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Abstract
Comparative study of the accuracy of root fracture assessment using different
cone beam computed tomography machines

Objective: To compare the accuracy of detecting vertical root fractures (VRF) using a CBCT
machine manufactured in Thailand and the commercial Promax 3D machine from Finland. The

influence of gutta-percha root fillings was also evaluated.

Materials and Methods: Eighty extracted, human, single-rooted teeth were endodontically

prepared and randomly divided into four groups and then placed in six dry mandibles. The four

'groups were two experimental groups containing teeth with artificially fractured roots and two

control groups containing intact teeth. In one experimental and one control group, the root canals
were filled with gutta percha. Then CBCTs were performed using DentiiScan and Promax 3D
machines. The images were evaluated by four oral and maxillofacial radiologists. The observers
reviewed the image twice in two weeks. Statistical analyses of sensitivity, specificity and the
accuracy of each imaging technigue, which was measured as the area under the ROC curve (Az),
were calculated and compared. Cohen's kappa statistic was calculated. ANOVA analysis was used
to compare the differences among the groubs. A difference was considered significant when
p<0.05.

Results: There was no significant difference in the sensitivity and specificity between the two
CBCT machines (p = 0.750). The area under the ROC graph (Az) from the Promax 3D was higher
than that of the DentiiScan, but the difference was not significant (p =0,883). The presence of gutia
percha reduced the Az of both machines (p < 0.05). The overall inter- and intra-observer
agreement using the Promax 3D was higher than that using the DentiiScan but both values
showed moderate agreement.

Conclusions: Under the conditions of this study that there was no significant difference in the
detection of vertical root fractures between the DentiiScan, a Thai-manufactured CBCT and the
Promax 3D, a commercial CBCT system. The presence of gutta percha root fillings reduced the
ability to detect of VRF with both CBCT systems, with greater effects with the Promax 3D than with
the DentiiScan.

Keywords: vertical root fracture, conebeam CT, DentiiScan, Promax 3D




