Evaluation of pulpal response of deciduous teeth after direct pulp capping
with bioactive glass and mineral trioxide aggregate
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Abstract

Aim: The aim of this study was to evaluate the pulpal response of primary teeth after direct pulp capping (DPC) with two
biocompatible materials namely mineral trioxide aggregate (MTA) and bioactive glass (BAG). Settings and Design: This study
was a randomized clinical trial. Materials and Methods: A total of 22 healthy primary canine teeth scheduled for extraction for
orthodontic reasons were selected. The teeth were divided into two groups of 11 and underwent DPC. The exposure sites were
randomly capped with MTA or BAG in the two groups. After 2 months, the teeth were extracted and prepared for histopathologic
evaluation. Statistical Analysis: The data were analyzed using Fisher’s exact test. Results: In the BAG group, inflammation
was seen in three patients; internal resorption and abscess were not seen at all. In the MTA group, inflammation was seen in
one patient and internal resorption and abscess were not seen in any patient. Fisher’s exact test showed no significant difference
between the two groups (P > 0.05). Dentinal bridge formation was noted in five patients in the BAG group and six patients in the
MTA group. No significant difference was observed between the BAG and MTA groups using Chi-square analysis (P = 0.67).

Conclusion: Based on the results of this study, MTA and BAG can be used for DPC of primary teeth.
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Introduction

Dental caries is the most prevalent chronic disease in
children. Extensive caries are treated by three pulp
treatment techniques: Direct pulp capping (DPC), pulpotomy
and pulpectomy depending on the severity of pulp
involvement.!"

DPC is a conservative modality for treatment of traumatically
or mechanically exposed pulps. However, the use of DPC is
more often limited to primary teeth rather than permanent
teeth.?3 Calcium hydroxide is the gold standard material
for pulp capping of vital pulp tissue. Calcium hydroxide has
antibacterial effects and can induce proliferation, healing,
and repair of fibroblasts resulting in induction of soft and
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hard tissue regeneration.?* However, calcium hydroxide
interferes with the healing process; the formed dentinal
bridge does not provide a proper seal, and the antimicrobial
property of calcium hydroxide disappears over time.>”l DPC
with calcium hydroxide in primary teeth has a low success
rate.” Therefore, other materials have been proposed for
DPC of primary teeth. Mineral trioxide aggregate (MTA) is
a relatively new material marketed in 1998 under Food and
Drug Administration approval.®! The major components of
this material are a tricalcium silicate, tricalcium aluminate,
and tricalcium oxide. Sealing ability of this material is very
high, it is compatible with tissues and can induce dentinal
bridge formation.”' Bioactive glass (BAG) is relatively new
in dentistry." It is composed of calcium and phosphate in
a proportion that can be similar to bone hydroxyapatite. It
is biocompatible, can stimulate hard tissue formation and
mineralization and has antibacterial properties. It is currently
used for bone grafting and as scaffolds.'>' Therefore, it
appears that BAG and MTA can be used for pulp capping.

The aim of this study was to evaluate dental pulp response
of primary teeth after DPC with MTA and BAG.
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Materials and Methods

In this double-blind, randomized clinical trial, 22 sound
primary canines scheduled for extraction for orthodontic
reasons were selected in 11 children aged 78 years (including
seven girls and four boys). The sample size was calculated
according to a previous study.”” The inclusion criteria were:
Sound primary teeth with root resorption no more than the
apical third. The study protocol was approved by the Ethics
Committee of Shahed University (40/104951), and it was
registered in www.irct.ir (IRCT2015100624397N1). Written
informed consent was obtained from the parents. The teeth
were randomly divided into two groups: 11 teeth in the MTA
group and 11 teeth in the BAG group. The randomization was
done using a table of random numbers by someone blinded to
the experimental groups. A total of 22 Class V cavities with a
diameter of 0.5 mm were prepared in the middle third of the
buccal surfaces of the teeth with a carbide bur (D and Z Co.,
Germany). Cavity preparation was continued until the shadow
of the pulp was seen. Each cavity was rinsed with saline and
dried with cotton pellets. Dental pulp was exposed with a
sterile probe. Hemorrhage was controlled by placing a cotton
pellet moistened in sterile saline. Then, MTA (Angelus, Brazil)
was placed on the exposure site in 11 teeth, and BAG Biogran
(3i Implant Innovations, USA) was placed on the exposure site
in the remaining 11 teeth. All the teeth were restored with
amalgam.”? After 2 months, the 22 teeth were extracted and
prepared for H and E staining. All the sections were studied
by a pathologist blinded to the study design. Histological
assessment was carried out according to Fuks et al.?"

