Med Oral Patol Oral Cir Bucal. 2012 Mar 1;17 (2):¢320-4. Sensitization to dental materials in atopic patients

Journal section: Oral Medicine and Pathology doi:10.4317/medoral. 17424

Publication Types: Research http://dx.doi.org/doi:10.4317/medoral 17424

Determination of susceptibility to sensitization to dental
materials in atopic and non-atopic patients

Gonzalo Rojas-Alcayaga !, Alonso Carrasco-Labra 2, Paula Danis 3, Maria-Antonieta Guzman 4, Irene Mora-
les-Bozo 5, Blanca Urziia ¢, Ana Ortega-Pinto ’

' Department of Pathology, Faculty of Dentistry, University of Chile, Dento-Maxilo-Facial Service, Clinical Hospital University
of Chile, Sergio Livingstone 943, Independencia. Santiago-Chile

2 Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, University of Chile. Evidence-Based Dentistry Unit, Fa-
culty of Dentistry, University of Chile, Sergio Livingstone 943, Independencia. Santiago-Chile

3 Dentistry, Currently Private Practice, Sergio Livingstone 943, Independencia, Santiago-Chile

* Allergy Center, Clinical Hospital University of Chile, Santos Dumont 999, Independencia, Santiago-Chile

5 Department of Basic and Communitarian Sciences, Faculty of Dentistry, University of Chile, Sergio Livingstone 943. Indepen-
dencia. Santiago-Chile

¢ Department of Basic and Communitarian Sciences, Faculty of Dentistry, University of Chile, Sergio Livingstone 943. Indepen-
dencia. Santiago-Chile

" Department of Pathology, Faculty of Dentistry, University of Chile, Sergio Livingstone 943, Independencia. Santiago-Chile

Correspondence:

Sergio Livingstone 943, Independencia

Santiago-Chile

grojasalcayaga@yahoo.es Rojas-Alcayaga G, Carrasco-Labra A, Dants P, Guzman MA, Morales-
Bozo I, Urzua B, Ortega-Pinto A. Determination of susceptibility to sen-
sitization to dental materials in atopic and non-atopic patients. Med Oral

) Patol Oral Cir Bucal. 2012 Mar 1;17 (2):e320-4.
Received: 03/12/2010 http://www.medicinaoral.com/medoralfree01/v17i2/medoralv17i2p320.pdf
Accepted: 25/03/2011

Article Number: 17424 http://www.medicinaoral.com/
© Medicina Oral S. L. C.I.LF. B 96689336 - pISSN 1698-4447 - eISSN: 1698-6946
eMail: medicina@medicinaoral.com
Indexed in:
Science Citation Index Expanded
Journal Citation Reports
Index Medicus, MEDLINE, PubMed
Scopus, Embase and Emcare
Indice Médico Espaiiol

Abstract

Introduction: Some studies report that atopic patients have a greater frequency of delayed-type sensitization than
non-atopic patients.

Objective: To determine the influence of the atopic condition on delayed sensitization to dental materials.
Design: cross-sectional study.

Methods: Forty (40) atopic subjects and forty (40) non-atopic subjects, of both sexes, between 20 and 65 years of
age were included. The determination of delayed sensitization to dental materials was performed using patch test.
An oral exam was also carried out to check for lesions of the oral mucosa.

Results: 61.25% of the patients were positive for delayed-type sensitization to one or more allergens, being
palladium chloride (21.25%), ammoniated mercury (20%), benzoyl peroxide (12.5%) and amalgam (10%) the
most frequent. The frequency of sensitization was 67.5% in the group of atopic patients, compared to 55% in
the non atopic group (p>0.05). The materials with the greatest difference of sensitization in atopic compared to
non-atopic patients were ammoniated mercury, benzoyl peroxide, amalgam and Bisphenol A Dimethacrylate
(BIS-GMA).
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Conclusion: The atopic condition is not related to a higher frequency of delayed sensitization to a battery of dental

materials.

Key words: Patch test, delayed-type sensitization, allergy contact, atopia, dental materials.

