et al (1990)21 was excluded from this table because the number of patients was not clear before and after the treatment.

NR, No record.

*One patient lost during follow-up.
yOne patient died.
zThese authors mixed the groups of patients with complete and marked healing.
size and/or in the severity of the clinical form of the

lesion), and no improvement or worse. However,

Ibbotson et al33 mixed together the number of patients

with complete and marked healing. The percentage of

patients achieving complete healing ranged from 37.5%

(3/8)27 to 100% (7/7)32 (Table V). Four studies showed
that all patients had lesions that healed or im-

proved.12,26,30,32 High rates of no-improvement were

recorded in other studies e.g. 42 % (8/19)34 and 33% (6/

18).19 Taking together the available data, 85% of patients

(518/612) had their lesions heal or improve after the

replacement of their dental amalgam restorations.
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Table VI. Number of patients who had their amalgam restorations replaced, the alternative materials and the follow

up period

Study

No. of patients

with amalgams

replaced Alternative materials used Follow-up (mo)

Finne et al (1982)26 4 Gold, composite, or glass ionomer 12

Lind et al (1986)17 18 Gold, composite, or porcelain 4-36

James (1987)12 6 NR 3-24

Bolewska et al (1990)21 22 Group 1: gold fused to porcelain 4,

composite 17 both 1

6

Group 2: composite 9

Skoglund and Egelrud (1991)27 8 NR 12-24

Laine et al (1992)28 15 Gold, 3; composite, 6; glass ionomer, 3;

gold and composite, 3

38 (20-72)

Skoglund (1994)22 48 Gold, composite, porcelain, or

glass ionomer

3-36

Pang and Freeman (1995)29 16 Gold, composite, porcelain, or

glass ionomer

41 (2-114)

Smart et al (1995)31 13 Composite NS

Henriksson et al (1995)24 131 Gold, composite, porcelain, or

glass ionomer

36

Koch and Bahmer (1995)30 10 Gold, 6; composite, 4 5-41

Ostman et al (1996)36 Group 1: 30

Group 2: 19

Gold, 16; full porcelain, 12; composite, 5;

porcelain fused to metal, 15; and acrylic, 17

45-72

Bratel et al (1996)37 Group 1: 110

Group 2: 19

Gold, 29%; porcelain fused to metal, 51%;

composite, 10%; and other restorative materials, 10%

6-12

Alanko et al (1996)32 7 NR NS

Ibbotson et al (1996)33 22 Composite 12-24

Laine et al (1997)19 Group 1: 10 NR 12

Group 2: 8

Laine et al (1997)20 77 NR 6-12

Koch and Bahmer (1999)35 Gp1 18 Gold, composite, or porcelain 6-33

Gp2 6

Laine et al (1999)34 19 NR 2-6

Total 636

NS, not specific; NR, not record.
After the replacement of the amalgam fillings, the

lesions healed or improved markedly and the symptoms

resolved dramatically from 1 week to 3 weeks, with

spontaneous remission also being recorded.17 OLLs on

the trunk and/or genital area were reported in 3 patients.

The replacement of dental amalgam restorations resulted

in complete resolution in 1 patient.28 Two patients

experienced recurrence.31 One patient developed a squa-

mous cell carcinoma at the lateral border of the tongue

adjacent to—but not in the same area as—the previous

lesion.36

All lesions on the lateral surface of the tongue healed

when all amalgam fillings were removed, whereas

gingival lichenoid reactions did not respond to the

removal of amalgam fillings.24 No statistically signifi-

cant difference in the healing of the lesions in the buccal

mucosa between partial or total removal of amalgam

could be found.24,36 Bratel et al37 used randomly selected

subgroups, finding that metal-ceramic crowns did not

facilitate the healing of OLL to the same extent as did
gold crowns. Similar results were reported by Ostman

et al36 and Skoglund.22 The replacement of 22 amalgams

with non g-2 amalgam yielded no response.21

Studies showed variable rates of healing of OLLs

irrespective of the patch test results. Similar rates of

healing were found for patients with positive or negative

patch test results in some studies,17,19,36 whereas others

revealed significant differences among them.34 How-

ever, when the available data (Table V) are taken to-

gether, 214/239 (90%) with positive patch tests and 74/

109 (68%) with negative results had complete/marked

healing of the OLLs.

