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Abstract

BACKGROUND AND AIM: We sought to carry out a systematic review and meta-analysis of the diagnostic value of
epicutaneous patch testing in patients with oral lichenoid lesions (OLLsS).

METHODS: Bibliographic searches were conducted in electronic databases such as PubMed, the Cochrane library, EBSCO,
Scopus, Web of knowledge and Google scholar from January 1990 to December 2011. Search terms related to some or all
of the population, intervention, comparison and outcome components (PICO components) were entered into literature
databases. Studies were reviewed with respect to inclusion criteria, and data of patient with oral lichenoid reactions, who
underwent patch tests, the results of the tests and the healing processes after replacement therapy were reviewed. Data were
analyzed by calculating odds ratios (OR) and confidence intervals (CIs) using Stata software program.

RESULTS: 24 studies compared the diagnostic value of patch testing in patients with OLL; 9 studies were included in the
meta-analysis. A total of 806 men and women with an age range of 23-84 were evaluated. 16 to 68% of patients had
positive patch test results. A total of 443 patients had their restorations replaced, and complete healing ranged from 20 to
93% use expanded form of OLLs at the first time. OR index was 7.8 and 95% CI (3.39-18.38) showed that the chance of
recovery of lichenoid lesions in positive patch test patients was 3.4-18.4 times greater than negative patch test patients.

CONCLUSION: Patch test has good diagnostic value in replacing restorative dental materials in patients with OLLs.
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ral lichenoid lesions (OLLs) are a
Ogroup of lesions clinically and
histologically resembling oral lichen

planus, but with different and
identifiable etiologies, including chronic graft
versus host disease, a range of drugs,
systemic lupus erythematous, chronic
ulcerative stomatitis and some dental
materials.12 Amalgam is the most common
dental restorative material to elicit a
lichenoid lesion that tends to be persistent
and only affects the mucosa adjacent to the

amalgam.2? The major cause of degradation
in the oral cavity is through mechanical
forces to which restorations are subjected.
The toxic and allergenic potential of
mercury and other elements of dental
amalgam have received a tremendous
amount of attention in recent years. Bolewska
et al. reported that in 20 out of 21 (95%)
patients with mucosal lesions confined to a
contact zone with amalgam substantial
accumulations of mercury were visible in
both fibroblasts and macrophages. The
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reaction  most likely  represents a
hypersensitivity ~ reaction to mercury.’
Clinical studies have shown that replacing
dental amalgam restorations with
restorations of other materials results in the
resolution of OLLs.5>7 The diagnosis of OLLs
and the value of the replacements of dental
amalgam restorations with respect to patient
management are still controversial. Skin
patch tests are frequently used to aid in the
diagnosis of contact allergies.8® Studies have
shown variable rates of healing of OLLs for
patients with positive or negative patch test
results61011 and controversies still exist on the
diagnostic value of the patch test. The aim of
this study was to systemically review the
literature on the diagnostic value of a patch
test for lichenoid lesions and to determine,
after meta-analysis, whether this test is
helpful or not.

Methods
The review question was defined by the PICO
components: population, intervention,

comparison and outcomes.’2 Search terms
used included MESH (Medical subject

headings), AND and OR terms, as follows:
Oral lichenoid reaction, oral lichenoid
eruption, OLLs, lichen planus, dental
amalgam, mercury, contact lesions, patch test,
skin test, hypersensitivity, lichen planus AND
Oral, Dental restoration AND permanent.
Data of electronic databases including the
Cochrane library, Scopus, PubMed, EBSCO,
Web of knowledge and Google scholar were
searched from January 1990 to December 2011.
To identify additional studies, reference lists
of previously identified published paper were
searched. The title and abstract of each article
resulting from the literature search were
independently reviewed by two investigators,
and when the article was considered relevant,
the full paper was ordered. Disagreement
about eligibility was settled by review of a
third reviewer. Inclusion and exclusion criteria
for the studies eligible for meta-analysis were
as follows:

2

1. Analytical study design and
observational study with a comparison or
control group.

2. Diagnosis of OLL based on clinical
features and epicutaneous path test result.

3. Duplicate studies (studies originating
from the same subjects by the same
investigators but published in different
journals) were excluded.

