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Assessment of apical root resorption using digital subtraction radiography
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ABSTRACT

Purpose : This study was performed to compare the diagnostic ability of conventional intraoral radiographs with
that of digital subtraction image and to assess the quantifying ability of digital subtraction image for simulated
apical root resorption

Materials and Methods : Conventional intraoral radiographs and digital images of ten sound maxillary central
incisors and those with simulated apical root resorption were taken with varying horizontal and vertical angulations
of the x-ray beam. The diagnostic accuracy to detect the lesion was evaluated on conventional intraoral radiographs
and digital subtraction images by ROC analysis. The amount of simulated apical root resorption was also estimated
on the reconstruction images by Emago® and compared with actual amount of tooth loss using paired t-test.

Results : The diagnostic accuracy of conventional intraoral radiographs to detect the apical root resorption was low
(ROC area =0.6446), and the sensitivity and the specificity of digital subtraction images were 100%, respectively.
The calculated amounts of apical root resorption showed no statistically significant difference with the actual
amounts of the lesion (p >0.05).

Conclusion : Digital subtraction radiography is powerful tool to detect the small apical root resorption, and
quantitative analysis of small amounts of the lesion can be evaluated by digital subtraction radiography. (Korean J

Oral Maxillofac Radiol 2001, 31 : 51-5)
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Fig. 1. ROC curves of four observers using conventional periapi-
cal radiograph for detection of 0.5 mm apical root resorption. ROC
areas were 0.5081, 0.6427, 0.6618, and 0.7658, respectively and
the mean value of them was 0.6446.
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Fig. 2. Digital subtraction image of the apical root resorption
simulated state. Small black area can be seen on the apical root
area.

Table 1. In the 0.5 mm apical root resorption simulated state, the
mean values of the calculated amounts* of tooth loss by two

observers at various angulation (mm =+ sd)
Angulation Observer A Observer B Average
HO°,VO0® 04935400697 0.4978+0.0658 0.4957+0.0660
HO0°,V20° 0.5507+0.1008 0.5168+0.0835 0.5338+0.0917
H10°,V0® 0.4957+0.0873 0.5187+0.1200 0.507240.1014

H10°,V 20° 04799+0.1019 0.4903+0.0671 0.4851+0.0841
0.5050+0.0907 0.5059+0.0844 0.5054+0.0871

Average

H : horizontal angulation, V : vertical angulation

* : calculation equation of tooth loss was as followed, (L1-L.2)/L1 X
actual tooth length (L1 = tooth length of standard image, L2 = tooth
length of subsequent image after reconstruction)
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