Introduction

The materials used in odontology have diverse origins
and natures, including antiseptics, metals, alloys, porce-
lains, impression materials, local anesthetics, cements,
latex gloves, rubber dams, acrylates, adhesives, mouth-
washes, and others (1-5). Kanerva et al. (6) identified
more than 130 possible allergens derived from materi-
als for use in odontology. Hypersensitivity reactions to
dental materials are rare (3,4). The likely causes of this
could be: 1) the presence of saliva in the mouth, which
creates drag, dilutes and eliminates allergens; 2) the
presence of keratinization in some areas of the mucosa,
which impedes the binding of haptens; 3) the high tis-
sue vascularization makes it capable of eliminating al-
lergenic molecules from the area; 4) the oral mucosa has
a marked mechanical resistance and 5) the low cellular
density of Langerhans cells as compared to skin. This
also explains the greater prevalence of hypersensitive
reactions on the skin than the mucosa. (3,7-9). Diverse
studies have attempted to establish a relationship be-
tween the atopic condition and development of contact
hypersensitivity reactions. On one hand, some authors
have pointed out that contact allergic reactions are less
frequent in atopic patients than in non-atopic patients
(10). Others suggest that the atopic condition represents
a greater disposition to develop contact hypersensitivity
(11) or that it is associated with a higher frequency of
sensitization as determined with patch tests, compared
to non-atopic patients (12). On the other hand, some au-
thors found no relationship between atopia and contact
hypersensitivity using IgE measurements and Prick
tests as a marker of this condition (13,14). However, the
relationship between atopia and delayed sensitization
has not been studied for dental materials. The objective
of this study was to determine if the atopic condition
is related to a greater susceptibility to develop delayed
sensitization to dental materials.

Patients and Methods

-Patients

The sample was composed of 40 atopic subjects and 40
non-atopic subjects, of both sexes, between 20 and 65
years of age. Atopic patients were recruited from the
Allergy Center of the Clinical Hospital and non atopic
subjects were selected from patients that requested den-
tal treatment at the School of Dentistry of the University
of Chile. All of the selected patients signed an informed
consent agreement. The study protocol was approved by
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the ethics committees of the participating institutions
and has been conducted in accordance with the ethical
principles included in the World Medical Association
Declaration of Helsinki. The participants were consid-
ered atopic when at least two of the following criteria
were present: having a clinical history of atopic derma-
titis, allergic rhinitis, allergic asthma, or food allergies;
each confirmed by prick test. The non-atopic patients
were defined as those that did not present signs or symp-
toms of immediate allergies at the taking of the history,
a situation confirmed by application of the ISAAC sur-
vey (15). None of the patients were taking any drugs as
topical and systemic steroids or antihistamine medica-
tions during the last month following the Allergy Center
of the Clinical Hospital protocol.

-Patch testing

The determination of delayed sensitization to dental ma-
terials was performed by patch test (25x10 Finn Cham-
bers), which included a negative control (Vaseline) plus
20 allergens (Fig. 1) (Hermal Trolab® Dental Materials
set, Germany). This allergen set was revised and pro-
duced according to the recommendations of the Inter-
national Contact Dermatitis Research Group (ICDRG)
and the European Environmental and Contact Dermati-
tis Research Group (EECDRG). These were placed on
the upper back away from the midline. A first reading
was made at 48 hours and a second at 72 hours after
applying the patch. The following was considered evi-
dence of sensitization: erythema, infiltration (papular
reaction), edema and/or vesicles (16).

-Clinical Exam

Two oral pathologists, both dental surgeons, carried out
an intra-oral clinical exam in the Dento-Maxilo-Facial
Service at the University of Chile Clinical Hospital. The
lesions encountered were documented photographically
and diagnosis was made by clinical and anatomopatho-
logical examination. For all patients the type and loca-
tion of dental restorations or prosthetic devices were
registered. All the data were recorded in a case report
form in duplicated and managed in a Microsoft Office
Excel 2003 ®by an assistant researcher.

-Statistical analysis

Descriptive statistical analysis was carried out based
on proportions and mode. The association between
atopic condition and sensitization to dental materials
was carried out with chi-square tests (X?), using a sig-
nificance level of p < 0.05, with a confidence inter-
val of 95% in Data Analysis and Statistical Software
STATA ® 10.0.
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Fig. 1. Comparison of frequency of sensitization per allergen in atopics and nonatopics patients.

Results

The atopic group consisted of 40 patients, 28 (70%)
women and 12 (30%) men, with an average age of 34.6
years. The non-atopic group was formed by 40 patients,
30 (75%) women and 10 (25%) men, with an average
age of 41.87 years. Non-statistically significant dif-
ference was observed. Of the entire group of patients
(n=80), 61.25% presented sensitization to at least one
of a battery of dental materials, with palladium chlo-
ride (21.25%), ammoniated mercury (20%), benzoyl
peroxide (12.5%) and amalgam (10%) being the most
frequent. In terms of the intensity of sensitization, only
palladium chloride provoked a “severe” response (+++)
in 3.75% of the patients and a “moderate” response (++)
in 3.75% of the cases. Ammoniated mercury produced
“moderate” responses in 3.75% of the patients. The ma-
terials with the greatest frequency of sensitization for
the group of atopic patients were: ammoniated mercury
(25%), benzoyl peroxide (22.5%), palladium chloride
(22.5%), amalgam (17.5%) and Bisphenol A Dimetha-
crylate (BIS-GMA) (10%).

