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ABSTRACT

Background: Dental products are widely used by patients and dental personnel alike and may cause problems 
for both. Dental materials could cause contact allergy with varying manifestations such as burning, pain, 
stomatitis, cheilitis, ulcers, lichenoid reactions localized to the oral mucosa in patients, and hand dermatitis in 
dental personnel. Patch testing with the dental series comprising commonly used materials can be used to detect 
contact allergies to dental materials. Aim: This study aimed to identify contact allergy among patients who 
have oral mucosal lesions after dental treatment and among dental personnel who came in contact with these 
materials. Materials and Methods: Twenty patients who had undergone dental procedures with symptoms 
of oral lichen planus, oral stomatitis, burning mouth, and recurrent aphthosis, were included in the study. 
Dental personnel with history of hand dermatitis were also included in the study. Patch testing was performed 
using Chemotechnique Dental Series and results interpreted as recommended by the International Contact 
Dermatitis Research Group (ICDRG). Results: Out of 13 patients who had undergone dental treatment/with 
oral symptoms, six patients with stomatitis, lichenoid lesions, and oral ulcers showed positive patch tests to 
a variety of dental materials, seven patients with ulcers had negative patch tests, seven dental personnel with 
hand dermatitis showed multiple allergies to various dental materials, and most had multiple positivities. 
Conclusion: The patch test is a useful, simple, noninvasive method to detect contact allergies among patients 
and among dental personnel dealing with these products. Long term studies are necessary to establish the 
relevance of these positive patch tests by eliminating the allergic substances, identifying clinical improvement, 
and substituting with nonallergenic materials.
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INTRODUCTION

Dental products are widely used by patients, 
dentists, and dental technicians. They may cause 
problems both for patients undergoing dental 
treatment and for dental personnel because 
of occupational exposure. The relevance of 
allergic reactions to dental materials is poorly 
understood.[1] The oral mucosa, including the 
lips, is constantly exposed to a large number of 
potentially irritating and sensitizing substances. 
Hand dermatitis characterized by itching, 
burning, erythema, fi ssuring, and scaling due to 
dental products can occur in dental personnel 
dealing with dental materials. However, most 
dental materials are intended for long term 
use and this exposure may sensitize patients, 
resulting in contact allergies. The clinical 
manifestations of contact allergy to dental 
materials are not uniform. Patients may present 
with subjective complaints affecting the oral 

mucosa, including burning and pain and more 
objective manifestations such as stomatitis, 
cheilitis, and lichenoid reactions localized to the 
buccal mucosa, tongue, and lips.[2] Removal of 
these offending agents and replacement with 
nonallergenic material may have a benefi cial 
effect for the patient. Patch testing with dental 
series containing the commonly used materials 
can be used to detect contact allergies to these 
dental materials.[3,4] This study is aimed at 
identifying the allergens causing allergy and to 
analyze positive patch test reactions in patients 
who have oral mucosal lesions after dental 
treatment and in dental personnel who are in 
contact with these materials.

MATERIALS AND METHODS

This study was carried out among 20 people, all 
females; 13 were patients with oral symptoms 
after dental treatment and seven were dental 
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personnel including dental technicians with dermatitis of hands. 
After obtaining informed consent, patients who had undergone 
dental procedures with symptoms of oral lichen planus, oral 
stomatitis, recurrent aphthosis, and burning mouth/tongue 
were included in the study. Dental personnel with a history 
of hand dermatitis were also included in the study. Pregnant, 
lactating mothers, and patients on corticosteroids and 
immunosuppressives and were excluded from the study. After 
fi lling the case record form, patch testing was performed using 
Chemotechnique Dental Series [Table 1]. It is a standardized 
series of 30 materials commonly used in dentistry. Using 
Finn Chambers, the allergens present in the dental series 
were placed and then strapped to the patient’s back. After 
48 hours, the chambers were removed and the areas where 
the chambers were placed were outlined and marked with a 
marker pen. The readings were recorded on day 2 (after 48 

hours), day 3 (72 hours), and day 4 (96 hours). Positive patch 
test was identifi ed by the presence of erythema, papules, and 
vesicles and the results interpreted as recommended by the 
International Contact Dermatitis Research Group (ICDRG).

