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Background: The oral mucosa is constantly exposed to sev-
eral irritants and allergens including dental materials, but the 
role of contact allergy in oral disease is obscure. Objective: 
To analyze positive patch test results in patients with oral dis-
eases and evaluate the clinical relevance of oral diseases 
with contact allergy to dental materials. Methods: We retro-
spectively analyzed patch test results with dental screening 
series in 44 patients with oral disease from 2004∼2011. 
Results: Oral diseases included oral lichen planus (54.5%), 
cheilitis (27.3%), burning mouth syndrome (9.1%), and oth-
ers (9.1%). Thirty-one of 44 patients (70.5%) had positive re-
actions to one or more allergens. The most commonly de-
tected allergens were gold sodium thiosulfate (25.0%) and 
nickel sulfate (25.0%), followed by potassium dichromate 
(22.7%), cobalt (15.9%), palladium (6.8%), mercury (4.5%), 
copper (4.5%), and methylhydroquinone (4.5%). Six of 24 
patients with oral lichen planus had a symptom in areas ad-
jacent to dental materials and positive patch test reactions to 
allergens contained in the suspected dental materials. 
Conclusion: Patch tests with dental screening series are 
worth considering for oral diseases, especially for oral lichen 
planus. (Ann Dermatol 27(4) 389∼393, 2015)
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INTRODUCTION

The oral mucosa including the lips is constantly exposed 
to several irritants and allergens. In particular, dental mate-
rials including antiseptics, metals, impression materials, lo-
cal anesthetics, ultraviolet radiation, cements, latex gloves, 
rubber dams, acrylics, adhesives, mouthwashes, and other 
dental hygiene materials may provoke oral disease. The 
role of contact allergy to dental materials in oral disease 
has not fully been elucidated, and the usefulness of the 
patch test in oral disease remains unclear1,2. Gawkrodger3 
report that patch testing for delayed-type hypersensitivity 
and tests for immediate-type allergies are useful methods 
for evaluating patients who present with oral or facial 
symptoms possibly related to dental procedures as well as 
dental personnel who present with chronic hand or facial 
dermatitis. Some studies about patch tests in oral diseases 
report that metal contained in dental materials, such as 
nickel and gold, is clinically related with oral symptoms4-6. 
However, there is no report about contact allergy to den-
tal metals in patients with oral disease in Korea. Therefore, 
this study analyzed positive patch test reactions with den-
tal screening series and evaluated the clinical relevance of 
oral diseases with contact allergy to dental materials.
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Table 1. Number of positive allergens with respect to clinical manifestation

Clinical manifestation 
Positive patch 
test reaction

Common allergens

Gold sodium
thiosulfate

Nickel 
sulfate

Potassium 
dichromate

Cobalt chloride
hexahydrate

Palladium 
chloride

Mercury

Oral lichen planus (n=24) 18 (75.0) 8 8 8 2 1 0
Cheilitis (n=12)  9 (75.0) 1 2 2 4 1 2
Burning mouth syndrome (n=4)  1 (25.0) 0 0 0 1 0 0
Others (n=4)  3 (75.0) 2 1 0 0 1 0
Total (n=44) 31 (70.5) 11 11 10 7 3 2

Values are presented as number (%) or number only.

Fig. 1. Patch test results with dental screening series in patients 
with oral disease.

MATERIALS AND METHODS
Patients

This study was based on patch test results from February 
2004 to February 2011. All patients underwent patch tests 
with dental screening series. We also recorded age, sex, 
clinical symptoms, lesion sites, occupation, and history of 
allergic disease.

Patch test

Dental screening series were supplied by Chemotechnique 
Diagnostics (Tygelsjö, Sweden). All allergens were applied 
with Finn Chambers (Epitest Ltd. Oy, Tuusula, Finland) 
and Scanpor tape (NorgesplasterAlpharma AS, Vennesla, 
Norway) on the upper back. The strips were removed after 
48 hours. Readings were performed at 48 and 96 hours, 
and reactions were graded according to the standard scor-
ing system7. This study was given an exemption for ethical 
approval from the institutional review board of Pusan 
National University Hospital (IRB No. E-2013088).

RESULTS
Demographics

Forty-four patients were included, including 27 women 
and 17 men with a mean age of 51.6 years (range: 20∼71 
years). None of them had an atopic history or history of al-
lergies for specific materials such as gold and nickel. The 
most common oral disease was oral lichen planus (n=24, 
54.5%), followed by cheilitis (n=12, 27.3%), burning mouth 
syndrome (n=4, 9.1%), and others (n=4, 9.1%) such as 
recurrent aphthosis, glossodynia, stomatitis, and perioral 
dermatitis.

