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TOXICOLOGY VERSUS ALLERGY
IN RESTORATIVE DENTISTRY

E.C. MUNKSGAARD

Department of Dental Materials
Royal Dental College
Norre alle 20
DK-2200 Copenhagen N
Denmark

Adv Dent Res 6:17-21, September, 1992

Abstract—The frequency of side-effects among dental patients
is very low and is seen mostly as mild allergic reactions.
Among the dental staff, contact allergic eczema is occasionally
seen, induced by certain metals and various organic materials.

This manuscript is published as part of the proceedings of the
N1H Technology Assessment Conference on Effects and Side-
effects of Dental Restorative Materials, August 26-28, 1991,
National Institutes of Health, Bethesda, Maryland, and did not
undergo the customary journal peer-review process.

I n the last few years, there has been an increasing demand for
safety evaluation and control of dental materials. This
increase occurs despite the fact that reactions on patients are
considered to be harmless and infrequent—1:700 according

to Kallus and Mjor (1991) and among prosthetic patients 1:300,
according to Hensten-Pettersen and Jacobsen (1991). Verified
diagnosis of side-effects is not often established, because the
mild nature of the reactions does not justify more extensive
testing involving several medical specialties. The information
in the literature of side-effects among patients is therefore
mostly inconclusive, especially since much information is based
solely on questionnaire surveys among patients or dentists.
Questionnaires do not give objective information on side-effects
caused by dental treatments because of differences between the
respondents in observing, evaluating, and clearly describing the
symptoms, and because such symptoms could have causes other
than the dental treatment.

Side-effects from a dental restorative material are
unintentional injuries to humans caused by the material and can
be either toxic/irritative or allergic in nature. Toxicity is the
ability of a molecule or compound to produce injury in or on the
body, after absorption has taken place. A toxic reaction may
involve damage in or on an organ or tissue (such as skin, kidneys,
or lungs) and may cause inhibition of enzymes in cells or blood,
or have an effect on DNA. Chemical changes or association of
molecules to DNA may give rise to cancer, miscarriage, or
malformations.

Sometimes, chemical molecules or substances induce
allergic reactions which are damaging to the body. The various
types of allergies are normally divided into types 1 to 4. In a
lifetime, about 10% of the population will suffer from an allergy.
On testing the population with batteries of allergens, one will
find that about 1/3 will show a reaction, but the majority of these
are without symptoms or inconvenience (Weeke et al, 1986).
Therefore, when patients having received dental treatment with
allergenic dental materials are tested, some of them will show a
reaction. Only a few of them will have clinical symptoms, which
can be explained by a reaction from a dental material.

TYPES AND INCIDENCE
OF OCCUPATIONAL SIDE-EFFECTS

The low incidence of side-effects among patients (Kallus and
Mjor, 1991; Hensten-Pettersen and Jacobsen, 1991) is probably
due to the fact that restorative materials are nearly insoluble.
Only soluble materials will provoke reactions to the body. The
dentist and his or her staff handle the materials before they are
converted to a nearly insoluble state and are in contact with the
materials more often than is the patient. This might explain the
higher incidence of side-effects seen among dentists (Kallus and
Mjor, 1991), compared with his or her patients. Generally, if a
dental restorative material may cause serious side-effects on
patients, one would expect that the dental staff should suffer to a
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