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Hypersensitivity reactions to the commonly used denture base
resins are infrequently reported. When they have been
reported, most acrylic hypersensitivity reactions have been
described as local contact reactions with few reports identifying
any significant systemic symptoms.

This paper reports a case where the patient suffered extensive
systemic symptoms which were strongly linked to denture wear.
A variety of alternative dentures of different resin content were
constructed over time with varying reactions. The patient was
patch-tested and responded with positive reactions to pure dye
samples supplied by manufacturers of the resins. She also failed
to react to dentures made in a clear acrylic with no dye
components. These factors strongly support the hypothesis that
the reactions experienced by this patient to some denture resins
was the result of the incorporated colouring agents.

It is therefore suggested that in cases where a hypersensitivity
reaction with systemic manifestations to a denture base resin is
suspected, questioning with regard to other reactions to
colourants and paich testing for dyestuffs should be considered
in addition to the use of a resin with no colouring agents in
construction of replacement prostheses.

While hypersensitivity reactions to the
commonly used denture base resins, par-
ticularly polymethylmethacrylate, are
infrequently reported,! a variety of factors
may lead to similar symptoms. Candida
associated denture-induced stomatitis,2
burning mouth syndrome? and simple
denture-induced physical trauma* are all
conditions which can be mistaken for an
acrylic hypersensitivity reaction.

When they have been reported, most
hypersensitivity reactions to acrylic have
been described as local contact hypersen-
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sitivity reactions with few reports identi-
fying any significant systemic symptoms.
The present paper reports a case where
the patient suffered extensive systemic
symptoms which can be clearly linked to
denture wear and which are likely have
been a reaction to an element of the resin
which previously has been reported infre-
quently” as a potential allergen.

Case report
This paper reports the case of a female
patient who first attended the Department
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systemic effects.
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appropriate investigations and
treatment options

Hypersensitivity to

of Prosthodontics at Glasgow Dental
Hospital and School NHS Trust in 1984,
when she was 70 years old. Previously the
patient had successfully worn complete
upper and partial lower dentures for
approximately 50 years. When originally
referred, she reported a one-month his-
tory of a gradually increasing rash affect-
ing her face and neck, with associated
swelling and difficulty breathing. At that
time it was thought that her symptoms
had arisen following a lower dental clear-
ance in December 1983, when an area of
new autopolymerising acrylic had been
used in the immediate addition of six
lower anterior teeth to the existing 14 year
old acrylic partial lower denture. The pre-
vious complete upper denture had a
metal palate and had also been relined at
this stage. She did however report an
approximately 18 month history of an
intermittent rash affecting the skin of her
face and neck while wearing the most
recent prostheses, although she had worn
them apparently successfully for nearly 14
years.

She was prescribed antihistamines at
this time, although the patient reported
that following onset of the above symp-
toms, she stopped wearing those dentures
and the symptoms resolved. She was pro-
vided with replacement acrylic prostheses
in December 1984. She encountered some
symptoms following this, complaining of
feeling ‘drunk’ and of oral discomfort,
facial swelling and an itch.

She was referred to the Contact Der-
matitis Investigation Unit at Glasgow
Royal Infirmary at this point and was
shown to react to scrapings of the denture
resin used. Although no definite hyper-
sensitivity to acrylic per se appears to have
been identified at this time, it was decided
to provide her with vulcanite dentures,
with which she appeared to cope very well
for a number of years. When these
became loose in 1988, replacement den-
tures were constructed in nylon (vulcan-
ite no longer being readily available), and
she appeared again to show no significant
reaction to this material. These dentures
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Trevalon denture base resin

Cl Pigment Chromopthal - Azo condensation

Red 144 pigment
Cl Pigment White 6 - Titanium Dioxide
Cl Pigment Red 101 - Red Iron Oxide

- Yellow lron Oxide

Cl Pigment Yellow 42
Red acetate fibres

Denture adhesives

Erythrosine (E127)
Opatint Red No.7 Lake
Opatint Brown

Opatinf Blue No. 2

were replaced in 1993 with new nylon
dentures and the patient generally coped
well with these, with no evidence of an
adverse reaction. However, as she had
some persistent minor local symptoms
related to base adaptation, the lower den-
ture was remade in nylon using a copy
technique in December 1994, at which
point the patient was 80-years-old, fol-
lowing which she reported significant sys-
temic symptoms, including a general
malaise, oral discomfort, throat swelling,
blurred vision and dizziness. These symp-
toms apparently appeared within about
90 minutes of the dentures being placed.
In view of her previous history in relation
to denture wear, the patient discontinued
wearing her dentures and her symptoms
gradually receded.

In an attempt to establish a link
between the symptoms and denture wear,
she was asked to return to the Dental Hos-
pital having worn the dentures for a few
hours. On arrival, she reported that she
had felt well on rising, but since inserting
the dentures had felt increasingly unwell.
She exhibited a marked tremor, felt
unsteady on her feet, was pallid and her
pulse rate was elevated. Her mouth was
dry and uncomfortable. No obvious oral
lesions were noted however, this being the
case throughout the period reported,
other than occasional areas which could
be attributed to denture-induced trauma.

She was referred to the Department of
Oral Medicine, where a routine blood
screen showed no significant abnormali-
ties, although a random blood glucose
was slightly elevated beyond the normal
range. Following this episode, the patient
removed her dentures and her symptoms
resolved within a few days.