On comparing the frequency of sensitization between
atopic and non-atopic patients, 67.5% of the former pre-
sented sensitization, against 55% obtained with non-a-
topic patients. However, this difference was not statisti-
cally significant (p> 0.05). The frequency of sensitiza-
tion by group and by dental material tested is compared
in Figure 1. Those that presented the greatest difference
in sensitization for the atopic group with respect to the
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non-atopic group were ammoniated mercury (25% vs.
15%), benzoyl peroxide (22.45% vs. 2.5%), amalgam
(17.5% vs. 2.5%) and BIS-GMA (10% vs. 0%). How-
ever, only the benzoyl peroxide difference was statisti-
cally significant (p<0.05).

Only 3 patients presented lesions: one atopic patient
presented a lichenoid lesion on the inner surface of the
cheek related to an amalgam restoration. The clinical
diagnosis was confirmed by a biopsy, which showed a
typical histological features of lichenoid reaction (epi-
thelium with hyperkeratosis, basal cell layer degene-
ration, and band-like lymphoplasmacytic infiltration
below the epithelio-mesenchymal junction), and by a
positive reaction to ammoniated mercury (+++) and
amalgam (++) in the patch test. Two other patients, one
atopic and the other nonatopic, presented desquamative
type lesions on the fingertips of both hands, together
with a positive patch test to methyl methacrylate (++)
and (2-hydroxyethyl)- methacrylate (2-HEMA) (++) in
the case of the atopic patient and to palladium chloride
(+4) in the case of the non-atopic patient. Both cases
corresponded to occupational dermatitis, a dentist and a
metal factory worker, respectively.

Discussion

According to the data of our study, there was not dif-
ference between atopic and non-atopic condition in
relation to frequency of dental materials sensitization.
Other differences between the groups, like age struc-
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ture or gender were not related with the frequency of
sensitization. The literature mentions that atopic pa-
tients have a greater risk to develop allergic phenomena
when compared to non-atopic patients. Similarly, the
presence of IgE-mediated sensitization produces an in-
crease in the susceptibility to develop hypersensitivity
to allergens tested by prick test (17, 18). With respect to
delayed cell-mediated allergic responses, the literature
is similar. Evidence indicates that the existence of de-
layed-type sensitization to one or more allergenic spe-
cies augments the susceptibility for the same to occur
with others (for example nickel, cobalt and chrome) (18)
and the more severe or intense the response in the patch
test, the greater the risk to develop an allergy to these
allergens or to become sensitive to others (hypersensi-
tivity 1V) (18-20). Nevertheless, other studies have not
been able to find a relationship between these variables
(13, 14). Our results did not confirm a relationship be-
tween a greater sensitization mediated by type IV res-
ponses and the atopic condition, which is mediated by a
type I mechanism. Similar findings showed Raap et al.
(21) about the low frequency of history of atopy among
patients with positive patch test reaction to dental mate-
rials. These results likely differ from other studies due
to the diverse definitions of atopia that have been em-
ployed by different authors (10-14).

The allergens tested in this study that showed the great-
est frequency of sensitization were: palladium chloride,
ammoniated mercury, benzoyl peroxide and amalgam,
which differed from what has been reported in some
other studies (2, 16). However the high palladium sen-
sitization is similar to others studies (21, 22) and the
amalgam and mercury are the most dental material with
positive patch test reaction in others (23). A possible
reason for the higher sensitization is that palladium has
become and important contact allergen because of in-
creased use in industry, jewelry, and dentistry (24). The
differences in frequency of sensitization could be due
to the fact that each population group presents distinct,
genetically determined immunological characteristics,
specific allergens according to region, and differences in
lifestyle, therapeutic practices and supplies used by lo-
cal industries (17,25). An example of this is observed in
the frequency of sensitization to allergens contained in
amalgam restorations. Ammoniated mercury presented
a frequency of general sensitization of 20%, a value that
differs from those found in other studies, which report a
maximum percentage of 13% (16,26). The percentage of
sensitization to amalgam in this study was 10%, which
is much greater than other studies, which report esti-
mated values of 1.1% (16). These reports come from de-
veloped countries, mainly Scandinavian, where the use
of amalgam as a restoration material is questioned, be-
ing considered toxic to the environment and to human
beings. It is also known that in these countries the inci-
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dence of decays is lower with respect to Latin American
countries where, in contrast, amalgam is permitted as a
restoration material and is used extensively in primary
healthcare centers. However in East European countries
the frequency of amalgam sensitization is similar to
Latin America (23), probably because the frequent use
of amalgam restoration.

