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Abstract

The evaluation of proximal caries in deciduous teeth is a difficult task. Although
visual inspection and bitewing radiography are the most frequently used diagnostic
methods for proximal caries detection, they appear to have some limitations. It would
be of significant benefit if a new laser fluorescence caries diagnostic device,
“DIAGNOdent™, which was tested to work well for occlusal caries detection, could be
used for proximal caries diagnosis of primary teeth. The aims of this study were: (1) to
evaluate the reliabilities of DIAGNOdent®, (2) to determine the correlation between
DIAGNOdent” examination and the other methods ie., visual examination, bitewing
radiography and histological examination, (3) to determine the correlation between
depth and location of the lesions and DIAGNOdent” examination, and (4) to compare
the validity of visual examination, bitewing radiography and DIAGNOdent” for
diagnosing proximal caries in deciduous molars in vitro using histological examination
as a gold standard. A total of 107 extracted deciduous molars with no obvious cavity on
proximal surfaces were measured for the depth and location of the lesions. Then they
were examined using visual examination, bitewing radiography, DIAGNOdent” (both
with and without contact), and histological examination. The carious lesions were
classified into 4 groups: sound (D,), initial (D,), enamel (D,) and dentine caries (D,). The
result shows that both inter- and intra-examiner reliabilites of DIAGNOdent” in
diagnosing proximal caries were very high (ICC = 0.97 — 0.99). The correlations between
DIAGNOdent” and the three methods (visual examination, bitewing radiography and
histological examination) were also relatively high (r = 0.623 — 0.630, 0.711 - 0.732 and

0.768 - 0.849 respectively). The correlations between DIAGNOdent” without contact
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(direct) and with contact were moderate (r = 0.487 — 0.682), whereas the correlations
between the depth and location of the lesions and DIAGNOdent” examination were low
to moderate (r = -0.359 — 0.425). The sensitivities of visual examination, bitewing
radiography and DIAGNOdent” with contact were 0.674, 0.407 — 0.685 and 0.753 —
0.887 respectively, and the specificities were 0.833, 1 and 0.861 — 0.944 respectively. In
conclusion, DIAGNOdent” has very high reliabilities and higher diagnostic validity than
visual examination and bitewing radiography for proximal caries detection in deciduous

teeth when using histological examination as a gold standard.