4. Articles providing insufficient
information to calculate the odds ratio (OR)
were excluded.

According to strengthening the reporting
of observational studies in epidemiology
checklist and  using  scale-developed
numerical methods the selected articles were
then appraised. Irrelevant articles based on
title, abstract and body texts were excluded.
At the end of these steps, there were 24
relevant articles (Figure 1). Their data
regarding the location of the studies, patients’
characteristics, details of patch test results,
number of patients receiving replacement of
amalgam restorations, and duration of
follow-up and healing were extracted and
saved separately for each articles in a file in

the Excel software (Microsoft Office 2007).
For each study, an OR and 95% confidence

interval (CI) was calculated for patients with
positive or negative patch test results, who
replaced their dental fillings. OR higher than
1 was considered a risk factor and studies
with 95% CI including number 1 were not
statistically significant. Heterogeneity was
measured by calculating 12, a statistic for
quantifying inconsistency among studies. I2
index has a range of 0-100%. Values above
50% show significant heterogeneity among
studies.13

Sub-group analysis was undertaken for
the geographical area, patients with OLL
and age. Statistical analysis was conducted
using Stata software program (version 11,
Stata Corp LP, College Station, Texas, USA).
Based on the PICO components the search
question is the diagnostic value of patch test
result in patients with OLL.
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Results articles based on title, abstract and study
In the literature survey, 2082 records were designs were deleted. Altogether 24 articles
found from 1990-2011. A total of 1375 were selected for systematic review, and
duplicate records were found and deleted meta-analysis was performed only on 9
automatically and confirmed manually. Of studies®1421 that met the inclusion criteria
the remaining 707 articles, 683 irrelevant (Figure 1).

2082 articles identified through database
searching

( 1375 duplicate articles

L removed

<
<«
A

A

[ 707 articles screened

\ 4

659 articles failed to meet the
inclusion criteria
Removed based on Rem:t\:ed_b:észd on
abstract = 135 e =
\A/

The remaining 48 articles
analyzed for evaluation validity

J

A 4

24 articles that were not valid
excluded

A 4

The remaining 24 articles systematically review
to evaluate for meta-analysis according to OR

A 4

9 articles which the lichenoid lesions were
patch tested were suitable for meta-analysis

Figure 1. Flow diagram of study
OR: Odss ratio
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The studies included a total of 806
patients. Two studies were carried out in
Manchester,2021 two in Finland,”18 three in
Swedent1415 and one in the United
Kingdom!® and one in Australia.’ The mean
age ranged from 23 to 84. In all the studies
the number of females was more than males.
In general, the majority of lesions were in
close contact or in partial contact with
amalgam restorations (Table 1).

The clinical diagnosis of OLLs was
dependent, in part, on the contact of
lichenoid lesions with amalgam. Some
studies used topographic relationships as the
main indicator,1720 whereas other studies did
not report such a relationship clearly.1415
Positive results in the patch test were
obtained in 17-68% of patients for at least one
component of mercury. However, the
delayed reading increased the rate of positive
reactions. The minimum time was 24 h22
and the maximum time was 17 days.22 A
total of 443 out of 806 patients replaced their
fillings as a treatment measure. The
monitoring period ranged from 1 week?! to
nine and a half years.??

The complete recovery range was between
20 and 93%. Improvement occurred within a
short time (from 1 week to 3 months) after
amalgam filling replacement. In most of the
studies, the greatest improvements were
found in lesions in direct contact with
amalgams.61517 The result of x2 heterogeneity
test in this study was 10.90. I2 index showed
that 26% of the difference between the study
results might be attributed to differences and
heterogeneity of studies that were included in
the meta-analysis. According to DerSimonian
and Laird method the variance of T? (Tau)
index was 0.47, which confirmed the results of
x2 and 12, indicating that the studies are not
heterogeneous (x2 = 10.90, I2 = 26%).13 The OR
of positive patch test results in patients with
OLL, who replaced their fillings, varied
between 2.88 (95% CI: 0.30-27, 97) and 84 (95%
CIL: 6.51-1083.65). The summary estimate OR
for all the studies was 7.81 (95% CI: 3.32-18.39)

(Figure 2), showing a statistically significant
difference, indicating that the chance of
recovery of lichenoid lesions in positive patch
test patients replacing dental fillings was at
least 3.4 times and at most 18.38 time greater
than the negative patch test patients replacing
their fillings.

In 9 studies,®14+2! all the patients included
had oral lesions (with or without cutaneous
lesions). The summary estimate OR was
significant in studies by Ibbotson et al.,’¢ Laine
et al.® and Wong and Freeman'® in Australia
and Thornhill et al. 20 in Manchester, and was
not significant in studies by Skoglund,*
Henriksson et al® and Ostman et al®s in
Sweden (Figure 2). The pooled data of all 9
studies showed that the frequency of OLL was
significantly higher in patients with a mean
age of 50 years and older (P < 0.05).

Discussion

In this systematic review and meta-analysis,
we firmly confirm the significant chance of
recovery of OLL after amalgam replacement
in positive patch test patients. Data showed
geographical variability among 24 studies
that showed variable prevalence of OLL
across the world; however, despite the
relatively high prevalence and the significant
incidence of OLLs following amalgam
restorations, we could not find any evidence
of such studies in Africa and Asia. Despite
high geographical variety and diversity in
different fields, including different elements
which were patch tested and different time of
patch test evaluation or different substitute
materials, according to forest plot,
homogeneity of the studies was significant
(I2 = 26.6%) (Figure 2). For example, Lomaga
et al.% used a North American standard
antigen series, but Pang and Freeman? used
a European series and Raap et al.?” used a
German and Swedish antigen series.