The patient was re-referred to the Con-
tact Dermatitis Investigation Unit at Glas-
gow Royal Infirmary. The patient had
previously reported an intolerance of
anything coloured red, such that even the

sight of a red article could lead to physical
symptoms including vomiting. She has
also reported problems with red coloured
food and red tablets (Brufen) all of which
may contain erythrosine dye. This raised
the question as to whether she might be
having a reaction to the dyestuffs in the
denture resins, as colour was a common
factor in the denture materials used,
which were otherwise of a very different
composition. The patient also reported a
reaction to the use of Poli-grip Ultra den-
ture adhesive (Stafford Miller), which also
contains red colouring agents. Interest-
ingly, the patient also reported that a
nephew living in New Zealand and whom
she had not seen for many years had also
recently reported an intolerance of any-
thing red.

Samples of various dye materials used
in the acrylic denture resins (Trevalon: De
Trey) used in the department, along with
samples of the dyes in Poli-grip Ultra were
obtained from the manufacturers. It
proved impossible to obtain samples or
even information on dyestuffs used in the
nylon material as the German manufac-
turer of the particular material used
(Flexiplast) was not prepared to provide
these on the grounds of commercial con-
fidentiality. The dye materials investi-
gated are listed in Table 1.

While awaiting communication from
the suppliers, the patient expressed con-
cern at not having any dentures which she
could successfully wear and it was there-
fore decided to provide replacement com-
plete dentures made in Trevalon C (De
Trey), a clear heat cure acrylic, and to use
standard acrylic teeth (Senator: Wright
Dental). These were provided in Novem-
ber 1995 (fig. 1) and to date she has had
no systemic symptoms, only complaining
of occasional local problems related to
mechanical denture-induced trauma.

Following receipt of the dyestuff sam-
ples, the patient underwent patch testing
with the standard European battery and
to an extended battery of dental materials
including the dyestuff materials supplied.
In the period immediately following these
investigations, the patient reported signif-
icant systemic symptoms as previously
described, with nausea, dizziness,
swelling and general malaise. These
symptoms persisted until the test materi-
als were removed.

Discussion

A number of constituents of the resin, in
both its unpolymerised and polymerised
state, have been implicated as putative
allergens giving rise to reactions similar to
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that experienced by the patient. These
include the wunpolymerised acrylic
monomer methylmethacrylate, ¢ the ini-
tiator benzoylperoxide, hydroquinone,’
formaldehyde and plasticising agents.!
The response to the materials has usually
been described as a locally irritant reac-
tion, with only occasional references to
systemic effects such as ‘asthma, soreness
and itching)8 or ‘swollen ankles and dizzi-
ness’’

Methylmethacrylate has been recog-
nised, in both denture base resins and in
temporary crown materials,»>10 as giv-
ing reactions which have been described
as ‘a tingling sensation and swelling’ or
‘burning and itching sensations’

Some studies have attempted to assess
the extent to which components of the
resin leach from the material in the oral
environment, using assay techniques to
identify the materials in saliva,>11 and
also looking at the cytotoxic effects of elu-
ates of denture base resin on tissue cul-
ture.!? However, in common with other
reports, these papers have not identified
individual elements of the resin as being
responsible for the reaction.

There are 5 recognised types of hyper-
sensitivity reaction.!® The case presented
exhibited signs and symptoms consistent
with a Type III (Immune complex medi-
ated) hypersensitivity. Such reactions
arise as a result of formation of insoluble
antibody/antigen complexes which may
lodge at various sites within the body.

The effects of formation of these com-
plexes are dependent upon both the
absolute and relative amounts of antigen
and antibody in the complexes. The
absolute amount will govern the intensity
of the reaction while the relative propor-
tions determine the type of complex
formed and its distribution in the body.

The reaction may be local, as in the
Arthus reaction, producing a localised
erythema and oedema of a few hours
duration as a result of mainly intra-vascu-
lar changes close to the site of allergen
presentation.

Systemic effects may also arise from the
presence of circulating complexes. This
includes so-called ‘serum-sickness’ where
injection of foreign serum for therapeutic
purposes (eg horse antidiphtheria) may
lead to systemic symptoms of pyrexia,
lymphadenopathy, generalised urticarial
rash and joint swelling at approximately
one week after administration.

The symptoms of swelling, rashes and
general malaise of which the patient com-
plained within variable but usually short
periods following exposure to the ‘aller-
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gen’ — her dentures — suggest that she
was experiencing a Type IIT hypersensitiv-
ity reaction.

Conclusion

The patient has during her lifetime worn
complete dentures made of a range of
resins with varying success and degree of
reaction to the different materials. It is
unfortunate that further data on the con-
stituents of the nylon denture base resin
are not available. However, the reaction
achieved to the pure dye samples and the
lack of reaction to the clear acrylic den-
tures is strongly suggestive of the fact that
the reactions experienced by this patient
to some denture resins is the result of the
incorporated colouring agents. Only one
other report in the dental literature
appears to have recognised the possibility
of dyestuffs being involved in the patient’s
reaction to the prostheses.” In common

Clear (colourant-
free) acrylic
dentures in situ

with the present case, the patient experi-
enced systemic symptoms including
swelling and dizziness and the symptoms
resolved following provision of dentures
constructed in a clear resin.

It has been suggested 4 that colourants
used in the pharmaceutical industry may
be responsible for some of the large
numbers of drug reactions seen and usu-
ally attributed to the drugs themselves.
The author reported an incidence of a
patient taking Naproxen who, when
changed to a different formulation of the
same drug, with a different coloured
coating, developed a severe allergic skin
reaction.

It is therefore suggested that in cases
where a hypersensitivity reaction with sys-
temic manifestations to the denture base
resin is suspected, the use of a resin with
no colouring agents incorporated should
be considered to exclude the possibility of

hypersensitivity to dyestuffs. In addition,
referral to a consultant dermatologist to
allow further investigation and patch test-
ing for such a reaction should be consid-

ered.
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