Scoring was done as follows:

None or mild inflammation: 0, moderate inflammation: 1,
severe inflammation: 2, necrosis: 3, abscess: 4, resorption: 5.

Dentinal bridge formation was also evaluated in the two
groups. Finally, the data were analyzed by Fisher’s exact
test. In this study, pulp statue of samples was evaluated
histopathologically.

Results

The histological tissue changes in the BAG and MTA groups
are shown in Table 1. Inflammation was seen in one case in
the MTA group and three cases in the BAG group. Fisher’s
exact test showed no significant differences (P > 0.05).
Internal resorption and abscess were not seen in any of the
two groups [Table 1].

Dentinal bridge formation was seen in five samples in the
BAG group [Figure 1]. In the MTA group, the dentinal bridge
was found in six samples [Figure 2].

Table 1: Tissue changes in bioactive glass, mineral trioxide
aggregate groups

Pulpal response Bioactive Mineral trioxide
glass (11) aggregate (11)
Mild inflammation 1 0
Moderate 2 1
inflammation
Severe inflammation 0 0
Internal resorption 0 0
Abscess 0 0
Necrosis 0 0
Discussion

The aim of this study was to evaluate pulpal response of
primary teeth after pulpotomy with BAG and MTA.

Previous studies have shown that DPC may have poor
prognosis in primary teeth since the presence of internal
resorption, pulp calcification and necrosis in the primary
teeth is likely, and this treatment may cause injury to the
surrounding tissues. Fuks et al. reported that undifferentiated
mesenchymal cells in the primary pulp differentiate to
odontoclasts, leading to internal resorption.?' However, DPC
is a conservative vital pulp therapy eliminating the need for
a more invasive treatment modality. Several materials have
been used for DPC of primary teeth.

It seems that BAG and MTA are suitable materials for
DPC because of their antibacterial properties and
biocompatibility.

The results of this study showed that most samples had
normal pulp tissue. Salako et al.,”? also found normal pulp
tissue after pulpotomy of dog’s teeth; however, the samples
in their study and ours were different and differences in the
anatomy of human and animal pulp might have affected the
results. Similarly, Haghgoo et al. found that human pulp tissue
was normal after DPC with BAG and MTA.?0.%

Based on the results of the current study, internal resorption
was not seen in the BAG or MTA groups; BAG and MTA are
biocompatible and can induce regeneration of pulpal tissue.

The results of the study by Haghgoo et al. are in accordance
with those of the current study.!

The results of the current study did not reveal any abscess
in any sample of the MTA or BAG groups, which might be
attributed to antibacterial properties of these two materials.
Menezes et al. and Haghgoo et al. reported similar results as
well.[13:2023]
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Figure 1: Dentinal formation in bioactive glass group

Figure 2: Dentinal formation in mineral trioxide aggregate
group

Based on the results of the current study, dentinal bridge
was found in five samples in the BAG group and six samples
in the MTA group consistent with the results of studies by
Haghgoo et al.?°%

The results of a study by Fallahinejad Ghajari et al., in which
clinical and radiographic success rates of DPC with calcium
enriched mixture (CEM) cement and MTA were compared,
showed no significant differences between treatment
outcomes of DPC with CEM cement and MTA. Fallahinejad
Ghajari et al.?¥ studied success rate of DPC with the two
biomaterials clinically and radiographically and differences in
the study design and methodology of the two studies might
have affected the results.

Limitation

This study evaluated pulpal response of primary teeth
histologically. One of the limitations of this study was a
selection of sound teeth scheduled for extraction.

Suggestion

In this study, the histological status of dental pulp was
evaluated after DPC. It is suggested that dental pulp of
primary teeth be evaluated after DPC with BAG and MTA
clinically and radiographically.

Conclusion

Based on the results of this study MTA and BAG can be used
for direct pulp capping in primary teeth.
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