Positive patch test reactions

Thirty-one of 44 patients (70.5%) had a positive reaction 
to one or more allergens. The most common allergens 
were gold sodium thiosulfate (25.0%) and nickel sulfate 

(25.0%), followed by potassium dichromate (22.7%), co-
balt (15.9%), palladium (6.8%), mercury (4.5%), copper 
(4.5%), and methylhydroquinone (4.5%) (Fig. 1). The com-
mon allergens with respect to each oral disease are listed 
in Table 1. Thirteen patients (29.5%) had multiple positive 
reactions; frequent combinations of allergens were gold/nick-
el (n=6, 46.2%), cobalt/nickel (n=4, 30.8%), and palla-
dium/nickel (n=3, 23.1%).

Positive patch test reaction with respect to dental 
procedure history

Sixteen of 24 (66.7%) patients with oral lichen planus had 
a history of dental procedures, and 12 patients had a pos-
itive patch test reaction to one or more allergen. Potassium 
dichromate (58.3%), gold sodium thiosulfate (41.6%), and 
nickel sulfate (41.6%) were the most frequent allergens. 
Five of 12 (41.7%) patients with cheilitis had a history of 
dental procedures, and 4 patients had a positive patch test 
reaction. The most common allergens were cobalt (50.0%), 
gold sodium thiosulfate (25.0%), potassium dichromate 
(25.0%), and mercury (25.0%).
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Table 2. Allergens in dental screening series 

Classification Allergen

Composite resin Methyl methacrylate 
Triethylene glycol dimethacrylate
Urethane dimethacrylate
Ethylene glycol dimethacrylate
Bisphenol A glycerolate dimethacrylate 
N,N-dimethyl-4-toluidine
Benzophenone-3
1,4-Butanediol dimethacrylate
Bisphenol A dimethacrylate 
2-Hydroxyethyl methacrylate
Eugenol
Colophonium
N-ethyl-p-toluenesulfonamide
Formaldehyde
4-Tolyldiethanolamine
Methylhydroquinone
Camphoroquinone
Dimethylaminoethyl methacrylate
1,6-Hexanediol diacrylate
Drometrizole
Tetrahydrofurfuryl methacrylate

Dental alloys Potassium dichromate
Cobalt (II) chloride hexahydrate
Gold (I) sodium thiosulfate dehydrate
Nickel (II) sulfate hexahydrate
Copper (II) sulfate pentahydrate
Palladium (II) chloride
Aluminumchloride hexahydrate
Tin
Sodium tetrachloropalladate (II) hydrate

Dental amalgam Mercury
Dental ceramics Cobalt (II) chloride hexahydrate

Aluminumchloride hexahydrate

Supplied by Chemotechnique Diagnostics, Tygelsjö, Sweden.

Clinical relevance of oral disease with contact allergy 
to dental materials

Clinical relevance was defined as the presentation of oral 
symptoms in an area adjacent to dental filling or alloys 
and a positive patch test reaction to allergens contained in 
those dental materials8. Six of 12 patients with oral lichen 
planus had a history of dental procedures and a positive 
patch test reaction to one or more allergens exhibited clin-
ical relevance with contact allergy to dental materials. 
Nickel sulfate (83.3%), gold sodium thiosulfate (66.7%), 
and potassium dichromate (66.7%) were the most com-
mon allergens. One patient with oral lichen planus had 
clinical relevance with contact allergy to dental materials, 
and their oral manifestation improved after changing the 
dental fillings. Patients with oral diseases besides lichen 
planus had no clinical relevance with positive patch test 
reactions.

DISCUSSION

Dental restorative materials include dental alloys, amal-
gam, and tooth-colored fillings9. Dental alloys are divided 
into noble and base metal alloys. Noble metals used for 
dental castings include alloys of gold, palladium, and sil-
ver (not a noble metal), with smaller amounts of iridium, 
ruthenium, and platinum10. Meanwhile, the base metal al-
loy systems most commonly used in dentistry include 
stainless steels, nickel-chromium, cobalt-chromium, tita-
nium, and nickel-titanium alloys11. Amalgam is metallic 
filling material comprising a mixture of mercury and pow-
dered alloy mostly made of silver, tin, zinc, and copper. 
Tooth-colored filling includes composite resin (bisphenol 
A-glycidyl methacrylate and urethane dimethacrylate), 
glass ionomer cement, and porcelain (i.e., ceramic). Dental 
screening series cover most components of dental re-
storative materials (Table 2).
This present study evaluated a heterogeneous group of pa-
tients with oral disease to clarify the role of contact allergy 
to dental materials. The most common oral diseases in the 
present study were oral lichen planus, cheilitis, and burn-
ing mouth syndrome. The overall positive patch test re-
action rate was 70.5%. Raap et al.9 retrospectively ana-
lyzed 206 patients who underwent patch testing with met-
als used in dentistry and report a 13.6% (28/206) positive 
reaction rate. Meanwhile, Khamaysi et al.8 report a pos-
itive reaction rate of 40.5% (49/121). Thus, the positive 
patch test reaction rate is higher in the present study than 
previous studies. This result is probably due to the small 
number of patients and higher prevalence of oral lichen 
planus.