Five studies presented details about the response of

lesions with regard to their topographic relationships

with amalgam restorations (Table VIII).19,22,24,35,37

Their results showed a significant difference in healing

related to the topographic relationship of the amalgam

and the OLL. The greatest improvements were noted

when there was close contact between the OLL and the

restoration and the least when there was no contact.
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Table VII. Healing of OLLs after total or partial replacement of amalgam restorations

Complete healing Marked healing No improvement

Study

Complete

replacement

Partial

replacement

Complete

replacement

Partial

replacement

Complete

replacement

Partial

replacement

Finne et al (1982)26 3/4 1/4

James (1987)12 5/6 1/6

Laine et al (1992)28 7/10 0/5 1/10 5/5 2/10 0/5

Skoglund and Egelrud (1991)27 15/31 7/17 13/31 8/17 3/31 2/17

Pang and Freeman (1995)29 13/15 1/15 1/15

Henriksson et al (1995)24 49/69 35/62 13/69 14/62 7/69 13/62

Laine et al (1999)34 6/11 1/18 2/11 2/8 3/11 5/8

Total 98/146 (67%) 43/92 (47%) 32/146 (22%) 29/92 (32%) 16/146 (11%) 20/92 (22%)
Complete healing was found when lesions were in close

contact with amalgam in 45% to 77% of patients.24,37

Taken together, the results of these 5 studies showed

that when lesions were in close contact with amalgam

restorations, 93% (246/266) of lesions healed or

improved after the replacement of the amalgam re-

storations. However, when the lesions exceeded the area

of contact with the amalgam restorations, 70% (42/60)

of patients showed improvement compared with 46%

(11/24) when there was no contact.

DISCUSSION
This study aimed to systematically review the

literature from 1966 to 2000 related to the healing of

OLLs after the replacement of amalgam restorations.

Nineteen studies of variable quality were found that met

the inclusion criteria; 14 were cohort and 5 case-

controlled studies. Studies covered the treatment of

1158 patients, and the majority of these studies were

performed in Scandinavian countries. The term oral
lichenoid lesions (OLLs) was used in this review to

describe lesions of the oral mucosa accompanied by the

presence of amalgam restorations. Different terms were

used in the literature; LLs have sometimes been

considered part of OLP12,17,26,32 or described as contact
allergies,21 OLLs,19,20,27,29,30,34,35 contact lesions,22,37

or oral lichenoid reactions.24,36

Oral mucosal lesions may manifest in variable forms

(with striae and plaques) as erythematous, erosive,

atrophic, or ulcerative lesions. The buccal mucosa and

lateral border of the tongue are most often affected, but in

some cases, the gingivae, lips, and the floor of the mouth

are affected. Lesions may be in close or partial contact

with amalgam restorations or even without contact with

amalgam. Subjective discomfort or soreness from the

oral mucosa was usually associated with the atrophic or

erosive forms. Patient symptoms ranged from mild to

severe symptoms, with the majority being graded as

moderate.24 However, it is difficult to link an allergic

response with some local oral complaints such as

a metallic taste or dryness.38-40 The prevalence of
OLLs among women is approximately 3 times that of

men, with the highest rates in those 50 years of age and

older. The clinical manifestations of OLLs are similar to

those of OLP. Henriksson et al24 suggested that the

classical picture of OLP—that of widespread reticular

bilateral lesions with pronounced striae affecting the

entire buccal mucosa and sometimes the lateral surfaces

of the tongue—is not related to amalgam restorations.

