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Abstract

Objectives: The aim of this study was to investigate and compare the internal
adaptation of different pulp capping materials (TheraCal, Biodentine, and Mineral
trioxide aggregate) on the dentin of permanent and primary teeth by using micro-
computed tomography (Micro-CT) and Optical Coherence Tomography (OCT) as
examination tools. Materials and Methods: Thirty permanent molars and thirty
primary molars were selected and randomly allocated to three groups for each type of
dentition and according to the pulp-capping materials used in each group. The study
groups were as follows: Group (1) was TheraCal, Group (2) was Biodentine, and MTA
was the Control Group for both dentitions. A standardized class V cavity (3 mm in
width and 2 mm in depth) was prepared on the buccal surface of each tooth with the
pulpal floor located on the dentin. Then, pulp-capping material was applied according

to groups; after that, all teeth were restored by composite restoration. The internal cavity



adaptation of the pulp-capping materials was investigated by Micro-CT to determine
the gap volume and by OCT to determine the high intensity reflection of light from the
floor. Results: One-way ANOVA test was used and it was followed by LSD test to
determine the differences between the study groups. Based on Micro-CT findings,
TheraCal showed significantly higher gap volume than both MTA and Biodentine for
both primary and permanent teeth (p<0.001), while MTA and Biodentine did not show
a significant difference in gap volume. Based on OCT findings, TheraCal showed a
significantly higher intensity of light reflection than both MTA and Biodentine for both
primary and permanent teeth (p<0.001). In permanent teeth, the OCT showed that MTA
had a significantly lower intensity of light reflection than Biodentine (p = <0.001).
However, in permanent teeth, the adaptation did not differ significantly between MTA
and Biodentine. Pearson correlation test showed that there was strong, positive
correlation between Micro-CT and OCT in evaluation of the quality of adaptation in
permanent teeth (r =0.706, N=30, p < 0.001). While in primary teeth, there was
moderate to strong positive correlation between Micro-CT and OCT (r =0.686, N=30,
p < 0.001). Conclusions: Biodentine and MTA showed a comparable result in terms of
their adaptation on the dentinal surface for both primary and permanent teeth, and both
were better than TheraCal. There is moderate to strong positive correlation between
Micro-CT and OCT in measurement of internal adaptation of the tested pulp capping
materials. OCT can be helpful and beneficial for the clinical setting and allow dentists

to screen and evaluate restorations during follow-up.



