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Hypersensitivity to conventional and to
nickel-free orthodontic brackets

Hipersensibilidade a brdquetes ortodénticos
convencionais e a braquetes “nickel-free”

Abstract: The aim of this study was to evaluate the allergenic potential of orthodontic
brackets, comparing the cutaneous sensitivity provoked by metals present in conventional
metallic brackets to that provoked by brackets with a low concentration of nickel, known
as “nickel-free”. A sample was selected from 400 patients undergoing treatment in the
orthodontic clinic of the Pontifical Catholic University of Minas Gerais (Belo Horizonte,
MG, Brazil), in the period from the beginning of 2002 to the end of 2003. A cutaneous
sensitivity patch test containing 5% nickel sulphate was used in 58 patients (30 males and
28 females), aged between 11 and 30, which were using fixed appliances with Morelli®
brackets in both arches. In a second phase, 30 days later, a comparative test of cutane-
ous sensitivity was applied to the whole sample with two types of test specimens, in the
form of a disc. Two alloys were tested: discs composed of the alloy used in the construc-
tion of conventional brackets and discs composed of a nickel-free alloy. The internal part
of the forearm was chosen for testing, and 20 test specimens of each experiment (cor-
responding to the twenty brackets of a complete fixed appliance) were applied. Of the 58
patients evaluated, 16 patients were sensitive to the patch test with 5% nickel sulphate.
Out of these 16 patients, 12 developed an allergic reaction to experiment 1 (test specimen
with nickel), while in experiment 2, only 5 patients showed sensitivity to that sample. The
McNemar test revealed that the nickel-free test specimens provoked less allergic reaction
when compared with the conventional alloy (p = 0.016).

Descriptors: Hypersensitivity; Nickel; Stainless steel; Orthodontics, corrective.

Resumo: Este trabalho teve como objetivo avaliar a capacidade alergénica provocada pe-
los braquetes ortoddnticos, comparando a sensibilidade cutdnea provocada pelos metais
presentes nos braquetes metélicos convencionais com a provocada por braquetes com bai-
xa concentracdo de niquel (“nickel-free”). A amostra foi selecionada dos 400 pacientes
em tratamento da clinica de Ortodontia da Pontificia Universidade Catdlica de Minas
Gerais (Belo Horizonte, MG, Brasil), no periodo compreendido entre o inicio de 2002 e o
final de 2003. A amostra consistiu de 58 pacientes (30 homens e 28 mulheres), com idades
variando de 11 a 30 anos, os quais eram portadores de aparelho ortodontico fixo Mo-
relli® em ambos os arcos. Estes pacientes foram diagnosticados quanto a sensibilidade ao
niquel, por meio da aplica¢dao do “patch test” com sulfato de niquel a 5%. Em uma segun-
da fase, trinta dias ap6s o “patch test”, comparou-se a sensibilidade cutdnea provocada
pelos metais presentes nos braquetes convencionais e nos “Nickel Free”, por meio de um
teste de sensibilidade cutdnea utilizando-se dois tipos de corpos-de-provas, em formato
de disco, com a mesma composicio destes bridquetes. A drea de elei¢io para realizagio
deste teste foi a parte interna do antebraco, sendo aplicados vinte corpos-de-prova de
cada experimento (referente a uma boca completa de braquetes). Dos 58 pacientes ava-
liados, 16 deles foram sensiveis ao “patch test” com sulfato de niquel a 5%. Dentre estes
16 pacientes, 12 deles desenvolveram reagio alérgica ao Experimento 1 (corpo-de-prova
com niquel), enquanto que no Experimento 2 (corpo-de-prova “Niquel Free”) apenas §
pacientes apresentaram sensibilidade a esta amostra. O teste de McNemar revelou que
os corpos-de-prova “nickel-free” provocaram menor reacdo alérgica quando comparados
aos convencionais (p = 0.016).

Descritores: Hipersensibilidade; Niquel; Aco inoxiddvel; Ortodontia corretiva.



Introduction

Contact with nickel is one of the most frequent
causes of contact dermatitis.>!2%:26:27 This metal
is found in the environment and potential contact
comes from water, air, some foods and from medi-
cal and orthodontic devices, as well as jewellery
and, increasingly, body piercing.>!"-2*

Nickel alloys are widely used in the orthodontic
clinic in brackets, wires, bands and other orthodon-
tic accessories. Nickel has been incorporated into
the majority of these alloys to increase the corrosion
resistance and reduce oxidation at high tempera-
tures.?> However, when these alloys are in contact
with the oral environment, they are subject to cor-
rosion and liberate metallic ions into the oral cavity,
among them nickel ions.*>?

As a result, research has been undertaken with
the aim of evaluating nickel ion liberation resulting
from corrosion of orthodontic devices in contact
with the oral cavity.%28

The literature shows that nickel is potentially
allergenic, and capable of provoking a late-phase,
type IV hypersensitivity reaction, that presents signs
in the oral cavity including gingival overgrowth,
angular cheilitis and labial desquamation.”!6:1%:24
There are reports in the literature that allergic reac-
tions to nickel are frequently associated with reac-
tions to other metals, among them chrome and co-
balt.4’5’9’13’28

Studies have shown that nickel ion liberation
from orthodontic appliances is capable of provok-
ing allergic reactions in the oral cavity.””'* Many
authors have reported a directly proportional rela-
tionship between the concentration of nickel ions
liberated and the concentration of nickel in the al-
loy. This situation has provoked the metallurgical
industry to support research seeking hypoallergenic
orthodontic accessories.®*1415:26:28 Accessories made
with low concentrations of nickel, known as nickel-
free brackets, have appeared as a material capable
of liberating lower quantities of nickel ions, which
suggests a lower sensitivity and is therefore ideal for
patients hypersensitive to this metal.!?1423:2526,28 Ag
a result of these clinical findings and reports in the
literature, this study had the objective of comparing
the cutaneous sensitivity provoked by conventional
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metallic brackets to that provoked by brackets with
low concentrations of nickel, known as nickel-free
brackets.

