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Abstract: Purpose of the article: Acrylate and methacrylate (MA) use in the dental industry is
widespread, being utilized in dental prostheses and composite resins, dentin bonding materials,
and glass ionomers. However, occupational methacrylate allergy in dental personnel is a growing
phenomenon. The aims of this retrospective observational study are to evaluate the risk of occupa-
tional contact dermatitis following exposure to methacrylates in dental personnel and to identify
possible preventive measures. Materials and Methods: A total of 126 subjects exposed to acrylic and
methacrylic resins in their professional context and who reported clinical manifestations were in-
cluded from our outpatient department database. These were subdivided into two groups: 81 dental
technicians and 45 dental hygienists. All the subjects had undergone patch testing with a “methacry-
late series” (FIRMA) and readings were taken after 2 days (D2), 4 days (D4), and 7 days (D7). Results:
A significantly higher incidence of methacrylate allergy was found in the dental technician group
compared to the dental hygienists. Among the dental technicians, 40.7% of the subjects presented skin
manifestations. The hands were the most frequently affected sites. Conclusion: Our results confirm
the high sensitizing potential of MA in the workplace for dental personnel and in particular an
increased professional risk in work where the hands are directly involved (dental technicians). Patch
testing as an integrated part of a screening tray is needed for a complete evaluation of occupational
skin allergy due to MA in dental personnel. The adoption of proper primary preventive measures,
including gloves, protective eyewear, face shields, and disposable gowns, can be useful in preventing
new cases of contact dermatitis, which may lead to a change of occupation in dental personnel.

Keywords: dental hygienists; dental technicians; (meth)acrylic resins; methacrylate; occupational
contact dermatitis; patch test; skin allergy

1. Introduction

Acrylates and methacrylates (MA) are different types of chemical products deriving
from the esterification of acrylic and methacrylic acids. Their reactivity varies according to
the type of acid used for the esterification process. Acrylic monomer use is widespread,
being used in dental prostheses and composite resins, dentin bonding materials, and glass
ionomers [1–4]. Dental personnel are at risk of developing acrylate and methacrylate al-
lergy [5]. Classically, acrylate allergy is characterized by a facial and/or eyelid rash, eczema-
tous finger pulp fissuring (pulpitis), nail dystrophy, and/or periungual dermatitis [6,7].
Sensitized patients may have complications with dental work [8]. Acrylates and MA can
also be responsible for occupational asthma [9,10].

The aims of this study are to evaluate the risk of skin allergy following exposure to
MA in dental technicians and dental hygienists and to identify the allergens responsible
for allergic contact dermatitis and possible preventive measures.
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2. Material and Methods

In this retrospective observational study, data were obtained from our outpatient
department database and included patients that had been evaluated using patch testing for
allergic contact dermatitis from January 2017 to December 2018. In particular, we consid-
ered dental technicians and dental hygienists exposed to acrylic and methacrylic resins in
their professional context referring clinical manifestations. The most commonly reported
dermatological manifestations were facial and/or eyelid dermatitis, eczematous finger
pulp fissuring (pulpitis) and nail dystrophy.

The study population was divided into two groups: 81 dental technicians and 45 dental
hygienists for whom it was possible to assume an allergic reaction to MA. In all the
subjects, patch tests with a “methacrylate series” (FIRMA) (Table 1) with Finn Chambers®

(SmartPractice) on Scanpor® tape (Norgesplaster, Vennesla, Norway) were performed and
readings were taken after 2 days (D2), 4 days (D4), and 7 days (D7). The readings were
always carried out by the same dermatologist trained in the field. Descriptive statistics
were used to describe the patients’ characteristics.

Table 1. Localization of allergic contact dermatitis skin manifestations in dental technician and dental
hygienist groups.

Variables Dental Technicians (33)
N (%)

Dental Hygienists (13)
N (%)

Site
Hands 19 (57.6) 6 (53.8)
Forearms 8 (24.2) 4 (23.1)
Neck and face 4 (12.1) 2 (15.4)
Other 2 (6.1) 1 (0)

The non-parametric Mann–Whitney U test was used to compare the groups. The asso-
ciation between categorical variables was estimated with a chi square test or Fisher exact
test. However, when needed, the odds ratios (OR) and their relative 95% confidence inter-
vals (CI 95%) were calculated using a univariate logistic regression model. SPSS statistic
software (version 21) was used to perform the statistical analysis.

3. Results

Of the 81 dental technicians (67 males, 14 females; median age 35.7), 33 (40.7%)
presented localized dermatitis, respectively, in: the hands (57.6%), forearms (24.2%), neck,
and face (12.1%) (Table 1). Of the 45 dental hygienists (12 males, 33 females; median age
23.5), 13 (28.8%) showed clinical features of dermatitis; the most frequently affected sites
were the hands (53.8%), forearms (23.1%), head, and neck (15.4%) (Table 1).

Patch tests were positive for at least one allergen in 37 individuals: 30 dental techni-
cians (37%) and 7 dental hygienists (15.6%) (Table 2).

