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Effect of The Kind of Cement on Fracture Resistance of Teeth Restored by Cast Post
and Core Fabricated by 3D Printing Technique (In Vitro Study)

Bassam Al-Najjar*

(Received: 31 May 2026 , Accepted: 12 July 2026)

Abstract:
Utilization of the post—core system is known as one of the earliest methods for retention of
the restorations and reinforcement of the endodontically-treated teeth.
However, a number of studies have reported an increased risk of vertical fracture in the
teeth restored by metallic posts, probably due to their high elastic moduli compared to
natural dentin. Mechanical properties of the adhesive luting materials used for cementation
ofthe posts to the internal dentin could also significantly influence the success of endodontic
tooth restoration. Many of luting cements including zinc phosphate, zinc polycarboxilate,
glass ionomer, modified glass ionomer resin, and composite resin can be used in
cementation of core and post system. However, recent studies have proved that the resin
cements not only provide a short-term root reinforcement, could also result in better root
retention and reduced leakage compared to other cementation materials
Aim of study: the current study aimed to investigate the effect of cement type on the fracture
resistance, of the endodontically-treated teeth which allows to further determine the cements
that provide superior fracture resistance of restored teeth.
Material and methods: Twenty lower first premolars with standardized weakened roots were
endodontically treated, then coronal part was cut 2 mm above the cemento-enamel junction.
The samples were allocated to two experimental groups (n=10) according to kind of cement
used. All samples in both groups were restored with cast metal post and cores fabricated by
use 3D printing technique. Glass ionomer cement was used in group A, and dual-
polymerizing resin cement was used in group B. All samples in both groups were subjected
to continuous compression in a universal testing machine, until failures were observed,
statistical tests were carried out using the SPSS (20).
Results: The T student's test showed that there were statistically significant differences
between the mean fracture resistance between the two group A and B(The median of values
were 269.3 — 360.18 n respectively).
Conclusions: The use of a dual-polymerizing resin cement increased the fracture resistance
of endodontically treated teeth restored by metal post and core.

Keywords: Metal post and core, 3D printing technique, dual-polymerizing resin cement, Glass
ionomer cement, Fracture Resistance.
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