The positive patch test was recorded and correlated with the 
clinical symptoms. Clinical relevance is defi ned by specifi c 
morphological symptoms in the oral cavity or hands together 
with a positive patch test reaction to dental materials containing 
the suspected contact allergen.

RESULTS

Of 13 patients who had undergone dental treatment/with 
oral symptoms, three had oral lichenoid lesions with positive 
patch tests to metals, including nickel, potassium chromate, 
copper sulfate, and amalgam; two had stomatitis with 
positive reactions to methylhydroquinone; one had stomatitis 
with a positive reaction to potassium chromate, nickel, and 
palladium, and seven patients with dentures had ulcers 
with a negative patch test. The onset of oral symptoms was 
between 1 and 12 weeks after dental treatment [Table 2]. 
Seven dental personnel with hand dermatitis showed multiple 
allergies to various dental materials which included N1 N1 
dimethyl-4 toluidine, 2 hydroxy-4-methoxybenzophenone, 
methylhydroquinone, nickel sulfate, copper sulfate, palladium, 
methyl methacrylate, ethylene glycol dimethacrylate, and 
1,4-butanediol dimethacrylate. The duration of onset of 
dermatitis varied from 4 to 16 weeks [Table 3].

DISCUSSION

Contact allergy is not uncommon among dental professionals 
and patients. Patch testing is a reliable, easy, noninvasive test 
to detect contact allergies. A dental screening series from the 
beginning of the 1980s[5] was originally used for both stomatitis 
patients and those handling dental products, but since 1997, 
the addition of a dental series for dental personnel was started.

In a study by Khamaysi et al. in patients with oral symptoms, 
who had undergone dental treatment, the common allergens 
detected included gold sodium thiosulfate (14.0%), nickel 
sulfate (13.2%), mercury (9.9%), palladium chloride (7.4%), 
cobalt chloride (5.0%), and 2-hydroxyethyl methacrylate (5.8%).[4] 
In another study by Goon et al.,[6] the most common allergens in 
this group were the (meth) acrylate monomers and elemental 
mercury.

Contact allergy to (meth) acrylates among dental professionals 
has been well studied[7] and there are numerous epidemiologic 
studies available in the medical literature. In contrast, published 
information on contact allergy to (meth) acrylates among dental 
patients has mainly been case reports.[8,9] In dentistry, acrylics 
are used to make dentures and other prostheses, for the 

Table 1: Dental series
Antigen % Reading

Day 
2

Day 
4

Control -

Methyl methacrylate 2

Triethylene glycol dimethacrylate 2

Urethane dimethacrylate 2

Bisphenol A glycidyl methacrylate (BIS-GMA) 2

N, N-dimethyl-4-toluidine 2

2-hydroxy-4-methoxy benzophenone 10

Ethylene glycol dimethacrylate 2

1,4-butanediol dimethacrylate 2

Bisphenol A dimethacrylate (BIS-MA) 2

Potassium dichromate 0.5

Mercury 0.5

Cobalt chloride 1

2-hydroxethyl methacrylate 2

Gold sodium thiosulfate 2

Nickel sulfate 5

Eugenol 2

Colophony 20

N-ethyl-4-toluene sulfonamide 0.1

Formaldehyde 1

4-tolydiethanolamine 2

Copper sulfate 2

Methylhydroquinone 1

Palladium chloride 2

Aluminium chloride hexahydrate 2

Camphorquinone 1

N, N-a Dimethylaminoethyl methacrylate 0.2

1,6-hexanediol diacrylate 0.1

2 (2-hydroxy-5-methylphenyl) benzotriazole 1

Tetrahydrofurfuryl methacrylate 2

Tin 50
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repair of fractured prostheses. Acrylics are strong occupational 
sensitizers, especially for dental personnel,[10] but sensitization 
of patients from dental acrylics other than dental prostheses 
is rare.[11]

