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Abstract:

A Comparative Study Between the Post and Core Fabricated from
Polyetheretherketone (PEEK) and the Cast Metal Post and Core in
Terms of Fracture Resistance (In-Vitro Study)

Objective:

The aim of this research was to study. The fracture resistance of teeth
restored with cast metal post and core compared to computer — generated
PEEK post and core.

Materials and Methods:

Thirty single roots, fully formed mandibular premolars extracted for orthodontic
reasons were collected. Endodontic treatment was performed on these premolars,
after which they were lowered with acrylic casts. The coronal portion was cut 2mm
above the cementoenamel junction, and the roots were prepared to receive the posts.
the sample was randomly divided into 3 groups, each containing 10 teeth:

a) Restored them with cast metal posts cemented with zinc phosphate cement.
b) B-restored them with cast metal posts cemented with dual-cure resin cement
¢) restored them with PEEK posts cemented with dual-cure resin cement.

Specimens were subjected to flexural strength tests using a universal mechanical
testing at a 45 — degree angle to the central groove using a 3,5 mm diameter metal
ball-end head that advanced at a speed of 0,5mm/ minute, according to previous
studies until failure.

The values were taken in Newtons.

Statistical tests were performed using SPSS 20

Results:

Banferroni’s post hoc tests showed statistically significant differences in fracture
strength between PEEK posts and cast metal post bonded with zinc phosphate
cement and dual-curing resin cement.

While there were no statistically significant differences in fracture strength between
metal posts cemented with zinc phosphate cement and metal posts cemented with
dual-cure resin cement.
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Failure Patterns:
The failure patterns were classified regarding to (Michele Oliveria Lima) into four
groups as follows:

1. Tooth fracture in the coronal region

2. Tooth fracture in the cervical region

3. Tooth fracture in the cervical region without post separation

4. Tooth fracture in the coronal region with post separation

Based on the research findings, the failure modes observed in the three groups
were as follows:
Group A: Predominant failure mode was coronal tooth fracture
Group B: Predominant failure mode was coronal tooth fracture
Group C: Predominant failure mode was coronal tooth fracture
associated with post separation.

Conclusion: Within the limitations of this in vitro study, PEEK posts
manufactured by CAD/ CAM showed higher fracture strength than cast metal
posts.

Keywords: PEEK posts, Cast metal posts, fracture strength, cores and posts,
flexible modulus.
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