The most common allergic contact reactions were to gold 
sodium thiosulfate, nickel sulfate, and potassium dichro-
mate, similar to previous reports; however, the number of 
positive patch test results with potassium dichromate was 
higher in the present study8,9. Multiple positive patch test 
reactions were not uncommon in the present study possi-
bly because of cross-reactions such as that between nickel 
and palladium; accordingly, dental alloys comprise sev-
eral metals10.
Several studies demonstrate an association between oral 
lichen planus and contact allergy to mercury, the main 
component of amalgam fillings11,12. Dunsche et al.13 re-
port that 27.7% of 134 patients with oral lichenoid lesion 
showed positive patch test results to inorganic mercury or 
amalgam, and amalgam removal led to improvement in 
97.1% of patients. However, no patients with oral lichen 
planus tested positive for mercury allergy in the present 
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study. This might be because of the use of amalgam as a 
restorative material has decreased in Korea in conjunction 
with several studies demonstrating its hazards14,15. Other 
common allergens in the present study were gold sodium 
sulfate, nickel sulfate, and potassium dichromate. This 
may be associated with the increasing demand by dental 
patients for precious metal alloys and tooth-colored re-
storation rather than amalgam. Ahlgren et al.16 report that 
the frequency of contact allergy to gold was 28.9% in 96 
patients with oral lichenoid lesions and suggest that dental 
gold may be one of several etiological factors for the de-
velopment or maintenance of oral lichenoid lesions. The 
present results also indicate gold and nickel are important 
allergens that have significant relevance in oral lichen 
planus. Scalf et al.17 report that 49.0% of 51 patients with 
oral, cutaneous, and genital lichenoid reactions had pos-
itive patch test reactions with at least 1 mercurial allergen. 
Chromate, gold, and thimerosal exhibited significantly high-
er positive patch test reactions, and 100% reported im-
provement after metal replacement. They conclude sensi-
tization to dental metals is more common in patients with 
lichenoid reactions and might be an etiologic or triggering 
factor. These findings demonstrate the value of the patch 
test with dental screening series.
Cheilitis usually involves many allergens such as medica-
ments, lipsticks, sunscreens, and tooth pastes, making it 
particularly difficult to investigate relevant allergens18. In 
the present study, 9 of 12 patients with cheilitis had pos-
itive patch test reactions with dental metals. This result 
suggests there is low clinical relevance of contact allergy 
to dental materials or that dental materials may induce 
cheilitis. Inoue19 report that palladium is unstable in the 
oral cavity, releasing metal content into the saliva, which 
could cause a serious allergic reaction. Thus, constant 
contact of solubilized dental alloys in saliva could result 
in contact cheilitis.
It was recently shown that patients with burning mouth 
syndrome have clinically relevant contact allergies to gold 
and nickel20. The authors speculate that tiny amounts of 
nickel and gold in dental metals caused the symptoms of 
burning mouth syndrome. Accordingly, after replacing the 
dental metals, the patients recovered quickly. However, in 
the present study, no patients with burning mouth syn-
drome had positive patch test reactions with dental 
metals.
The limitations of this study include its small sample size 
and skewed incidence of relevant allergens. Therefore, 
large-scale clinical trials involving patients with oral dis-
eases including oral lichen planus as well as data on the 
clinical progression of patients with oral diseases after 
changing dental materials are warranted to validate the 

use of patch testing in oral diseases.
In summary, the association between oral disease and 
contact allergy to dental materials remains obscure be-
cause of the small number of patients in this study. 
However, patients with oral lichen planus exhibited clin-
ical significance with contact allergy to dental metals. 
Therefore, the patch test with dental screening series is 
recommended for investigating the relevance of contact 
allergy to dental materials in patients with oral disease, es-
pecially oral lichen planus, who have a history of dental 
procedures.
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