Dental composite resins (DCRs) are used for restoration work 
include fi lling, bridges, and crowns, and many other aspects 
of cosmetic dentistry. Both dentists and dental technicians 
handle DCRs. Allergic contact dermatitis to DCRs has been 
reported to occur in dental personnel but it is less common 
than acrylate allergy.[12] Allergic reactions to an ethylene 
amine activator used in several polymeric materials, including 
impression materials and temporary crown materials, are 
one of two most commonly reported adverse effects to 
dental materials.[13] About one in four reactions to materials 
used in dental treatments are related to metals, especially 

chromium, cobalt, nickel, and gold alloys used for metal–
ceramic restorations.[14] The literature indicates that allergic 
reactions to gold-based restorations were more common than 
to nickel-containing alloys.[15] Hildebrand et al. reviewed 139 
published cases of allergy to base metal alloys in removable 
partial dentures.[16] Gingivitis and stomatitis were the most 
common clinical symptoms, but remote reactions occurred 
in almost 25% patients. However, mucosal reactions to 
metal-based partial dentures are rare.

Prosthodontic restorations and appliances consist of many 
designs including conventional and implant-supported 
crowns, fi xed prostheses (dental bridges), and removable 
prostheses or dentures. Various prosthetic treatments are 
known to cause allergic reactions both in patients and dental 
personnel.[4]

Table 2: Positive patch in relation to clinical presentation in patients
Number 
13

Dental 
treatment

Time duration between 
treatment and onset of 

symptoms

Symptoms Patch test reading

1 Crown dental 
restorative work

 12 weeks Oral lichenoid

lesion on buccal mucosa

Amalgam, nickel, 
potassium chromate

1 Crown dental 
restorative work 

8 weeks Oral lichenoid lesion on 
buccal mucosa

Copper sulfate 

1 Crown 4 weeks Stomatitis Potassium chromate, 
nickel, palladium

1 Denture 3 weeks Burning mouth, stomatitis Methylhydroquinone

1 Denture 2 weeks Stomatitis Methylhydroquinone

7 Denture 1 week to 4 weeks Ulcer Negative

1 Filling, crown 6 weeks Oral lichenoid lesion on 
buccal mucosa

Amalgam

Table 3: Positive patch in relation to clinical presentation in dental personnel
Number Complaints time 

duration
Tine duration 

between contact 
with dental material 

and dermatitis

Patch test (dental series)

1 Dermatitis on palms 12 weeks Nickel sulfate

2 Dermatitis on palms 16 weeks Methylhydroquinone, potassium 
dichromate, nickel sulfate

3 Scaling, burning 
sensation, 
dermatitis

4 weeks  N
1
 N1 dimethyl-4 toluidine, 2 

hydroxy-4-methoxybenzophenone, 
methylhydroquinone

4 Burning sensation,

dermatitis on palms

6 weeks  Methyl methacrylate,

2-hydroxyethyl methyl 
methacrylate

5 Dermatitis on palms 12 weeks Nickel sulfate, copper sulfate, 
palladium 

6 dermatitis, blisters 
on palms

6 weeks Methyl methacrylate, ethylene 
glycol dimethacrylate, 
1,4-butanediol dimethacrylate 

7 Fissuring, 
dermatitis of palms

8 weeks Potassium dichromate, gold 
sodium thiosulfate, nickel sulfate, 
4-tolydithanolamine, nickel 
sulfate, palladium chloride
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Resin-based mater ia ls  compr is ing l iqu id  methy l 
methacrylate (MMA) monomers and poly-methyl--meth-acrylate 
(PMMA) powder are the most commonly used polymers in 
dental prostheses. MMA monomer may result in toxic reactions 
and allergic responses in previously sensitized individuals, 
especially if undercured.

The acrylic monomer usually contains an inhibitor or stabilizer, 
such as hydroquinone, and a polymer, an initiator such as 
benzoyl peroxide or dimethyl-p-toluidine (or a tertiary amine). 
When the monomer and polymer are mixed, the benzoyl peroxide 
initiates the reaction, and a hard, solid, high-molecular-weight 
polymer is produced. In the heat cure, the reaction is essentially 
complete, but after cold cure, it is likely that very small 
amounts of the residual monomer will be left unpolymerized. 
This residual monomer is capable of inducing stomatitis and 
angular cheilitis in sensitized individuals. Kaaber et al. have 
published 12 cases of allergic reactions to dental acrylic 
materials resulting in burning mouth syndrome and stomatitis.[17] 
Symptoms of patients sensitized to dental acrylates include 
lichenoid reactions, stomatitis, burning mouth, perioral eczema, 
and urticaria-like complaints. The mechanism behind those 
reactions is not yet clear.