In the analysis of sensitization frequency to amalgam
and ammoniated mercury between the study groups, we
observed that the atopic patients had a higher frequency
of sensitization to these allergens than non-atopic pa-
tients. However, this difference was not statistically
significant.

Of the group of acrylates, 2-HEMA (2-hydroxyethyl
methacrylate) and BIS-GMA showed the greatest per-
centage of sensitization (5%). This value is in agreement
with others found in the literature, which describes a
range of 2.8% to 5.8% (16,27). Only benzoyl peroxide
(BP) showed statistically significant difference between
atopic and non-atopic groups (22.45% vs. 2.5%). But, we
have to consider that BP was the highest dental material
that provoked irritative reactions or doubtful lectures
(+/-), with 27.5% in atopics and 30% in non atopics pa-
tients. This material could be difficult on visual exami-
nation to differentiate between allergic or irritative re-
actions. We had a score of -0.69 in the Kanerva reaction
index (16); otherwise Kanerva showed a score of -0.51,
this means that BP shows a tendency to induce skin re-
actions hardly distinguishable between allergic or irri-
tative. However, the BP sensitization proportions, were
significantly different between atopics and non atopics
subjects, with values of 22.45% and 2.5%, respectively;
this finding suggest that besides the irritative responses,
it induce sensitization reactions in atopic patients. The
origin of patient’s sensitization to this allergen may be
due to other source of sensitization, i.g. wheat flour, cos-
metic products, etc.

The clinical exam detected a lesion in the oral mucosa
attributable to an immunoallergic etiology in an atopic
patient (lichenoid reaction). Two patients (one atopic
and another non-atopic) showed immunoallergic lesions
on the skin of the hands. On relating the sensitization
results to the clinical expression of oral lesions of al-
lergenic origin, no association was observed between
the high percentage of patients sensitized to some mate-
rial and the presence of clinical manifestations of le-
sions (hypersensitivity). This result is in agreement
with other studies that show not oral clinical relevance
for positive patch test reaction to dental materials (21).
This suggests that the oral mucosa could be an impor-
tant route of sensitization; however, it presents a high
grade of tolerance. Considering that the oral mucosa is
part of the epithelial barrier of the digestive system, the
need for tolerance to an extensive amount of antigens is
apparent. Of 23 patients that had contact dermatitis due
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to metals and had restorations of this type in the mouth,
none demonstrated the presence of lesions during intra-
oral examination. Contact dermatitis to metals does not
necessarily imply that an allergic contact mucositis to
metals must result when these are in contact with the
oral mucosa.

Through the use of the Prick test and the clinical his-
tory of allergies to establish a diagnosis of atopia, it
was observed that patients with this condition would
not present more susceptibility to develop delayed-type
sensitization to dental materials commonly used in clin-
ical practice, i.e. the atopic condition would not be re-
lated to a higher frequency of sensitization to a battery
of dental materials.

References with links to Crossref - DOI

References
1. Gawkrodger DJ. Investigation of reactions to dental materials.Br J
Dermatol. 2005;153:479-85.

2. Khamaysi Z, Bergman R, Weltfriend S. Positive patch test reac-
tions to allergens of the dental series and the relation to the clinical
presentations.Contact Dermatitis. 2006;55:216-8.

3. Lygre H. Prosthodontic biomaterials and adverse reactions: a
critical review of the clinical and research literature. Acta Odontol
Scand. 2002;60:1-9.

4. Mallo Pérez L, Diaz Donado C. Intraoral contact allergy to materials
used in dental practice. A critical review.Med Oral. 2003;8:334-47.

5. Van Loon LA, Bos JD, Davidson CL. Clinical evaluation of fifty-
six patients referred with symptoms tentatively related to allergic
contact stomatitis. Oral Surg Oral Med Oral Pathol. 1992;74:572-5.
6. Kanerva L, Estlander T, Jolanki R. Dental problems. In: Guind J
D, ed. Practical contact dermatitis; New York: Mc Graw-Hill 1995.
P. 397-432.

