ABSTRACT

A COMPARATIVE STUDY ON RADIOPACITY OF CANAL FILLING AND
RETROGRADE ROOT-END FILLING MATERIALS

Yong-Sang Kim, Seo-Kyong Kim, Yun-Chan Hwang, In-Nam Hwang, Won-Mann Oh*
Department of Conservative Dentistry, School of Dentistry, DSRI, Chonnam National University, BK21

This study was performed to assess the radiopacity of a variety of canal filling and retrograde root-
end filling materials according to the specification concerning root canal obturation materials.

Ten materials including Gutta-percha pellets, amalgam, Fuji I LC, Dyract® AP, Super EBA®, IRM",
AH 26, Sealapex™, Tubli-Seal™ and dentin were evaluated in this study. In the first part, densito-
metric reading of an each step of aluminum step wedge on occlusal film were performed at 60 kVp
(0.2, 0.3, 0.4 ), 70 kVp (0.2, 0.3, 0.33 s) to decide appropriate voltage and exposure time. In the
second part, ten specimens which are 5 mm in diameter and 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 mm in thick-
ness, were fabricated from each material studied. The specimens were radiographed simultaneously
with an aluminum step wedge under decided condition (60 kVp, 0.2 s). The mean radiographic den-
sity values of the materials were transformed into radiopacity expressed equivalent thickness of alu-
minum (mm Al).

The following results were obtained.

1. Among the various conditions including 0.2 s, 0.3 s, 0.4 s at 60 kVp and 0.2 s, 0.3 s, 0.33 s at

70 kVp, the appropriate voltage and exposure time that meet the requirement of density from
0.5 to 2.0 was 0.2 s at 60 kVp.

2. All of the materials in this study had greater radiopacity than the minimun level recommended

by ISO No. 4049 standards.

3. Most of the materials had greater radiopacity than 3 mm Al requirement of ANSI/ADA specifica-

tion No. 57 (2000) and ISO No. 6876 (2001) standards except for Fuji II LC and Dyract.

It suggests that all experimental canal filling and retrograde root-end filling materials have a suffi-
cient radiopacity that meet the requirement concerning root canal obturation materials except for
Fuji IT L.C and Dyract. (J Kor Acad Cons Dent 33(2):107-114, 2008])
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(Fuji I LC, GC. Co., Tokyo, Japan), 3™ (Dyract®
AP, Dentsply, Konstanz, Germany), Mineral trioxide
aggregate (PRO Root® MTA, Dentsply, Tulsa
Dental, Tulsa, OK, USA), Epoxy-resin based sealer
(AH 26", Dentsply, DeTrey, Konstanz, Germany),
Calcium-hydroxide based sealer (Sealapex™,
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Figure 1. A radiograph showing the radiopacities of each
experimental material and dentin and their equivalence
to those of the aluminum step wedge.
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Figure 2. Standard curve for the optical density of the
aluminum step wedge at 60 kVp, 0.2 s.
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Table 1. Mean values and standard deviations of the radiopacity values in terms of equivalent thickness of alu-
minum for the experimental materials
Experimental
material

mm Al equivalent

3.74
6.14
7.53
9.68
10.71
12.20
0.89
1.70
3.49
5.15
5.89
6.51
1.79
2.97
4.35
6.05
7.69
8.91
3.80
5.51
6.96
10.25
11.03
12.30
4.35
6.30
8.38
10.25
11.91
14.92
4.35
6.91
8.85
11.73
13.60
14.36
3.51
5.89
7.00
9.42
10.55
11.82
3.46
5.36
7.43
9.55
11.37
12.20
19.73
18.66
18.42
17.73
17.73
18.18
2.92
5.89
7.15
9.55
10.71
11.82
0.30
0.81
1.14
2.38
2.717
3.89
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Figure 3. Radiopacities expressed in mean equivalent
aluminum thicknesss for experimental materials in
comparision with dentin.
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