Table 2. Methacrylate series (FIRMA) patch test positivity for at least one allergen in dental technician
and dental hygienist groups.

Patch Test Positivity
(N = 126)

Dental Technicians (81 pts)
N (%)

Dental Hygienist (45 pts)
N (%) p Value

Yes (N = 37) 30 (37.0) 7 (15.6)
0.01No (N = 89) 51 (63.0) 38 (84.4)

In 21 of these, the positive patch tests were multiple. The most frequently positive
allergens were: 2-hydroxyethyl methacrylate (2-HEMA), ethylene glycol dimethecrylate
(EGDMA), methyl methacrylate (MMA), and 2-hydroxypropyl methacrylate (2-HPMA)
(Table 3).
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Table 3. Methacrylate series (FIRMA) patch test-positive allergens.

Name % FIRMA

1,3-butanediol dimethacrylate 2

Butyl acrylate 1

Butyl methacrylate 2

N,N-dimethylaminoethyl methacrylate 0.2

1,6-hexanediol diacrylate 0.1

Ethyleneglycol dimethacrylate 2

2-ethylhexyl acrylate 0.5

2-hydroxyethyl methacrylate 2

Hydroxypropyl methacrylate 2

Methyl methacrylate 5

Tetraethylene glycol dimethacrylate 2

Tetrahydrofurfuril methacrylate 2

Triethyleneglycol dimethacrylate 2

Dimethacrylate diurethane 2

As previously described by Koppula et al. [11], the cross-reactivity of methacrylates is
based on their chemical structure. In particular, they hypothesized that the acrylates with
the carboxy ethyl side group react with receptors on antigen-presenting cells to generate
antigenically identifiable residues.

The odds ratio for the professional risk of exposure was OR = 3.19 (CI 95%, 1.27–8.04;
p = 0.02) in dental technicians vs. dental hygienists, showing an increased professional risk
in the first group.

4. Discussion

The results of our study confirm the high incidence of occupational allergy to MA
and the growing phenomenon of allergy to acrylates and MA in dental technicians and
dentists; these data are in accordance with the scientific literature [5,6,10,12,13]. In our study,
the higher incidence was found in the dental technician group, due to the predominant use
of the hands, which caused an increased exposure to the substances (21% positive patch
tests in the dental technician group vs. 13.3% in the dental hygienist group). This group
of workers was exposed to the monomeric form of MA during the preparation of the
dental resins. Acrylates and MA are important compounds in dental prosthetic work, so it
was not surprising that a greater reactivity in dental technicians was found compared to
dental hygienists.

The most commonly positive acrylic monomers were EGDMA, 2-HEMA, and 2-
HPMA. Animal studies have shown strong cross-reactivity between these three methacry-
lates [14]. Stevenson, in 1941, reported the first case of acrylate allergy in a patient with an
allergy to methyl MA [15]. Therefore, sensitized individuals are often multiallergic and,
accordingly, it is difficult to reach definitive conclusions regarding cross-allergy, because
concomitant exposure to several acrylic monomers and multiple sensitization could be an
alternative explanation [10]. Additionally, the presence of impurities in denture acrylate
components, which may contain a variable proportion of other (meth)acrylates than those
officially declared, should be considered [16].

Skin manifestations usually involve directly exposed areas that are not covered by
clothes or individual protection devices. The typical clinical signs involve the hands;
however, facial involvement has also been described. In our patients, neck and face mani-
festations were also observed. The causes include contamination by hands to the face and
airborne allergenic material [17]. In fact, during their professional activity, personnel use



Allergies 2021, 1 126

cutters which produce dust, thus favoring the possibility of an airborne dermatitis that
involves the skin of the neck and face. In fact, following exposure to MA suspended
in air, professionals show symptoms even if such areas have not been in direct contact
with acrylates.

Our results confirm the high sensitizing potential of MA in the workplace for dental
personnel, and in particular, an increased professional risk due to the predominant use
of the hands for dental technicians. Allergic contact dermatitis caused by MA involves
directly exposed areas that are not covered by clothes or individual protection devices and
can be correlated with a lack of or inadequate use of personal protective equipment.

In order to avoid contact dermatitis, health practitioners should recognize possible
occupational hazards in dentistry and should adopt preventive measures.

The preventive measures should include the proper use of personal protective equip-
ment, including gloves, protective eyewear, face shields, and disposable gowns.

No-touch techniques are important in order to avoid skin exposure to these chemi-
cals [18]. The nitrile rubber gloves provide better protection against permeation by MA
with higher resistance to permeation and a lower permeation rate of the monomers [19].
Moreover, gloves should be changed frequently. The adoption of such primary preventive
measures can be useful in preventing new cases of contact dermatitis, which may lead to a
change of occupation.

Patch testing is needed for a complete evaluation of occupational skin allergy due to
MA in dental personnel.

The principles of the 1975 Declaration of Helsinki revised in 2013 were followed in
this study.
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