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ABSTRACT

Patch test of dental alloys was condueted on dentists in the Department of Prosthetic Dentis-
try, Hiroshima University School of Dentistry. The positive rate of the first patch test in the
test group was 47.1%, and that in the control group was 10.0%, showing a large difference
hetween the two groups. Furthermore, a second patch test was conducted on those who showed
a positive response together with pustular or follicular reaction. As neither positive response
nor pustular or follicular reaction was observed in the second patch test, the results were reparded
as negative. Only a very slight difference in the positive rate could be observed when the results
of the two fests were combined. The results of the present study suggest that the possibility
is small for dentists to develop metal hypersensitivity in normal clinical practice.

Key words: Metal hypersensitivity, Dental alloy, Patch test

Dental alloys containing various elements are
used to reconstruct decayed and missing teeth in
the form of inlays, crowns, bridges and dentures,

Table 1. Test substances used in patch test of dental
alloys

Recently, case studies and research have cumula- é 33384 g 3; Zg
tively suggested that hypersensitive reactions such 3 KZCI'ZBT 0.4 % aq
as dermatitis, urticaria and lichen planus are at- 4 NiSO, 5 % aq
tributable to dental alloys**™. It is a general rule 5 NiSO, 9 % aq
that dental alloys used in dental freatment must 6 CoCl, 2 % ag
not be harmful. However, it has been reported that 7 HgCl, 0.1 % aq
even precious metals may corrode and dissolve in 8 HgCl, 0.05% aq
the oral environment®. In routine dental practice 9 SnCly 2 % aq
the dentist is very liable to become sensitized to 10 SnCly 1 % aq
metal ions that may cause allergic reaction. It has 11 CdSO, 1 % aq
not been confirmed, however, that the rate of such 12 AuCly 0.2 % aq
. ; 13 H,PiCl, 0.5 % aq
dermatologic responses attributable to the use of 14 PdCl 2 % ag
alloys in general practice is high, 15 PdClE 1 % aq
The purpose of this investigation was to examine 16 FeCl, 2 © ag
the positive reaction in patch test of dental alloys 17 AgCl 2 % pet
in order fo determine whether dentists in prosthetic 18 ShCl, 2 % pet
dentistry develop metal hypersensitivity. 19 ZnCl, 2 % pet
29 MnCl, 2 % pet
MATERIALS AND METHODS 21 Petrolatum
22 Distilled water

1. Test group

The test group consisted of 17 members of the
staff of the Second Department of Prosthetic Den-
tistry, Hiroshima University School of Dentistry: 16
males and one female with a mean age of 28.1
years.

For the control group, 20 fourth year students
of this School of Dentistry were used: 14 males and
6 females with a mean age of 23.7 years.

2. Test substances and patch test
The test substances used in the patch test are

listed in Table 1. They were produced in accordance
with the metal M-7 series reported by Nakayama
(1974)®. Substances having strong irritation were
adjusted to two concentration levels to enable
evaluation of whether the reaction was allergic or
irritant,

As pateh test, Finn chambers (Epitest Co., Ltd.
Hyryl4, Finland) were used for epicutaneous fest-
ing. This tape, producing little irritation, is widely
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used in patch test. After filter papers 7 mm in di-
ameter were placed on top of the aluminum cham-
bers attached to the tape, one drop of the aqueous
solution or the same volume of the petrolatum ve-
hicle was placed on each chamber. The tapes with
22 test substances were attached on the underside
of the upper arm of the testees. Sites with eczema
and dermatitis were avoided. The testees were re-
guested not to bathe or exercise during the test in
view of the possible effect on determinations. The
tapes were removed 48 hr after they were at-
tached. The first determination was done 30 min
after cleaning the skin with alcohol cotton and the
second determination was conducted 24 hr after
removal of the tape.
3, Evaluation of positive reaction

The international standard of L.C.D.R.G. was used
in evaluating the positive reaction of the patch test
as shown in Table 2*®. Reactions exceeding +
were evaluated as positive.

Table 2. Standard of 1.C.D.R.G. used for evaluation of
positive reaction Do

- negative reaction
7+  doubtful reaction; faint erythema
+ weak (non-vesieular) positive reaction;
erythema, infiltration, papules, vesicles
++ strong {vesicular) positive reaction; erythe-
ma, infiltration, papules, vesicles
+++ extremely positive reaction; bullous reaction
I R irritant reaction
N T not tested

RESULTS AND DISCUSSION

1. Evaluation of pateh test

Subjects with positive reaction 48 hr after
removal of tape but with negative reaction 72 hr
after removal were evaluated as irritation. Subjects
with negative reaction in 48 hr after removal but
with positive reaction 72 hr affer removal were
evaluated as posifive.

Table 3. Results of first patch test showing positive
reaction

test group control group
HeCl, 01 % 117 { 5.9%) 1/20 (5.0%)
HgCl, 0.06% 117 ( 5.9%) 1/20 (5.0%)
ZnCl, 2 % b5 (33.3%)* -
MnCl, 2 % 2/15 (13.3%)* 1/20 (5.0%)*

*; pustular or follicular formation

In the first patch test, 2% zine chloride showed
a positive rate of 33.8% and 2% manganese chlo-
ride showed a positive rate of 13.3% in the test
group. As shown in Table 3, the posifive rate of
the test group including pustular reaction was
47.1%, but the positive rate of the control group
was 10.0%, showing a large difference between the
two groups. Some with positive reactions showed

aseptic pustular or follicular reaction. The same
reaction was also observed in a control group case
with positive reactions to 2% manganese chloride.

The overall results of the two patch tests in both
groups are shown in Table 4. The test substances
showing positive reaction in the test group were
0.1% mercuric chloride and 0.05% mercuric chlo-
ride with both showing a positive rate of 5.9%.
These substances also showed a positive rate of 5%
in the control group.

Table 4. Overall results obtained by twe patch tests

test group control group
HgCl, 0.1 % 117 (5.0%) 1/20 (5.0%)
HgCl,  0.06% 1/17 {5.9%) 1120 {5.0%)

2. Irritant reaction

According to Fisher et al (1959, 1986)>%, Beck-
er et al (1959)" and Stone et al (1967)'%, pustular
or follicular reaction is clinically insignificant, be-
ing neither an allergic reaction nor an frritant reac-
tion. On the other hand, Wahlberg et al (1971)'V
have reported that when either pustular or follicu-
lar reactions coexists with positive reaction, it is
a characteristic case of metal dllergy. Thus, there
are two conflicting views regarding pustular or fol-
licular reaction in metal patch test. A second patch
test had to be made, therefore, using the same test
substance on testees who showed pustular or fol-
licular reaction. The second fest was carried out
with manganese chloride in two testees and with
zinc chloride in three of the five testees because
of migration or other reasons. Pustular or follicu-
lar reaction and positive response could not be ob-
served in any of the testees in the second patch
test. The earlier findings could not be reproduced.

The important point in evaluating a positive
response in this test is not the number of positive
reactions but whether it is a true positive reaction
caused by allergy or a nonspecific irritant
reaction®, This is because pustular or follicular
reaction is not a specific reaction of metal allergy
but an irritant reaction of a different type.

In this study no remarkable difference in the
positive rate between the test group and control
group could be demonstrated even though reports
have been made regarding metal hypersesitivity in-
duced by dental alloys. This study suggests that
possibility is small for dentists in prosthetic den-
tistry to develop metal hypersensitivity in normal
clinic practice.
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