Certain additives in acrylic denture material may also be 
sensitizers. Thus hydroquinone, the inhibitor in the monomer, 
may sensitize and can cause cheilitis and stomatitis.[18] 
In our study, two patients with stomatitis and one dental 
personnel with dermatitis had positive patch tests to 
methylhydroquinone. Crissey cited four instances in which 
hypersensitivity stomatitis resulted from acrylic dentures. The 
onset of symptoms followed fi tting of the acrylic dentures by 
periods varying from one week to four years.[19] In a report 
from India, two patients with oral lesions reacted to triethylene 
glycol dimethacrylate.[20] Our patient who had stomatitis due to 
dentures had a positive patch test to methylhydroquinone and 
not acrylates and two dental personnel developed dermatitis 
due to acrylates.

Tosti et al. reported one case of contact stomatitis in a 
woman traced to N1 N1 dimethyl-para-toluidine used as an 
accelerator for the acrylic reaction.[21] In our study, one dental 
personnel who had dermatitis had a positive patch test to N1 N

1 
dimethyl-para-toluidine.

Palladium is becoming well recognized as an allergen usually 
in combination with nickel sensitivity.[22] It is used in dental 
alloys and therefore may be expected to cause stomatitis 
occasionally. In our study, one dental personnel and one 
patient with oral lichenoid lesions had positive patch tests to 
palladium and nickel.

Allergic sensitivity to copper is rare. One patient had oral 
lichenoid lesions and showed a positive patch test to copper. 

Frykholm et al. reported that allergy to copper derived from 
dental alloys may produce oral lesions of lichen planus.[23]

Allergy to dental materials has been implicated as a causative 
factor in cutaneous as well as oral lichen planus, burning mouth 
syndrome, aphthae, and stomatitis. Some have proposed 
a ‘dental restoration metal intolerance syndrome based on 
correlations between positive patch tests to elements present in 
the patient’s restorations and clinical improvement of symptoms 
with the removal of restorations. Although mercury is the most 
commonly studied and reported allergen, oral mucosal diseases 
have been reported in association with allergies to a range 
of metals including copper, chromate, nickel, palladium, and 
gold.[24] Out of three patients who had oral lichenoid lesions, 
one had a positive patch test to amalgam and nickel, chromate, 
and gold, and one patient was positive to palladium, in addition 
to these metals. Only one patient had a positive patch test to 
amalgam alone.

Several studies of contact allergy to acrylates in dental 
professionals have been published.[6,25] Two of our dental 
personnel had positive reactions to various forms of acrylate. It is 
common that methacrylate-allergic patients have simultaneous 
allergic reactions to several acrylate test substances although 
they have probably not been exposed to all of the positive 
compounds. Some of the multiple reactions probably derive 
from cross-allergy between acrylic monomers. However, it 
is diffi cult to establish an individual’s history of exposure to 
various acrylic monomers in dental materials because the 
patients will have used various different products during their 
working life, and dental products often contain many undeclared 
acrylic monomers.[26] Occupational allergies from dental 
personnel have been reported more commonly than mucosal 
allergies in dental patients as mucosal allergy develops less 
commonly than via the cutaneous route. This is because it is 
postulated that the action of saliva and increased absorption of 
haptens reduces the amount of contact between allergen and 
antigen-presenting cells of the mucosa.[14] This study highlights 
the importance of patch testing to detect allergens in patients 
with oral mucosal lesions and dental personnel with dermatitis. 
The relevance of these positive reactions can be established 
only after elimination of these allergenic materials, detecting 
clinical improvement, and substituting with nonallergenic 
materials. Long term studies are necessary to establish the 
relevance. Protective nonallergenic gloves will be necessary 
for dental personnel dealing with these allergic products.

CONCLUSION

Various contact allergies due to dental materials are known to 
occur. The patch test is a useful, simple, noninvasive method 
to detect contact allergies in patients and in dental personnel 
dealing with these products. Eliminating the offending agent 
and substituting with nonallergenic material may bring relief to 
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the patients. Further long term research is needed to establish 
the relevance of the causative allergens to the allergies, by 
eliminating them and providing alternative materials which 
are nonallergic.
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