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Abstract

Objective: Given the importance of preserving caries-affected dentin (CAD) in
conservative dentistry, the shear bond strength (SBS) of different resin cements to
CAD has been investigated. Here, we aimed to compare the SBS and remineralizing
effect of a calcium silicate (TheraCem) and conventional self-adhesive cement
(Panavia SA) on the SBS of CAD.

Materials and Methods: Forty-eight extracted third molars (24 sound and 24 CAD)
were used. In each group, 12 teeth were prepared for bonding to TheraCem or
Panavia SA. After removal of the enamel and caries, resin composite cylinders were
luted on the prepared dentin. After 28 days of storage in the artificial saliva, SBS was
measured and the failure mode analysis was investigated. The images of fractured
sections were analyzed using scanning electron microscopy and energy-dispersive
X-ray to evaluate the Ca/P weight ratio.

Results: SBS of CAD and sound dentin was not different when cemented with
TheraCem (9.56 +4.51 vs. 9.17 +2.76, p = .806), but the CAD showed significantly
lower SBS to Panavia SA (9.4 +2.36 vs. 7.39 £ 2.18, p =.015). The Ca/P ratio in CAD
was significantly higher when bonded to both TheraCem and Panavia-SA than that of
the controls (p =.001); however, this ratio was not different for those bonded to
TheraCem compared to Panavia SA.

Conclusions: Based on our results, TheraCem as a calcium silicate cement shows
better SBS to attach the restoration to CAD as compared to Panavia SA. Obliteration
and mineralization of the dentinal tubules in TheraCem were also higher than in
Panavia SA. However, their ability to improve the amount of the Ca/P ratio in CAD

was similar.
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In this study, the mixed failure mode was predominant in all
groups. The cohesive failure was only recorded for sound dentin
bonded to TheraCem, which may be related to the low resistance of
the tested material itself rather than its true bond strength to the
dentin (Bonifacio et al., 2012; Choi et al., 2006). Also, it may be related
to numerous porosities in the structure of the material, which may act
as stress points (Hoshika et al., 2015). In addition, the most adhesive
failure was found for CAD bonded to Panavia SA. Adhesive failures in
CAD may be related to several factors like the presence of collagen
fibrils partially denatured by bacterial acids and/or metalloproteinases
(Kuboki et al., 1977; Pashley et al., 2004) and an incomplete infiltration
of the luting agent into the demineralized dentin that is commonly
related to these failures (Hashimoto et al., 2002).

Here, we noticed that despite the finding that the Ca/P weight
ratio was higher in the CAD group bonded to both TheraCem and
Panavia SA compared to unbonded CAD, there was no significant
difference between the two types of cement. It is well known that
calcium silicate cements, under a wet condition, can release calcium
and form apatite crystals. They can also form calcium hydroxide, which
is a highly alkaline material and, hence, may cause degradation of the
exposed demineralized collagen (Camilleri, 2014; Chen et al., 2018;
Huang et al., 2020). Although calcium silicate cements may deliver the
minerals to the demineralized dentin and may increase its hardness, it
is shown that they cannot induce intrafibrillar remineralization and
recovery of a sound modulus of elasticity (Schwendicke et al., 2019).
The observed peaks of ions other than calcium and phosphate may be
related to the main component of the cement, also the mineral content
dissolved by the functional acidic monomer, and the filler particles
released from the cement itself (AL-Kataan and Ali 2021).

It should be noticed that our study, as an in-vitro study, had some
limitations. As the SBS test must be performed on various specimens, the
variability among the test groups could not be avoidable. Thus, the next
studies are suggested using the microtensile test, which allows multiple
specimens of carious and sound dentin obtained from the same tooth to
ensure an accurate comparison. Furthermore, having a longer storage
time and performing hardness and XRD tests would be beneficial for the

evaluation of CAD after cementation by Ca silicate cements.

5 | CONCLUSION

Based on our findings, it is concluded that TheraCem, as a calcium silicate
cement, shows better SBS to attach the restoration to CAD as compared
to Panavia SA. Obliteration and mineralization of the dentinal tubules in
TheraCem were also higher than in Panavia SA. However, their ability to
improve the amount of the Ca/P ratio in CAD is similar. Based on our
findings, it may be suggested that calcium silicate cement has a
remineralization effect in addition to improving bonding strength to CAD.
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