However, in all the studies positive patch test
results indicated LLs and it showed that type
of elements used in patch test had no effect on
the results, which is one of the reasons for
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Table 1. Description of the reviewed studies
One mercury Complete and
compound marked healing Follow up

~ Positivepatch  Positivepatch ~ (month)
result (%) result

Close contact
Alternative material used

References Patients (n) Age (year) Male/female | between lesions and
restorations

Gold, composite, porcelain,

Skoglund™ Sweden 48 (from 55) 50.4 (31-78) 12/36 33/48 19/48 (39) 18/19 3-36 .
glass ionomer
Henriksson et al.* Sweden 159 = BB e 46/113 108/159 317 (17) NR 36 IO, EOMTpTE I, PEEE Eil
F=53.1 glass ionomer
Ostman® Sweden 49 52 10/39 30/49 15/30 (50 14/15 4572 ekl f“";’cor;‘ifc'a'“’ aalt
United 109 OLLs 22 50 32/77
Ibbotson et al.*® Kinr;;;[j?)m OLLs + 10 skin LP 51 10/22 NR 21/109 (19) 17/21 12-24 Composite
66 other lesions 40 25/41
Laine et al. "’ Finland 118 i : 33'3 g”d 16/102 74118 80/118 (68) 51/80 6-12 NR
Laine et al.® Finland 19 56.9 (36-79) 5/14 11/19 10/19 (53) 910 2.6 NR
19 . 84 (33 PPT, 51 : All OLL adjusted to 2 (month) up .
Wong and Freeman Australia NPT) 57.3 (23-84) 4/29 ppt amalgam filling 33/84 (39) 31 10 9.5 (years) Gold, porcelain
Thornhill et al. Manchester 81 54.6 26/60 25/81 NR (23) 26/28 312 Clleigratl gt [ enier,
PFM composite
Issa et al 2 Manchester 51 53.0 6/45 AlOLL adjusted to 51 42y 21/21 Lz NR
amalgam filling (month)

OLL: Oral lichenoid lesions; LP: Lichen planus; M: Male; F: Female; PFM: Porcelain fused to metal; NR: Not recorded; PTT: Positive patch test; NPT: Negative patch test
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Events, Events,
OR (95% CI) Treatment Control Weight (%)
Skoglund** - 2.88 (0.30, 27.97) 18/19 25/29 10.69
Henriksson et al.® 4.85 (0.20, 118.61) 3/33/30 6/10 6.15
Laine et al.*’ -—o—v— 3.21(0.84, 12.23) 45/52 10/15 21.10
Ostman et al.’® ——0—'— 2.95 (0.70, 12.46) 14117 10/31 19.47
Ibbotson et al.1® : 48.00 (2.31, 997.18) 16/17 1/4 6.73
Laine et al.'® I 31.50 (2.35, 422.30) 9/10 219 8.70
Wong and Freeman®® > 84.00 (6.51, 1083.65) 28/30 17 8.91
Thornhill et al.?° 28.50 (1.93, 420.54) 19/20 215 8.20
Issa et al.?* . 4.85 (0.45, 51.66) 2122 13/16 10.06
Overall (I-squared = 26.6%, P = 0.208) <> 7.81(3.32, 18.39) 173/190 79/126 100.00
NOTE: Weights are from random effects analysis
T T
0.0092 1 1084

Figure 2. The articles that entered to the meta-analysis
OR: Odss ratio; Cl: Confidence interval
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homogeneity of these studies. Dunsche et al.22
and Pezelj-Ribaric et al? evaluated the
reaction to patch test after 24 h and Yiannias et
al.2® and Vamnes et al.?® evaluated it after 48 h
The minimum time was for Alanko et al.30
with 24 h and the maximum time was for
Koch and Bahmer? with 17 days. It seems
that increasing the duration of patch test
evaluation has a direct impact on the results
of the research because in some patients late
reactions have been observed. Al-Hashimi et
al. suggested that interpretations should be
collected on the 3rd, 7th and 14t days, or even
later in order to avoid delayed reactions.3!

Different criteria were used to select
patients who needed their amalgam
restorations replaced: the clinical features, the
topographic relationships between amalgam
restorations and lesions, and the results of
patch tests. Some authors state that partial
removal of amalgam fillings may be sufficient
to achieve proper recovery.22 However, some
studies suggested total removal of fillings for
patients with extensive and erosive lesions
without amalgam contact.¢ The percentage of
patients who completely recovered ranged
from 20 to 93%.6 The most noticeable
recoveries were observed when there was
direct contact between the lesion and
restoration. The results of this review and
meta-analysis  showed that replacing
amalgam fillings with fillings made of other
materials causes these OLLs to disappear or
considerably improve within days or weeks.14
The follow-up period ranged from 1 week 21
to 114 months,? which was 3 months or more
in all the 9 studies (Table 1).

