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ORIGINAL ARTICLE

Preliminary Study of Fracture Resistance of Endodontically

T

reated Teeth with Built up Resin Composite Ferrule

Usanee Puengpaiboon* Varin Thongneramitchai**

Abstract

There are several factors that contribute to the success of restoration for endodontically
treated tooth. Remaining tooth structure is one of the most important factors. Regarding the
ferrule effect of the tooth, the height and the number of surrounding walls remained are both crucial.
Recently, resin composite has been used to strengthen the tooth structure and to increase
resistance to fracture of the root canal treated tooth when the shape of those root canals are
extensively flared. However, previous studies did not consider creating the ferrule effect together
with resin composite built up.

Objective: To determine whether creating a ferrule effect using resin composite would
increase the fracture resistance of the tooth.

Materials and methods: Eighteen lower first premolar teeth were root canal treated and
were divided into 3 groups, groupi: control, having all around ferrule of 2mm in height and 2mm
in thickness, group 2: having no ferrule, group 3: having all around ferrule built up from resin
composite of 2mm in height and 2mm in thickness. All samples were then restored with cast post
and metal crown. They were all subjected to compression test using the universal testing machine
(Instron testing machine model 5566, Instron Co., U.S.A.), with crosshead speed of 1mm/min. The
result was statistical analyzed using One-way ANOVA and Scheffe’s Test.

Result: The mean fracture resistance were, group1: 1085.0 + 208.4 N, group2: 581 + 159.0
N, group3: 388.1 + 73.5 N. Statistical analysis showed that the mean fracture resistance of Group1
is significantly higher than that of group 2 and 3.

Conclusion: Resin composite built up did not increase the fracture resistance of the root
canal treated tooth when compare to the group with adequate ferrule effect and the group without

ferrule effect.

Keywords: Ferrule, Resin composite ferrule, Fracture resistance, Cast post and core
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Figure 1. Teeth preparation of each group before casting post and core cementation: A group

1 with ferrule from dentine, B group2 without ferrule, C group3 with ferrule built up from resin
composite.
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Figure 2. All teeth in each group were embedded in acrylic resin blocks: 2A Specimens in group
1, 2B Specimens in group 2, 2C Specimens in group 3.
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Figure 3. Diagram showed specimen in each group after casting post-core and crown cementation.
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Figure 4. Specimen after casting post-core and full metal crown cementation was embedded

in acrylic resin block.
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Figure 5A. The specimen mounting at 135 degree before testing in the Universal Testing Machine.

Figure 5B. The head of load cell was aligned 135 degree to longitudinal axis of the tooth.
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Table 1. Average maximum compressive load (N) and standard deviation of each experimental group.

Group Average maximum

compressive load + SD

1. Ferrule 1085.0 +208.42
2. No ferrule 581.6 + 159.00
3. Resin composite ferrule 388.1 + 73.5P

ab yapunguinfirnuuansniusteiitsddumeatin NszAuanuaiuiseas 95

A5 2 uaassluuuMsuanlundazngs

Table 2. Fracture site of each experimental group.

ng:a.n?'i waniisnitu
seausnlndnaily seAufienatesinilu szauUaasInWu
1 - 5 1
2 6 - -
3 6 - -

amil 6 Fudrseelungunavauniinessauaniissauivnatvsnifu
Figure 6. Specimens in control group (with ferrule) after compressive loading fractured near

middle third of root.
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Figure 7. Specimens in group 2 and 3 (without ferrule) after compressive loading fractured near

cervical third of root.
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