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Proximal caries detection using digital subtraction radiography in the artificial caries

activity model
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ABSTRACT

Purpose : The purpose of the experiment was to evaluating the diagnostic ability of dental caries detection using
digital subtraction in the artificial caries activity model.

Materials and Methods : Digital radiographies of five teeth with 8 proximal surfaces were obtained by CCD sen-
sor (Kodak RVG 6100 using a size #2). The digital radiographic images and subtraction images from artificial prox-
imal caries were examined and interpreted. In this study, we proposed novel caries detection method which could
diagnose the dental proximal caries from single digital radiographic image.

Results : In artificial caries activity model, the range of lesional depth was 572-1,374 tm and the range of lesional
area was 36.95-138.52 mm®. The lesional depth and the area were significantly increased with demineralization time
(p<0.001). Furthermore, the proximal caries detection using digital subtraction radiography showed high detection
rate compared to the proximal caries examination using simple digital radiograph.

Conclusion : The results demonstrated that the digital subtraction radiography from single radiographic image of
artificial caries was highly efficient in the detection of dental caries compared to the data from simple digital radio-
graph. (Korean J Oral Maxillofac Radiol 2009; 39 : 35-9)
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Fig. 1. Human teeth block with sound surfaces and proximal arti-
ficial cavities.
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Fig. 2. Schematic of tooth mounted for demineralization.
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Fig. 3. Geometrically standardized experimental design. Thick cir-
cle acrylic block (2 cm) simulating the soft tissue.
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Fig. 4. Each image of same teeth from digital radiograph. Direct
digital image in sound tooth block (A), direct digital image in arti-
ficial cavity (B), digital subtraction image from Fig. 4B (C).
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Table 1. Mean lesion depth and lesion area of specimens in accor-
dance with demineralization time

Demineralization Number of  Lesion depth Lesion area
time (min) specimens (um) (mm?)
0 8 0 0
30 8 572.55£191.15 36.95x£16.40
60 8 851.17+300.40 60.59+32.20
90 8 1167.21£195.05 106.58 +37.09
120 8 1374.27+153.52 138.52+32.89
F ratio 35.47 4541
P-value <0.001 <0.001
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Fig. 5. Comparison of lesion depths and lesion areas in accordance
with demineralization time.
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