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— ABSTRACT —
THE SEALING ABILITY OF OBTURATION TECHNIQUES IN OPEN APEX

Hyun So, Ho-Young Choi, Kyung-Kyu Choi, Gi-Woon Choi
Department of Conservative Dentistry, Division of Dentistry, Graduate Schoo!, Kyung-Hee Untversity

The purpose of this study was to compare the leakage of four different obturation techniques in conjunc-
tion with immediate apical barrier of f-tricalcium phosphate(TCP) in teeth with open apex .

Eighty single-rooted human premolar teeth were prepared and sectioned horizontally, so maximum diam-
eter in apex was 4mm. Apical defects that were similar to open apex, were created with #1/2 round bur
and SF104R bur. The apical foramen were opened to a size 80 file extended 3mm beyond the apex. The
teeth were placed into the oasis block soaked saline to simulate periapical tissue often associated with
pulpless teeth and received apical barriers consisting of TCP followed by obturation using lateral condensa-
tion technique, vertical condensation technique, continuous wave technique and thermoplasticized gutta-
percha injection technique.

Two unobturated teeth served as positive and negative controls. Teeth were immersed in resorcinol-
formaldehyde resin for 5 days at 4T, and the resin was allowed to polymerize completely for 4 days at
room temperature. Teeth were then sectioned horizontally at 1.5mm(level 1). 2.5mmf(level 2) and
3.5mm(level 3) from the apex. and examined under a stereomicroscope at X40 magnification. The pho-
tographs were taken at x40 fnagniﬁcation of the filling in each level and scanned. The leakage length in
tooth/resin interface was measured at each of the three levels. Each ratio of leakage was obtained by calcu-
lating the ratio of the leakage length of canai wali infiltrated with resin to the total length of the canal and
was analyzed statistically(One-way ANOVA and Scheffe test).

The result were as follows :

1. At the level 1, there was the least leakage in the thermoplasticized gutta-percha injection technique

group(group 4), but there was statistically significant{p{0.05).

2. At the level 2, there was the least leakage in the thermoplasticized gutta-percha injection technique
group(group 4), and the most leakage in the continuous wave technique group(group 3). There was
statistically significant difference between the thermoplasticized gutta—percha injection technique group
and the continuous wave technique group(p<0.05).

3. At the level 3, there was the least leakage in the thermoplasticized gutta-percha injection technique
group(group 4}, but there were no statistically significant differences between other groups(p»0.05).

These results suggest that thermoplasticized gutta-percha injection technique which had 1mm apical gut-
ta-percha matrix after the formation of TCP apical barrier, can demonstrate favorable apical sealing.

Key Words : Sealing ability, Thermoplasticized gutta—percha injection technique, Resorcinol-formaldehyde
resin, Open apex J
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Table 1. Classification of experimental groups by
obturation techniques

Group N  Obturation Techniques

1 20  Lateral condensation

2 20  Vertical condensation

3 20  Continucus wave obturation

4 20  Thermoplasticized gutta-percha injection
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Calculated Values :

Rate of Leakage =
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a, Total length of canal wall

X100

Fig. 2. Mathematical transformation of the obtained

values
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Table 2. Mean ratio of leakage(%) at 3 levels {leak-
age length/total lengthx 100)

Table 3. Statistical analysis of leakage percentage in
experimental groups

Group N LEVEL 1 LEVEL 2 LEVEL 3 mean Squares F Sig.
Mean+SD Level 1 4398.478 9.429 .000
1 20 80.71£17.63 45.23+26.72 27.25£23.93 Level 2 2309.072 3.396 .022
2 20 84.00£22.11 45.25+2948 26.60+£27.82 Level 3 1129.983 1.862 .043
3 20 8267x17.07 57.20+26.34 39.75+28.94 “Statistically significant ab p(0.05
4 20 5292+£27.84 3093+21.03 22.29+15.59

Level 1 : 1.5mm from the apex, Level 2 : 2.5mm from the
apex, Level 3 : 3.5mm from the apex

Table 4. Statistical analysis of mean ratio of leak-
age(%) between groups at level 1 : Scheffe test

Level 1 : 1.5mm from the apex. Level 2 © 2.5mm from
the apex, Level 3 : 3.5mm from the apex

Table b. Statistical analysis of mean ratic of leak-
age(%) between groups at level 2 : Scheffe test

Group 1 Group 2 Group 3 Group 4

Group 1 Group 2 Group 3 Group 4

Group 1 *

Gr 2 *
Level 1 roup

Group 3 *

Group 4 * - *

Group 1
Group 2
Level 2 roup

Group 3 *

Group 4 *

Level 11 1.5mm from the apex
*statistically significant at p{0.05

Table 6. Statistical analysis of mean ratio of leak-
age(%) between groups at level 3 : Scheffe test

Group 1 Group 2 Group 3 Group 4
Group 1

Level 3 Group 2
Group 3

Group 4

Level 3: 3.5mm from the apex
*statistically significant at p<0.05
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Level 21 2.5mm from the apex
*stasistically significant at p<0.05
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Photographs in X40 magnification by stereomicroscope.

Fig. 5. Representative photograph of group 1 at 1.5mm level
Fig. 6. Representative photograph of group 1 at 2.5mm level
Fig. 7. Representative photograph of group 1 at 3.5mm level
Fig. 8. Representative photograph of group 2 at 1.5mm level
Fig. 9. Representative photograph of group 2 at 2.5mm level

Fig. 10. Representative photograph of group 2 at 3.5mm level
Fig. 11. Representative photograph of group 3 at 1.5mm level
Fig. 12. Representative photograph of group 3 at 2.5mm level
Fig. 13. Representative photograph of group 3 at 3.5mm level
Fig. 14, Representative photograph of group 4 at 1.5mm level
Fig. 15. Representative photograph of group 4 at 2.5mm level
Fig. 16. Representative photograph of group 4 at 3.5mm level
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