Studies showed variable rates of healing of
OLLs irrespective of the patch test result. Some
showed similar rates of healing for patients
with positive or negative patch test results,51>
whereas others revealed significant differences
between them.® However, when the available
data are taken together, 191/205 (94%) with
positive patch tests and 70/137 (51%) with
negative results exhibited complete/marked
healing of the OLLs (Table 1).

J Oral Health Oral Epidemiol/ Winter & Spring 2015; VVol. 4, No.1 7

Some studies suggested that the patch test
was not useful in determining which patients
may benefit from the replacement of amalgam
tillings.’ On the other hand, we found some
other studies in which positive results were
obtained when fillings were replaced
according to the results obtained in the patch
test and found a statistically significant
difference in the effect of amalgam
replacement between patients with positive
and negative patch test results.61* Supporting
this theory, Laine et al.” divided their patients
with OLL into two groups: type I and type IL
In type I, the lesions were restricted to
amalgam contact areas. In type II, the lesions
exceeded amalgam contact area. They found
that 78.8% of patients with type I lesions had a
positive test for mercury and 44 (out of 47) of
these patients either completely recovered or
considerably — improved after replacing
amalgam fillings, which was supported by our
study and meta-analysis.

Several  studies  highlighted  the
importance of testing a wide range of
mercury allergens in their study.141732 Laine
et al. concluded that the allergen test should
include metallic mercury, 1% ammoniated
mercury and 0.1% mercury chloride with the
aim of detecting all cases of allergy.l” A
recent revision published by Al-Hashimi et
al3! on these lesions mentioned that the
application of the skin patch test to the
suspect material and to any other material
which may be used as a substitute might be
useful for clinicians, mainly to determine
which material would be convenient to
replace the lesion-causing materials. Wong
and Freeman determined that amalgam
replacement is suitable for patients with
positive patch tests to mercury.!® Issa et al.
showed that the topographic relation
between OLLs and amalgam fillings was a
useful marker for prognosis, but it was not a
determining indicator of the result.?! In the
studies by Thornhill et al, the combination of
a positive patch test and a strong clinical
association between lesions and fillings was

http://johoe.kmu.ac.ir, 4 April
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an excellent predictor of lesion recovery
after amalgam replacement, and was a better
predictor than either the patch test or clinical
association alone.? The proportion of
healing of OLL after replacement of dental
tilling in patients with positive patch test
result was higher than patients with
negative patch test results.

Various materials were used to replace
amalgam fillings, including gold, composite
resin, porcelain, glass-ionomer, and acrylic
resin that were equally effective and it
became clear that inert materials are
preferable.  Studies  investigating  the
frequency of OLLs among female subjects
showed prevalence rates generally higher
than expected, independently of the
geographical origin, the meta-analysis
confuting the hypothesis that a high
frequency of OLLs is found in elderly
patients (50 years and older) (Table 1).

To avoid publication bias, we decided to
include in the meta-analysis only 9 studies in
which the patients with lichenoid lesions
were patch tested and based on the results,
replacement of dental fillings was carried out
and recovery of the lesions was evaluated.
Diagnosis of OLL is based on detailed
history, clinical diagnosis, form of lesion and
topographic relationships among the lesions
and amalgam restorations.

After carrying out this review and meta-
analysis of the different diagnostic criteria
proposed for OLLCs, we can conclude that
currently the summary estimate OR for all
the studies was 7.81 (95% CI: 3.32-18.39)
(Figure 2), showing a statistically significant
difference which means that the chance of

References

recovery of lichenoid lesions in positive patch
test patients whose dental fillings were
replaced was at least 3.4 times and at most
18.38 time greater than negative patch test
patients who replaced their fillings. Skin
patch test is also preferable prior to an
extensive procedure in the oral cavity
because of its higher sensitivity and
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simpler. In addition, OLLs associated with
contact hypersensitivity, especially to dental
materials, are a possible risk factor for
squamous cell carcinoma; therefore, skin
patch test should follow clinical and
microscopic examinations.3!

Conclusion

The meta-analysis showed that the healing
chance for replacement therapy in positive
patch test patients was higher than negative
patch test patients and this difference was
significant (OR = 7.81) (95% CI: 3.32-18.39)
(P < 0.05). Therefore, a positive patch test
reaction can be used as an indicator for
replacing amalgam restorations. A strong
clinical ~association between lesions and
amalgam restorations plus a positive patch test
result was a good diagnostic predictor of lesion
improvement after amalgam replacement.
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