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Improvement of Diagnostic Methods in Clinical Caries
Trials: Discussion of Dr. Marthaler’s Presentation
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Dr. Marthaler has presented an excellent review of the
recent improvement in diagnostic methods used in clinjcal
caries trials. My discussion will be just that! I shall not add
to his fine review of the literature but merely emphasize
certain points which he has made in his presentation.

As Dr. Marthaler has noted, there are several new prob-
lems confronting investigators conducting clinical caries
trials in 1983. These include a declining prevalence of den-
tal caries, earlier restorative intervention by community
dentists, the inability to use a placebo dentifrice in clinical
trials, and the general avoidance of “routine” radiographs in
clinical trials.

It is difficult for the investigator to control these new
variables. Certainly the declining prevalence of dental

caries is laudable. In some respects, it is a direct result of
the earlier trials of fluoride dentifrices and other preventive
dentistry aids. As patients have been seeking better and
earlier dental care, our colleagues in clinical practice have
been restoring caries lesions at very early stages of develop-
ment. Lesions that at one time were difficult for the in-
vestigator to detect are now readily perceptible to com-
munity dentists and therefore can be readily restored. This
restoration is easily visible by the clinical examiner at a
subsequent year.

Ethical considerations and the general public acceptance
of fluoride dentifrices prevent the conscientious investiga-
tor from using a placebo dentifrice, at least in studies with
caries-prone children. The declining caries prevalence and
the greater awareness of hazards of ionizing radiation sug-
gest that it i§ not appropriate to take radiographs on 2
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routine basis, but only when necessary for diagnostic pur-.
poses. In many studies, this prevents the use of an annual
pite-wing radiographic survey.

Because of these and other factors, it has become very
jmportant to study the earliest possible caries lesion. Tra-
ditionally, the caries process was viewed as a continuum,
with an area of a sound tooth becoming demineralized
over a number of years until frank cavitation or a caries
lesion became apparent to the examiner. For some time,
it was felt that, once demineralization and the caries
process had begun, it was irreversible, and the “reversals”
detected in clinical studies were thought to be errors. This
may well have been true when investigators focused atten-
tion on the detection of large, clinically obvious carious
areas.

As a pathologist, I should like to suggest an analogy with
some of the prevalent theories of carcinogenesis. We believe
that most carcinomas are the product of two factors —
initiators and potentiators. These two factors generally
act in concert to produce a “pre-malignant™ lesion. This
pre-malignant lesion, under further influence of poten-
tiators, will progress to a frank malignancy. Once the
pre-malignant lesion is detected, it should be removed or
otherwise treated to prevent development of a clinical
cancer. In fact, the conscientious clinician does not permit
pre-malignant lesions to remain in his patients for a suffi-
cient length of time for them to develop into frank malig-
nancies. They are generally treated at the earliest possible
stage, and the progression from pre-malignancy to malig-
nancy is derived from epidemiologic studies or controlled
animal experiments.

Similarly, in the study of the caries process, we have
generally felt that the ‘‘early” caries lesions invariably
progressed to cavitation, and therefore they should be
treated in a preventive manner. Many of us were educated

in the concept of “extension for prevention” and have felt -

that the traditional *““white spot” represented an early and
irreversible stage of the caries process.

Current investigators in the field of cariology have
taught us that the process of demineralization is, indeed, re-

versible. At least one commercial firm believes that it hasa’

product for which it can make this type of therapeutic
claim. Therefore, in clinical trials, we should attempt to
diagnose the earliest, reversible caries lesion. This early or
“pre-caries” lesion would then be a candidate for reminerali-
zation by an appropriate therapeutic agent. This agent
should be applied at a time before the surface is a candidate
for a restorative procedure. Once the ‘“‘damage” has been
repaired by a restorative process, one can no longer hope to
reverse the progress of the lesion. It is then too late to
evaluate the efficacy of a therapeutic procedure. Since our
colleagues in clinical practice are restoring lesions at an
earlier stage of development, it is essential that we focus
our clinical trials on the caries lesions prior to the stage of
desirable clinical intervention!

At this point, I should like to call attention to the grad-
ing system for caries which Professor Marthaler proposed
in 1966.1 This system graded caries lesions from 0-4. The
smallest changes were described as grade 1, and the *“‘cavity”
with a diameter greater than 2 mm was classed as grade 4.
As Professor Marthaler noted in his presentation, this pro-
cedure results in considerably more information for the
examiner, but at the “expense” of a longer time of exami-
nation. Partial mouth recording has generally satisfied this
objection.? ldeally, one should examine each susceptible
surface and grade the changes appropriately. The changes
which are at an irreversible stage should be separated from
those which are at a reversible stage. The efficacy of a
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therapeutic agent can then be determined by studying, for
each agent, those lesions which are “reversed” as opposed
to those lesions which “‘progress”. One might then assess
both the “cariostatic” potential as well as the preventive
potential.

Several new techniques for caries detection are available
and have been reviewed by Dr. Marthaler. These include the
use of ultrasound as proposed by Lees.3 At the present
time, this method has experimental promise only. Rawls
and Owen# have suggested the use of a fluorescent dye
material. Unfortunately, this method is felt by these in-
vestigators to be reliable only after demineralization has
taken place. They also note that their “caries diagnostic
formulation” will detect all lesions but cannot predict
which will become dental caries and lead to cavitation.
1t therefore has limited predictive value.

White and others® have proposed a system for the detec-
tion of occlusal caries by measuring the electrical resistance
of the occlusal surface, but this has not been clinically
evaluated. Kleinberg and others® have proposed using an
ultraviolet photographic technique for the early detection
of caries. They note that fluorescence is lost when the
caries process affects both the enamel and dentin. This
technique, when properly studied, may provide consider-
able promise in future clinical trials. As with all new pro-
cedures, the difficulty lies in assessing the enamel defects
which are unrelated to the caries process.

In his paper (Table 3), Marthaler summarizes the useful-
ness of new and traditional methods of detecting coronal
caries. This Table represents the “state of the art” and
should serve as a valuable benchmark for future trials. As
was noted, the visual and tactile methods are still the only
ones which are universally applicable to all caries-suscepti-
ble surfaces.

The use of these methods, coupled with a more sensitive
index, such as that proposed by Marthaler approximately
20 years ago, may provide the tools for the evaluation of
caries-preventive agents in the next few years. We must,
however, continue to evaluate new methods in the hope
that we will develop a procedure which:

(1) isreliable,

(2) will permit detection of the caries lesion at its

earliest stage,

(3) permits the separation of reversible from irreversible

lesions, and

(4) is able to be documented by photographs, radio-

graphs, or similar recording methods.
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