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Introduction.

Most earlier conferences on clinical trials were carried out
with the background of high caries activity. In children,
average caries incidence figures tended to fall in the Tange
of two to four new decayed surfaces per year. In addition,
if fillings were placed, they were often not done immediate-
ly after the cavity had formed. These general conditions
were favorable for the conduct of clinical caries trials.

In recent years, the situation has changed dramatically.
In the majority of the countries in which clinical trials have
traditionally been conducted, caries prevalence is declining.
At the first “International Conference on Declining Preva-
lence of Dental Caries”, some consequences for clinical
caries trials were discussed (Alman, 1982; Konig, 1982).

The purpose of this paper is to discuss new methods of
detecting or diagnosing caries lesions. Bearing in mind the
changing conditions as described above, we have focussed
our main interest on whether new methods will provide
remedies that overcome the new difficulties met with in
clinical caries trials.

Some comments on traditional methods of diag-
nosing caries and on partial recording.

From a Technical Report adopted by the FDI (1982),
we quote: “Dental caries proceeds from an initial lesion
that cannot be diagnosed clinically to an advanced lesion
which can be recognized by the most cursory examination.
Somewhere between those two extremes the lesion be-
comes clinically or radiographically detectable”. This state-
ment expresses what is evident from the entire report:
Examinations are tacitly assumed to be done using mirrors,
explorers, and radiographs. Other recommended conditions
are a constant source of artificial light, and prior cleaning
and drying of teeth.

Even with simple instruments such as a mirror and a
probe, a lesion may be defined in different ways. In the
earliest reports using DMF counts explicitly, teeth were
considered carious when they showed ‘“actual, although
frequently small, cavities” (Klein ez al.,, 1938). In the other
basic report using the DMF system, the examination “‘in-
cluded recording the slightest degree of caries . . . . Pits and
fissures in which the explorer caught but which on careful
examination were definitely not carious were not counted
as caries” (Klein and Palmer, 1937). This type of examina-
tion and definition was the primary criterion for the
“Anglo-American™ procedure of diagnosing caries (Howat
and Holloway, 1977). Conversely, these authors termed
“European systems” those which are based primarily on
detailed visual examination.

A comparison of the two approaches, limited to irre-
versible lesions requiring restorative treatment, suggested
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“that an experimental clinical trial will be twice as efficien
if the European diagnostic system is used rather than the
Anglo-American” (Howat and Holloway, 1977). This con-
clusion was based on a sample of 99 children who took
part in a two-year clinical trial of a caries-preventive agent.
Average DMF surface increments ranged from 1.5 to 1.0,
The two methods resulied in similar percent reductjopg
(from 33 to 39%).

The “European” system and several of the moderp
methods of detecting incipient lesions are or may be more
timeconsuming than the “Anglo-American” system. Thig
may be compensated for by partial recording systems. Thej
usefulness in incidence studies has been demonstrated by
Rugg-Gunn et al. (1975). A later paper showed that some
systems were more robust than others when applied to 3
variety of epidemiological data (Marthaler and Steiner,
1981). Ome partial recording system is used extensively in
Switzerland (Marthaler, 1982), France (Cahen et al.,, 1982),
and The Netherlands (Truin et al., 1981). Partial recording,
omitting the lingual surfaces, may be indicated when photo-
graphic recording is used in conjunction with modern
methods of detecting smooth surface caries (under ultra-
violet or visible laser light, as explained in the next section),
Omission of the lingual surfaces results in a fairly constant
loss of 8% of the total DFS experience (Marthaler and
Steiner, 1981).

Visual and radiographic examinations permit the defini-
tion of several stages or grades of caries lesions. To date,

.most clinical trials presented findings using one caries grade

only.

New methods of detecting caries.

Improved or new diagnostic methods to detect incipient

caries may serve the following purposes:

(a) better reproducibility than traditional methods. In
view of the large individual variation, the reproduci-
bility (or repeatability) of the traditional methods
was considered acceptable by the majority of workers.
However, in light of the decreasing number of caries
lesions now often encountered, better repeatability is
becoming more important. In addition, training and
calibration of examiners may be facilitated.

(b) reliable detection of incipient lesions which have not
yet developed into cavities. Progress in this field
would diminish the number of children showing no
increment on the traditional level of recording dental
caries.

(c) creation of a permanent record of the pathology at a
given time point. On permanent records, direct com-
parisons of the status at different periods can be
made. Blind assessments of all kinds are facilitated.
In addition, independent assessment by other ex-
aminers is possible. Radiographs provide an excellent
example of a permanent record.
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Attempts to improve or to develop new methods of detect-
ing caries lesions have been numerous. Summaries covering
methods reported up to 1977 have been presented by
pibby and Shern (1978) and Rawls and Owen (1978).

The use of ultraviolet light is probably the oldest meth-
od suggested for diagnosing dental caries. It has hardly been
used, in spite of its theoretical advantages (Alfano and Yao,
1981). Kleinberg et al. (1978) presented a photographic
method making exposures to ultraviolet light unnecessary.
In addition to its applications in clinical caries increment
studies, the authors suggest that this method could be use-
ful in the dental practice: Ultraviolet detection could serve
s an early warning of future serious damage and alleviate
the need for caries susceptibility tests.

