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Figure 1 The direction of chisel placement on the tooth to create a simulated crack. (A) The chisel was positioned at the
midpoint of the root in the Bucco-lingual direction. (B) The chisel width was comparable to the wall of the root canal

in the Mesio-Distal direction.
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Figure 2 Simulated crack on the external surface of the root stained with methylene blue.
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Figure 3 Grouping of teeth used in the experiment.
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Figure 4 Simulated periodontal ligament. (A) The root was coated with pink dental wax. (B) The root was embedded in an acrylic

resin block. (C) The root was removed to clean off the wax. (D) Light-body silicone material was injected. (E) The root

was repositioned into its original location.
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Figure 5 Fracture patterns. The red arrow indicates fractures caused by the applied compressive force. The blue arrow indicates the

original crack location. The black arrow indicates fractures caused by compressive force at the original crack site. (A) Two

fractures including a fracture at the original crack location. (B) Two fractures at locations other than the original crack site.
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with Radicular Cracks
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Research Article

Abstract

Objective: To compare the fracture resistance of radicular cracks obturated with gutta-percha and restored by using dual-cured resin
composite or a fiber-reinforced composite post placed 2 mm apical to the cracks.

Materials and Methods: 30 Bovine teeth were decoronated to obtain a standardized root length of 12 mm. Longitudinal cracks were
simulated using a hammer and chisel, and only roots presenting a single crack line measuring 4-5 mm on the external surface were
selected. Root canals were prepared and obturated with gutta-percha. The specimens were divided into three groups. Group 1, obturated
with gutta- percha without additional restoration; Group 2, restored with dual-cured resin composite placed 2 mm apical to the cracks
and Group 3, restored with a fiber-reinforced composite post placed 2 mm apical to the cracks. Fracture resistance testing was performed
using a Universal Testing Machine. A compressive force was applied centrally over the canal opening until fracture occurred. The
maximum force (newton) and fracture patterns were recorded.

Results: The highest mean compressive force was observed in the fiber-reinforced composite post group (717.753+72.44 N), followed
by the dual-cured resin composite group (680.308+51.69 N). The gutta-percha group demonstrated the lowest value (207.165+37.28 N).
One-way ANOVA and Tukey’ s HSD test revealed statistically significant differences between the gutta- percha group and the other two
groups (p<0.05). However, no significant difference was found between the dual- cured resin composite group and the fiber- reinforced
composite post group (p>0.05).

Conclusion: Restoration of radicular cracks by using dual-cured resin composite and fiber-reinforced composite post significantly improved
fracture resistance compared with gutta-percha. However, no significant differences were found between these two restoration methods.

Keywords: Radicular cracks/ Intra-orifice barrier/ Dual-cured resin composite/ Fiber-reinforced composite post/ Fracture resistance
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