The LLs induced by dental materials may represent

the oral manifestation of a chronic irritation in some

patients, be the clinical result of a delayed hypersensi-

tivity reaction in others24 or represent a local immuno-

logic effect.15,16 Regardless of the cause of the lichenoid

reaction, a long period of exposure seems to be required

before the LL manifests itself on the oral mucosa.24

Hypersensitivity reactions of the oral mucosa are less

common than those on the skin. There may be other

contributing factors in eliciting clinical reactions, such as

impaired mucosal integrity.41 The barrier function of the

contacting oral tissues is important and may be impaired

by trauma, endocrine status, salivary flow, and probably

saliva composition. Age, genetic background, race, sex,

site, and history of dermatitis may all be important

factors.42

Regardless of the etiology of the lichenoid contact

lesion, replacing amalgam restorations has been sug-

gested to resolve these lesions. However, a variety of

criteria have been used to select patients who need their

amalgam restorations replaced, including the following:

clinical diagnosis, form of the lesions, topographic re-

lationships among the lesions and amalgam restoration,

and the results of patch testing. Substitute materials have

included gold, composite, porcelain, glass ionomer, and

acrylic. Partial removal of amalgam restorations in-

cluding only the amalgam fillings in contact with the LL

is sufficient to obtain adequate healing.24,36 However,

total removal has been suggested as a therapy for patients

with long-standing atrophic or erosive lesions without

contact with amalgam.24 For 90% of the patients

reviewed in this study, the lesions improved markedly

or healed completely and their symptoms resolved after
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Table VIII. Healing of OLLs regarding their topographical relationships with amalgam restorations

Complete healing Marked improvement No improvement

Study

Close

contact

Exceeding

contact

No

contact

Close

contact

Exceeding

contact

No

contact

Close

contact

Exceeding

contact

No

contact

Henriksson

et al (1995)24

73/94 (78%) 7/20 (35%) 4/17 (24%) 14/94 (15%) 9/20 (45%) 4/17 (24%) 7/94 (7%) 4/20 (20%) 9/17 (52%)

Skoglund and

Egelrud (1991)21

15/33 (45%) 6/14 (43%) 1/1 (100%) 16/33 (49%) 6/14 (43%) 0/1 2/33 (6%) 2/14 (14%) 0/1

Bratel et al

(1996)37

50/110 (45%) 2/19 (11%) e 55/110 (50%) 10/19 (53%) e 5/110 (5%) 7/19 (37%) e

Laine et al

(1997)19

7/11 (64%) 0/7 e 3/11 (27%) 2/7 (2%) e 1/11 (9%) 5/7 (71%) e

Koch and Bahmer

(1999)35

9/18 (50%) e 2/6 (33%) 4/18 (22%) e 0/6 5/18 (23) e 4/6 (67%)

Total 154/266 (58%) 15/60 (25%) 7/24 (29%) 92/266 (35%) 27/60 (45%) 4/24 (17%) 20/266 (7%) 18/60 (30%) 13/24 (54%)
replacing their amalgam restorations. This improvement

