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Evaluation of diagnostic ability of CCD digital radiography in the detection
of incipient dental caries

Wan Lee, Byung-Do Lee
Department of Oral & Maxillofacial Radiology, School of Dentistry, Wonkwang University, Wonkwang Dental Research Institute

ABSTRACT

Purpose : The purpose of this experiment was to evaluate the diagnostic ability of a CCD-based digital system
(CDX-2000HQ) in the detection of incipient dental caries.

Materials and Methods : 93 exiracted human teeth with sound proximal surfaces and interproximal artificial
cavities were radiographed using 4 imaging methods. Automatically processed No. 2 Insight film (Eastman Kodak
Co., U.S.A.) was used for conventional radiography, scanned images of conventional radiograms for indirect digital
radiography were used. For the direct digital radiography, the CDX-2000HQ CCD system (Biomedisys Co. Korea)
was used. The subtraction images were made from two direct digital images by Sunny program in the CDX-
2000HQ system. Two radiologists and three endodontists examined the presence of lesions using a five-point
confidence scale and compared the diagnostic ability by ROC (Receiver Operating Characteristic) analysis and one
way ANOVA test.

Results : The mean ROC areas of conventional radiography, indirect digital radiography, direct digital radiography,
and digital subtraction radiography were 0.9093, 0.9102, 0.9184, and 0.9056, respectively. The diagnostic ability of
direct digital radiography was better than the other imaging modalities, but there were no statistical differences
among these imaging modalities (p > 0.05).

Coclusion : These results indicate that new CCD-based digital systems (CDX-2000HQ) have the potential to serve
as an alternative to conventional radiography in the detection of incipient dental caries. (Korean J Oral Maxillofac
Radiol 2003; 33 : 27-33)
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Fig. 1. Human teeth block used in this experiment.

Fig. 2. Geometrically standardized experiemental design. 2 cm
thick acrylic block simulating the soft tissue.
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Fig. 3. Each image of same teeth having artificial cavities in direct digital image (CDX2000HQ®) (A), conventional intraoral film image

(B), indrect digital image (C), digital subtraction image (D).
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Diagnostic 4+ A B
Test I Y
Results C D
Cell A = true positives Cell B = false positives

Cell C = false negatives
Sensitivity = A/A + C

Cell D = true negatives
Specificity = D/B + D

Fig. 4. Contingency table for interpretation of diagnostic tests.
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Table 1. Five point confidence scale

1 =definitely present

2 =probably present

3 =unsure

4 =probably not present
5 = definitely not present

Table 2. The mean values of sensitivity, specificity and area
under ROC curve (Az) according to imaging modalities

Sensitivity Specificity Az

Conventional radiography 0.79 0.95 0.9093
Indirect digital radiography 0.85 0.97 0.9102
Direct digital radiography 0.85 097 0.9184
Digital subtraction radiography 0.81 093 0.9056

Table 3. ANOVA test result of mean diagnostic abilities

Significance (P)
CON vs IND 0.443
CON vs DIR 0.540
CON vs SUB 0.970
IND vs DIR 0.999
IND vs SUB 0.688
DIR vs SUB 0.782

CON : conventional radiography, IND : indirect digital radiography
DIR : direct digital radiography, SUB : digital subtraction radiography

software (0.9B, Bversion, The University of Chicago)E& o]-&
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Fig. 5. ROC result of conventional radiography. Fig. 7. ROC result of direct digital radiography.
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Fig. 6. ROC result of indirect digital radiography. Fig. 8. ROC result of digital subtraction radiography.
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o] gt (p>0.05) (Table 3).
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