7. Goon AT, Isaksson M, Zimerson E, Goh CL, Bruze M. Contact
allergy to (meth)acrylates in the dental series in southern Sweden: si-
multaneous positive patch test reaction patterns and possible screen-
ing allergens. Contact Dermatitis. 2006;55:219-26.

8. Hensten-Pettersen A. Skin and mucosal reactions associated with
dental materials. Eur J Oral Sci. 1998;106:707-12.

9. Sarrami N, Pemberton MN, Thornhill MH, Theaker ED. Adverse
reactions associated with the use of eugenol in dentistry. Br Dent J.
2002;193:257-9.

10. Blondeel A, Achten G, Dooms-Goossens A, Buekens P, Broeckx
W, Oleffe J. Atopy and contact allergy. Ann Dermatol Venereol.
1987;114:203-9.

11. Manzini BM, Ferdani G, Simonetti V, Donini M, Seidenari S.
Contact sensitization in children. Pediatr Dermatol. 1998;15:12-7.
12. Dotterud LK, Falk ES. Contact allergy in relation to hand eczema
and atopic diseases in north Norwegian schoolchildren. Acta Paedi-
atr. 1995;84:402-6.

13. Rystedt I. Contact sensitivity in adults with atopic dermatitis in
childhood. Contact Dermatitis. 1985;13:1-8.

14. Spiewak R. Atopy and contact hypersensitivity: a reassessment
of the relationship using objective measures. Ann Allergy Asthma
Immunol. 2005;95:61-5.

15. Williams H, Robertson C, Stewart A, Ait-Khaled N, Anabwani
G, Anderson R, et al. Worldwide variations in the prevalence of
symptoms of atopic eczema in the International Study of Asthma and
Allergiesin Childhood. J Allergy Clin Immunol. 1999;103:125-38.
16. Kanerva L, Rantanen T, Aalto-Korte K, Estlander T, Hannuksela
M, Harvima RJ, et al. A multicenter study of patch test reactions with
dental screening series.Am J Contact Dermat. 2001;12:83-7.

17. Talesnik E, Hoyos R. Revision of the nomenclature for allergic
diseases in pediatric practice. Rev Chil Pediatr 2006;77:239-246.

18. Thornhill MH, Pemberton MN, Simmons RK, Theaker ED.
Amalgam-contact hypersensitivity lesions and oral lichen planus.

e324

Sensitization to dental materials in atopic patients

Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2003;95:291-9.
19. Hegewald J, Uter W, Pfahlberg A, Geier J, Schnuch A, IVDK. A
multifactorial analysis of concurrent patch-test reactions to nickel,
cobalt, and chromate.Allergy. 2005;60:372-8.

20. Brasch J, Schnuch A, Uter W, German Contact Dermatitis
Research Group (DKG)and the Information Network of Depart-
ments of Dermatology (IVDK). Strong allergic patch test reactions
may indicate a general disposition for contact allergy. Allergy.
2006;61:364-9.

21. Raap U, Stiesch M, Reh H, Kapp A, Werfel T. Investigation of
contact allergy to dental metals in 206 patients. Contact Dermatitis.
2009;60:339-43.

22. Hosoki M, Bando E, Asaoka K, Takeuchi H, Nishigawa K. As-
sessment of allergic hypersensitivity to dental materials. Biomed
Mater Eng. 2009;19:53-61.

23. Ditrichova D, Kapralova S, Tichy M, Ticha V, Dobesova J,
Justova E, et al. Oral lichenoid lesions and allergy to dental mate-
rials. Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub.
2007;151:333-9.

24. Durosaro O, El-Azhary RA. A 10-year retrospective study on
palladium sensitivity.Dermatitis. 2009;20:208-13.

25. Lazarov A. European Standard Series patch test results from a
contact dermatitis clinic in Israel during the 7-year period from 1998
to 2004. Contact Dermatitis. 2006;55:73-6.

26. Issa Y, Brunton PA, Glenny AM, Duxbury AJ. Healing of oral
lichenoid lesions after replacing amalgam restorations: a system-
atic review.Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2004;98:553-65.

27. Isaksson M, Lindberg M, Sundberg K, Hallander A, Bruze M.
The development and course of patch-test reactions to 2-hydroxye-
thyl methacrylate and ethyleneglycol dimethacrylate.Contact Der-
matitis. 2005;53:292-7.


http://www.medicinaoral.com/ref/17424.htm

