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Introduction

Teeth with non-cavitated occlusal surfaces but markedly discoloured fissures are a diagnostic challenge for the dentist.
A number of modern devices are used to produce objective values, which help to diagnose occlusal dentine caries that need to be
excavated.
The present investigation deals with the ability of three diagnostic tools, based on electric conductive measurement and laser
fluorescence, to facilitate the dentist's decision for or against an (minimally-) invasive treatment. The detection of invisible ("hidden")
caries below fissures which appear sound, was not an objective of this study. 

Materials and Method

A total of 352 sites on 190 occlusal surfaces were examined in vivo by two dentists using four diagnostic methods:

1. visual inspection using magnifying glasses (x2,5),
2. laser fluorescence measurement with KaVo DIAGNOdent device,
3. electric conductive measurement with ECM III,
4. electric conductive measurement with Cariometer CRM 800 (Gente 1999).

Before examination the teeth were cleaned with a rotating bristle brush and polishing paste.
Diagnostic criteria are shown in the following table:

 

Abb. 1: Magnifying glasses x2.5 
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Abb. 2: DIAGNOdent, a laser fluorescence
device from KaVo, Biberach, Germany 

Abb. 3: ECM III, an electric conductive
measurement device from Lode Diagnostics,
Groningen, The Netherlands 

Abb. 4: Cariometer CRM 800, an amperage-
controlled electric conductive measurement
device Prototype, Gente 1999 

If two or more methods indicated dentinal caries, a minimally invasive opening of this site was performed. The preparation was
extended along the fissure until no caries remained.
During stepwise preparation into dentine, lesion depth was determined visually (magnifying glasses x2,5) and caries activity was
assessed with a dental probe (presence of softened dentin indicated active caries) to create a gold standard for each of the
examined locations within the fissure.
This way data were collected at 67 sites that were opened in the fissures of 38 teeth from 27 patients aged 5 to 30 years (mean
17,7 years).
Diagnostic performance for occlusal dentine caries detection was evaluated for each of the diagnostic methods using the parameters
sensitivity and specificity as well as area under the ROC curve. Inter-examiner reproducibility was estimated by Kohen´s Kappa. 

Results

The inter-examiner reproducibility for dentine caries diagnostics is shown in the following table:

http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=115&file=abb02gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=115&file=abb03gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=115&file=abb04gr.jpg
http://darv/testserver/TESTRN/IPJ/index.php?doc=picture&poster=115&file=abb06gr.jpg


Only ECM gave acceptable and significant results in detecting dentine caries (shaded green in table 1, 2, 4 and 5). The diagnostics of
soft dentine, classified as active dentine caries that requires invasive intervention, was distinctly more difficult.
DIAGNOdent failed in age group 1 (shaded red in table 2 and 4) and ECM failed to meet expectations in the second age group (shaded
red in table 3 and 6). Cariometer gave better results than ECM in age group 2 with respect to active caries (table 6), but it had a
more moderate performance in general. 

Active + inactive dentinal caries Active dentinal caries

Overall sample

Table/Graph 1: Dentine caries diagnostics of
age group 1+2, all dentinal caries 

Table/Graph 4: Dentine caries diagnostics of
age group 1+2, active dentinal caries 

 

Age group 1

Table/Graph 2: Table/Graph 1: Dentine
caries diagnostics of age group 1, all
dentinal caries 

Table/Graph 5: Dentine caries diagnostics of
age group 1+2, active dentinal caries 

 

Age group 2
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Table/Graph 3: Dentine caries diagnostics of
age group 2, all dentinal caries 

Table/Graph 6: Dentine caries diagnostics of
age group 2, active dentinal caries 

 

Discussion and Conclusions

The aim of the study was to judge caries below non-cavitated, yet discoloured fissures.
Clinical studies of occlusal caries detection are rare, because the validation of negative findings is limited by ethical principles. In this
investigation, a fissure was opened only if at least two of the four diagnostic methods used indicated that dentine caries were
present at one or more sites of the fissure. The preparation was then extended until no dentine or enamel caries could be seen at the
cavity walls. In this manner, within a fissure, some sites with only enamel caries were opened that were also not judged as carious
with respect to dentine, producing true negative data. The other negative validated findings, however, corresponded to false positive
diagnostic results. Therefore specificities, like expected, were mainly at a low level at cut-off points proposed by the manufacturers,
and the overall predictive power was partially disappointing. Because of limited cases, validation of D1 and D2 lesions (which is
commonly easier than those of D3 lesions) was not included in the ROC statistics.
As a result of this study higher cut-off-points for the DIAGNOdent device can be recommended for caries diagnostics in adults. The
most suitable cut-off for the ECM was between 6 and 7 at the simplified ECM III scale; with respect to active dentine caries,
however, the appropriate cut-off was lower, about 0.60-0.70 megaohm, which is whithin 9 at the simplified scale. CRM cut-offs were
constant at a level of 0.60 to 0.70 megaohm.
Further data have to be collected to confirm the results and to achieve significant differences between the several devices used for
caries diagnostics. 
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