Change in electrical resistance as an indicator of fissure
caries was already proposed in 1951 (Pincus). The neces-
sary scientific background and refined equipment, however,
have only recently been made available. Markedly improved
gensitivity and specificity were reported when compared
with diagnosis using an explorer (White et al.,, 1978). Re-
gistance measurements appear to record small surface
changes which an explorer fails to detect. In a two-year
follow-up study comparing these two methods, electrical
resistance measurements proved to be superior predictors of
later cavity development than was the explorer (White et
al., 1981).

Fluorescent dye uptake is another method which has
been suggested for the early detection of caries (Rawls and
Owen, 1978). In areas of increased porosity, associated with
demineralization, dye uptake was greatly increased. Pre-
liminary work in our laboratories showed that this method
was very sensitive and useful regarding penetration along
filling margins and enamel cracks. However, with respect to
caries lesions, the method was difficult to use. Slight pro-
cedural variations, often inevitable under field conditions,
can result in widely different degrees of dye uptake. It is at
present unknown whether this method can be standardized
sufficiently for field trials.

Ultrasonics may detect changes in the physical proper-
ties of hard tissues, as demonstrated by Lees (1978). It is
suited for presumed lesions under a macroscopically sound
enamel surface. The author is not aware of any subsequent
work with this technique.

Peltola and Wolf (1981) have reviewed the use of fibre
optic transillumination for detection of approximal caries.
When using radiographs and transillumination (Table 1),
Mitropoulos found similar numbers of approximal lesions
with dentin involvement.

A contingency table (Table 2) provides interesting in-
formation. Nineteen surfaces were diagnosed as carious in
either type of examination. On 11 surfaces (4 and 7), dis-
crepant findings were obtained. Among 133 surfaces un-
readable on radiographs, five were diagnosed as carious
using compressed air and the fibre optic light for transil-
lumination. Reliability co-efficients in a study involving
250 children were 0.953 (initial exam, age 12-13 years),
0.964 (final examinations 26 months later), and 0.925 for
the incremental data of the 26-month-period.

Further analysis of transillumination findings warranted
the conclusion that “the incremental reliability of this
system is comparable with radiographic examination, and
the severe disadvantage of irradiating subjects during a
clinical trial and the problem of overlapping surfaces are
overcome”,

Bjelkhagen et al. (1982) studied early detection of
enamel caries by luminescence excited by visible laser light.

Incipient enamel lesions, hardly visible as white spots,
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appear as dark areas. On the other hand, dentinal caries was
barely perceptible. The authors considered this method to
be useful with respect to smooth surface and fissure caries.

Laser luminescence has not as yet been studied with
respect to approximal surfaces. If applicable, it would result
in detection of caries at an earlier stage than transillumina-
tion, which depends mainly on dentinal changes. Laser
luminescence may prove to be more sensitive than ordinary
radiographic examination.

Some comments regarding new and traditional
methods of examination. :

Table 3 lists the new methods and, in the lower part, the
traditional ones. As far as may be inferred from published
reports, none of the new methods appears as universally
useful as the traditional “clinical” examination with mirror
and probe. This type of examination is thought to continue
to play an important role. The new methods may often be a
supplement rather than a substitute. »

There is a growing tendency among investigators to
regard radiographic examination of approximal surfaces as
unjustified. However, there are useful and informative
scientific reports based uniquely on radiographs (e.g.,
Axelsson and Lindhe, 1981). Studies on the ethical aspect of
taking radiographs in clinical caries (and periodontal) trials
should be made in the context of radiographs as used in
pedodontia, orthodontics, and periodontics, and in radia-
tion exposure other than of dental or medical origin.

In addition, there is another aspect to be considered.
New types of clinical caries studies may meet with mount-
ing interest. In 1970, von der Fehr et al. published results
of a clinical caries study with an intensive cariogenic chal-
lenge, obtained by nine daily rinses with sucrose solutions.
Evaluation was made by grading white spot lesions already
visible after 23 days of experimentation. This type of re-

TABLE 1
AVERAGE NUMBER OF DECAYED APPROXIMAL SURFACES
IN 25 CHILDREN. (ENAMEL RADIOLUCENCIES WERE
NOT CONSIDERED ON THE RADIOGRAPHS.)

Clinjcal Clinical Exam. Clinical Exam.
Examination Combined with  Combined with
Only Radiographs  Transillumination

All
Approximal
Surfaces 1.36 1.64 1.68
Posterior
Approximal
Surfaces 0.76 1.16 1.04

Adapted from Table 7.1 of Mitropoulos (1982).

TABLE 2
CONTINGENCY TABLE OF APPROXIMAL SURFACES
DIAGNOSED BY MEANS OF RADIOGRAPHS

AND TRANSILLUMINATION
Result of . . o
Transillumination Result of Radiographic Examination
Examination Sound Carious Unreadable
Sound 396 7 128
Carious 4 19 5

Adapted from Table 7.2 of Mitropoulos (1982).







