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Evaluation of Retention of Metal Post and Core Fabricated by

Conventional Technique and 3D Printing System
(A Comparative In-Vitro Study)
Abstract

Objective: Evaluation of Retention of Metal Posts and Cores Fabricated by

Conventional Technique and 3D Printing System.

Materials and Methods: Twenty mandibular orthodontic extracted premolars
were endodontically treated. All teeth were cut 2 mm above cement-
enamel junction. The root canals were enlarged to the same length and
width using Gates—Glidden drills and Peeso reamers. Ferrul were made

with 1mm finishline. The specimens were divided randomly into two groups

according to the fabrication technique:

Group A (1-10): samples were restored with a metal post and core fabricated
using conventional technique. Impressions were made by silicone material.
The impressions were poured by enhanced stone gypsum to make gypsum

work models. The wax model has been built. The wax model was covered



and cast in metal by lost wax technique. A ring was added on the grinding

surface during the waxing process to perform a tensile test.

Group B (1-10): samples were restored with a metal post and core fabricated
using 3D printing technique. Impressions were made by silicone material.
The impressions were coated with a material that prevents light reflection

and shine (dental scan spray) and digitally scanned by digital scanner, also
The coronal tissues of teeth were scanned and matched with the

impressions. The metal post and core was designed on the computer.

A ring was added on the grinding surface during the designing process to
perform a tensile test. The metal posts and cores were printed using 3D

metal printer.

All metal posts and cores were cemented by zinc phosphate cement, subjected to
tensile test in a universal testing machine at a crosshead speed of (.5
mm/min. The mean of failure strength for all groups were calculated. The

data were analyzed by Independent Samples T Test.

Results: The mean of failure strength for the first group (Conventional
Technique) was 161,36 N. The mean of failure strength for the second

group (3D printing Technique) was 118,52 N. There were statistically



significant differences between the two groups in the research sample on
confidence level 95%. The mean of failure strength in the first group
(Conventional Technique) larger than the second group (3D printing

Technique) with statistically significant differences.

Conclusion: Within the limits of this study, the 3D printing technique did not
revealed better results with retention than the conventional technique of
fabricating metal post and core. the metal posts and cores fabricated by
the conventional technique revealed more retention than the metal posts

and cores fabricated by the 3D printing technique.
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