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ABSTRACT

Objectives: To evaluate the diagnostic accuracy of CBCT images and compare the diagnostic
accuracy of CBCT images and bitewing images in the detection of secondary -caries
Materials and Methods: One hundred and twenty class II cavity slots were randomly prepared
on mesial and/or distal surfaces of extracted human premolar (n=52) and molar (n=52) teeth. The
slot preparations were divided into two groups according to the type of restorations (n = 60 each):
composite resin and amalgam. In each group, thirty restorations were designed not to have
secondary caries under the restorations, whereas artificial secondary caries was created at the
mid-gingival floor in the 30 remaining restorations, using No.4 round steel burs. The created
secondary caries was sealed with pink wax. All teeth were randomly placed in plastic blocks with
proximal contacts, consisting of two premolars and two molars in each block. Then, all of the
blocks were imaged by the Pax-500ECT CBCT (Vatech Co. Ltd., Yongin, Korea) and bitewing
techniques. Five experienced dentists were asked to score the presence or absence of secondary
caries using a 5-point confidence scale. The diagnostic accuracy was expressed in terms of A
area under receiver operating characteristic (ROC) curves. Sensitivity and specificity of each
imaging modality were calculated.

Results: The overall mean A values for bitewing and Pax-500 ECT were 0.882 and 0.995,
respectively. Significant differences were found between the CBCT system and the bitewing film
(p = 0.043, Wilcoxon signed-ranks test). For the CBCT system, the axial plane showed the

greatest A value. The types of restorations and the types of teeth did not affect the diagnostic



accuracy of secondary caries detection by either imaging modality (»p > 0.05). The overall
sensitivity values for CBCT and bitewing images were 1.000 and 0.819, respectively, whereas the
overall specificity values for CBCT and bitewing images were 0.990 and 0.944, respectively.
Conclusions: Based on the design of this study, in which the mechanically-created artificial
secondary caries lesions were round, large, and located at the mid-gingival floor of the
restorations, CBCT images performed better than bitewing images in the detection of secondary
caries. Nevertheless, for the clinical application of CBCT in the detection of secondary caries,

more research should be performed.