was found after a short time (from 1 week to 3 months) of

replacing their amalgam restorations. The percentage of

patients for whom complete healing was achieved

ranged from 37.5 %27 to 100%.32 Spontaneous remission

also occurred.17

A significant difference in healing was found related

to the topographic relationship of the amalgam and the

OLL.19,22,24,35,37 The greatest improvements were noted

when there was close contact between the OLLs and the

restoration and the least improvement when there was no

contact. In the present review, complete healing was

found when lesions were in close contact with amalgam

from 45% to 77% of the time.24,37 Even when lesions

were not in contact with amalgam, patients experienced

improvement. Nevertheless, parafunctional habits may

cause close contact between lesions and amalgam fillings

and occasionally lead to errors in classification.24

Patch testing is now widely used to detect sensitivity

to specific substances in patients with suspected contact

allergy. Patch tests results may vary substantially, de-

pending on the compounds, the concentration of mate-

rial, the vehicles that were used for testing, and on the

criteria for the evaluation of a patch test. Sensitization is

not necessarily followed by symptoms of allergy, and

a positive patch test does not indicate that the substance

is a sole or contributing cause of allergy.43 Patch testing

to mercury compounds is notoriously problematic, with

questions raised of irrelevant and irritant reactions.44 For

example, mercury chloride has been suggested to be

highly irritant.45 Burrows46 discovered that allergy to 1

mercury compound does not imply allergy to all mercury

compounds or the metal itself. Several studies have

mentioned the possibilities for the occurrence of false-

positive and false-negative reactions.47-48 A positive

patch test reaction may have relevance to the present or

past or may be unexplained.49 Cases of sensitization to

metallic mercury have been described after the use of
thermometers,50 after experimental exposure,51 and in

dentists.52 White and Brandt53 showed that positive

patch test results for mercuric chloride increased in

dental students—that is, from 2% in freshmen to 10.8%

in seniors. Mercury hypersensitivity has been found in

3.2% of the general population, 3.4% in individuals with

amalgam fillings, in 1.6% without amalgam fillings, and

in 62% of patients with OLL tested with metallic mer-

cury only.26 A rising incidence of allergy to ammoniated

mercury has been reported, with 2.5% positive reactions

in 2634 patch tests (in 1962 and 1963) increasing to 4.9%

of 1273 patients patch-tested in 1967.54 Contact with

metallic mercury can result in sensitization. However,

Nebenfuhrer et al55 found that in 148 positive patch test

results for mercuric compounds, a clinical relevance

could be found in only 15% of them.

There is only partial correspondence between a posi-

tive patch test result and healing of OLLs after the

replacement of amalgam; 90% of patients improved after

removing amalgam restorations when the results of the

patch test were positive and 68% improved when it was

negative. Despite the higher rate of healing in patients

with positive patch test results, a significant percentage

of patients with negative patch test results also improved

as well, which supports the view that a patch test has

limitations as an indicator for replacing amalgam

restorations.

Epimucosal tests have been described with the

purpose of transferring the conditions of the epicu-

taneous test to the oral mucosa. The epimucosal test uses

a maxillary appliance that carries the test substances in

wells on the mucosal side.56-58 Yontchev40 suggested

that there is no need to perform an epimucosal test to

detect contact allergy in the oral mucosa, because the

epicutaneous test gives the appropriate information.

Holmstrup59 concluded that skin testing is preferable

because of its higher sensitivity and specificity and the

fact that the procedure is simpler. A negative skin test
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result is a more valuable result than a negative mucosal

test result. The lymphocyte proliferation assay (LyPro)

has been applied to confirm the diagnosis of allergic

reactions to metals.19,60 Laine et al19 indicated that this

assay seems not to be a specific test for identifying the

patients who would benefit from amalgam replacement.

In contrast, Stejskal et al60 found it a useful tool to study

metal allergy. However, they used a modified LyPro test

called the memory lymphocyte immunostimulation

assay.

A further study on amalgam-contact hypersensitivity

lesions and LP published in 2003 essentially supports the

findings of this review but differs in placing value on

patch testing.16 In contrast, a clinical study reported by

some of the authors in 2002, on the effect of amalgam

replacement on adjacent LLs, fully supports the findings

of this review.61

CONCLUSIONS
� There are a lack of CCTs and RCTs with respect to

OLL and only a limited number of trials from outside

the Scandinavian countries.

� There is a need to standardize protocols when

assessing adverse reactions to dental amalgam.

Amalgam components other than mercury (eg, tin,

silver, zinc) and frictional elements should be

considered in the etiology of OLLs related to

amalgam restorations.

� OLL may be elicited by amalgam restorations with

a mercury compound possibly being a major etio-

logic factor.

� The replacement of amalgam restorations can result

in the resolution or improvement of OLL in most

instances. The topographic relationship between the

OLL and the amalgam restoration is a useful

prognostic marker but is not a conclusive indicator

of outcome.

� Evidence from observational studies suggests that

patch testing seems to be of limited value as an

indicator for replacing amalgam restorations in OLL

and predicting outcome.
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