Material and Methods

From 400 patients undergoing treatment in the
orthodontic clinic of the Pontifical Catholic Univer-
sity of Minas Gerais (Belo Horizonte, MG, Brazil)
in the period from the beginning of 2002 to the end
of 2003, a sample was selected of 58 patients (30
male and 28 female), aged between 11 and 30 years.
All patients used total fixed appliances with More-
1i® brackets (Dental Morelli Ltda. - Sorocaba, SP,
Brazil) in both arches, showed no systemic altera-
tions, and did not use any medication.

In the first phase, all patients were questioned
concerning a personal and/or family history of pre-
vious allergy to metal during medical history tak-
ing, and were then submitted to cutaneous testing
using a patch test containing 5% nickel sulphate
(Substance 27 — FDA Allergenic Ltda., Rio de Janei-
ro, RJ, Brazil). The patch test was applied to the up-
per arm of each individual, following the technique
described by Marks, Deleo? (1992), for a period of
48 hours. The reading scale used was proposed by
the International Contact Dermatology Research
Group (ICDRG). In the second phase, 30 days lat-
er, a comparative test of cutaneous sensitivity was
applied to the whole sample with two types of test
specimens, in the form of a disc, with a diameter of
2 mm (Chart 1).

In each individual, 20 test specimens of each Test
were applied in the same area (with reference to the
twenty brackets of a complete fixed appliance), on
the internal part of the forearm for 48 hours. The
method of reading was the same as that used for the
patch test. Test 1 was applied in the right forearm
and Test 2, in the left forearm. All procedures used
were conducted according to the ethic standards set

Chart 1 - Testing of test specimens.

Test 1 Test 2

Test specimens with nickel | Test specimens with a low
(composition similar to concentration of nickel (composition
that of a conventional similar fo that of a nickel-free
bracket) bracket)
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by the Research in Humans Committee, Pontifical
Catholic University of Minas Gerais, and accord-
ing to the Helsinki Declaration (1975), reviewed in
1983.

The sensitivity results were statistically analysed
using the McNemar test and Fisher’s exact test.

Results

Of the 58 patients evaluated, 16 patients
(27.6%) were sensitive to nickel as measured by a
positive patch test (Graph 1). In relation to a previ-
ous history of allergy to metals, of the 42 patients
(72.4%) which were negative to the patch test,
only one patient (2.4%) reported a positive histo-
ry, while in the group of 16 patients (27.6%) which
were positive to the patch test, this number raised
to 6 patients (37.5%). This difference was signifi-

O Negative

B Positive (+)
B Positive (++)
O Positive (+++)

Graph 1 - Clossification of patients according to patch test

results.
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Graph 3 - Classification of patients according to skin test-
ing with test specimens. (Note: p = 0.016, McNemar test.)
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cant, as revealed by Fisher’s exact test (Graph 2).
In relation to an allergic response to the test
specimens, 12 patients (20.7%) developed allergy
to Test 1, of which 7 patients displayed a weak
positive reaction (+), while the other 5 displayed
a strong positive reaction (++). In Test 2, only §
patients (8.6%) showed sensitivity to the test spec-
imens (a weak positive response, +), demonstrat-
ing a significant reduction (p = 0.016, McNemar
test) in comparison to the results of the other Test
(Graph 3).

In the group of 16 patients sensitive to the patch
test, 12 of them (75%) showed sensitivity to the test
specimen of Test 1 and, among them, 5 patients
(31%) reacted to the test specimen in Test 2 as well
as to that in Test 1, with a significant difference
(p = 0.016, McNemar test) (Graph 4).
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62.5

© 60 1
C
)
5 401 37.5

20

2.4
0 T

Negative patch test Positive patch test

Graph 2 - Classification of patients according to history of
allergy to metals with respect to patch test. (Note: p = 0.001,
Fisher’s exact test.)

Positive patch test patients

Nickel test samples Nickel-free test samples

Graph 4 - Patients with a positive patch test and sensitive to
the test specimens. (Note: p = 0.016, McNemar fest.)



Discussion

The prevalence found in this study of a sensitiv-
ity reaction to nickel was 27.6% of the sample and is
in agreement with the results of other studies cited
in the literature.>® A positive association was found
between a history of allergy to metals and a hyper-
sensitivity reaction to nickel (6 patients = 37.5%,
n = 16) similar to that found by Blanco-Dalmau et
al.® (1984) and Menezes et al.??> (2004). A signifi-
cant reduction in the allergic response was found
when comparing exposure to the two types of test
specimens. Only five patients from the whole sample
were sensitive to the nickel-free test specimen (Test
2), and these patients were positive to both the patch
test and the test specimen containing nickel (Test 1).
Graph 4 shows that only 12 of the patients with a
positive patch test to nickel showed sensitivity to the
test specimen containing nickel. The remaining four
patients with a positive patch test were therefore
false-positive.

Menné et al.?* (1987) found similar results, but
used alloys which liberated higher levels of nickel
ions, provoking a more potent skin reaction.

A possible explanation for all the patients sensi-
tive to the test sample of Test 2 and who were also
sensitive in Test 1 may be that the allergic reaction
to nickel is often associated with allergies to chrome
and cobalt, which are potent allergens present in the
composition of the two test specimens. Probably,
these five patients were sensitive to nickel as well as
to chrome and cobalt, as cited in the work of many
auth0r5.4’9’13’22’28
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to their health.”$
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allergic potential !>
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