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Abstract: A fiber-reinforced plastic post (FRP) with an elastic coefficient
close to the tooth structure is recommended for the abutment of extensive
crown restorations to avoid root fracture. However, some commercially
available FRPs have elastic coefficients larger than the tooth structure,
and, therefore, there is a risk of root fracture using abutments in the
presence of extensive tooth decay. The present study investigated root

protection when elastic material is used to support FRP posts.

Materials and Methods: Melamine teeth with standardized physical
properties and shapes and human tooth roots were used as root canal
models. A post hole of 10 mm in length and 1.4 mm in diameter was
formed. The root canal orifice was a simple cylinder or the flare type. The
protection performance of elastic material was evaluated comprehensively
considering the thickness of remaining teeth. FIBER POST® (FP)was used
as FRP. CLEARFIL DC CORE®(CR) was used as a post-supporting
material. AFFINIS® (AFF) impression material and 2 silicone elastic
adhesives, PREMIER GOLD® (PG) and Super-X® (SUX), were used as
elastic supporting materials. Silicon dioxide powder (0, 20, and 50 wt%)
was added to AFF as a filler. The abutment teeth were classified into the
following 4 groups: 1) control group (FP was supported by CR), 2) PG
group (FP supported by PG), 3) AFF group (FP supported by AFF), 4) SUX
group (FP supported by SUX). Static load was applied at 45 ° to the long
axis of the abutment tooth in the bending test. The bending strength was
calculated from the breaking load. Student’s t-test and the Man-Whitney u-
test were performed at a risk rate of 5% to evaluate the significance of
differences among groups. The fracture type of the abutment were
classified into 5 types, and [Root preservation index =(frequency of
fracture without dental root) / (frequency of fracture including root) x
100 /(the number of conditions of abutment)] was defined to assess the

performance to protect the root.



Results: 1.In melamine teeth, the bending strength of the elastic support
abutment groups depended on the bond strength between constitutional
materials, and was significantly weaker than in the control group. The
bending strength and protection index were: 1) control group: 100 MPa, 6,
2) PG group: 83 MPa, 32, 3) AFF group: 88 MPa, 17, and 4) SUX group:
58 MPa, 93. The elastic material showed root protection, and the “root
protection index” could be used to objectively evaluate the protection
performance. 2. The protection index of the control group in human roots
was 6, and the bending strength was 266 MPa. In the PG group, the
protection index was maximal (32), but the bending strength was 56 MPa
(21% of the control group). In the AFF group, the protection index was 7,
and the bending strength was 97 MPa (36% of the control group),
suggesting the lowest bending strength. In contrast, the protection index
was 10 and bending strength was 169 MPa in the SUX group, which were
64% of the control group. This suggested a relatively strong bending
strength. Elastic coefficients of each supporting material were 5GPa in the
control group CR, 0.6 MPa in the PG group, 1 MPa in the AFF group, and
3.6 MPa in the SUX group, suggesting that a certain level of elastic

coefficient was needed for the supporting force.

Conclusion: Elastic material application in abutment construction
suggested the possibility of avoiding root fracture. However, a specific
balance between the critical bonding strength, in which interface failure
occurs at the core-root junction, and elastic coefficient was required to

obtain the necessary bending strength for abutment ability.
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