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INTRODUCTION 

The conservative approach is currently proving 
to be a more reliable pulp therapy. Pulp healing 
is a complex molecular and cellular process. The 
sequence of events in pulpal healing is similar to 
a connective tissue injury (1). Schroder describes 
the first stage to involve vascular and inflammatory 
cell migration, proliferation and adhesion to control 
and eliminate the irritant. In the second stage 
repair occurs with migration, proliferation and 
adhesion of mesenchymal and dental pulp stem 
cells. Regeneration of the dentin- pulp complex 
after severe injury involves dental pulp stem cells 
differentiation into secondary or replacement 
odontoblasts and subsequent dentinogenesis (1). 

An ideal material for pulp therapy should have 
the ability to stimulate and modulate the healing 
process for a complete dentin- pulp complex 
recovery. Understanding these mechanisms provides 
important implications for the development of new 
therapeutic strategies in dental pulp therapy. 

Biodentine (Septodont, Saint Maur des Fossés, 
France) is a new calcium silicate-based restorative 
cement with dentin-like mechanical properties, 
which can be used as a dentin substitute on crowns 
and roots similar to how MTA is used (3, 4, 5-9). It has 
a positive effect on vital pulp cells and stimulates 
tertiary dentin formation (3, 4, 9, 10).

In direct contact with vital pulp tissue, it also 
promotes formation of reparative dentin(3, 9). 
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ABSTRACT

The conservative approach is now proving to be a more reliable pulp therapy. The aim of this 
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Biodentine consists of a powder and liquid. The 
powder mainly contains tricalcium and dicalcium 
silicate (3CaO SiO2 and 2CaO SiO2), the principal 
component of Portland cement, as well as calcium 
carbonate (CaCO3). zirconium dioxide (ZrO2) serves 
as contrast medium. The liquid consists of calcium 
chloride (CaCl2.2H2O), which is used as a setting 
accelerator and water-reducing agent in aqueous 
solution with an admixture of polycarboxylate (a 
superplasticizing agent)(3,9). The consistency of 
Biodentine is similar to that of phosphate cement. 
The material can be applied directly in the restorative 
cavity with a spatula as a bulk dentin substitute 
without any conditioning treatment (3, 5-9).

Recent researches recommend adult pulpotomy 
as a reliable and conservative pulp therapy (11-18).

Traditional endo has been described to have other 
additional drawbacks, e.g. the discomfort related to 
the anesthesia,  rubber dams, especially with long 
periods with the mouth open, retreatments, post-
op sensitivity, blowups, blocked canals, separated 
files, apicoectomies,  hypochorite leaks, ledges, 
excessive  biofilms, lateral canals, anastomoses, 
deltas, over fills, under fills, cracks, perforations and 
micro surgery(11,19-21). 

This study with a two years follow up clinically 
and radiographically was conducted to assess the 
role of Biodentine as a conservative therapy in 
managing cases of acute pulpitis.

meThODs AND mATeRIAls

Twenty permanent molars and premolars be-
longing to twenty adult male and female university 
students (ten males and ten females), were included 
in this study. Regarding all subjects, there were no 
medical contraindications for dental treatment. The 
patients aged twenty to twenty five years old. All 
selected patients had undergone thorough clinical 
examination to make sure they had good oral hy-
giene. These patients came to us and were seeking 
a conservative pulp therapy rather than regular end-
odontic treatment. All of them suffered moderate to 

severe pain as a result of irreversible pulpitis. Teeth 
were examined to ensure pulp vitality. Also an in-
formed consent from each patient was obtained. The 
reason that we chose our university students was to 
facilitate recall and follow up. Anaesthesia was per-
formed followed by proper isolation using a rubber 
dam. All caries was removed using high speed burs 
with thorough irrigation. The pulp chamber was 
then opened and deeper caries, in addition to; the 
inflamed pulp tissue was removed to orifice level 
using a large high speed round bur and appropri-
ate water cooling. Bleeding was made to stop using 
sterile normal saline irrigation in addition to sterile 
cotton pellets. Biodentine was applied according 
to the manufacturer’s instruction. All cavity walls 
were, then, conditioned and bonding performed us-
ing Single bond 3MTM ESPETM (table 1), in order to 
strengthen the remaining tooth structure. Finally a 
resin composite restorative material (Filtek Z 250, 
3MTM ESPETM) was used for restoration. The treated 
teeth were re-evaluated after six weeks, six months 
and two years; clinically for signs and symptoms, 
and radiographically to assess the periodontium ap-
paratus.

ResUlTs

Clinical examination

At all time periods (six weeks, six months and two 
years), seventeen of the treated teeth demonstrated 
appropriate function. No signs and symptoms as 
pain, swelling, tenderness, tooth mobility or fistula 
were present. The remaining three cases failed over 
three months, six months and two years respectively 
and needed traditional endodontics.

Radiographic examination

At all time periods (six weeks, six months 
and two years), seventeen of the treated teeth 
demonstrated normal periodontium and absence 
of intercanal or perpiapical pathology. The above 
mentioned three cases that failed clinically also 
revealed radiographic changes indicative of failure.
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statistical analysis

Success data (Qualitative data) were presented 
as frequencies (n) and percentages (%). Cochran’s 
Q test was used to compare between success and 
failure through the follow-up periods.

The significance level was set at P ≤ 0.05. 
Statistical analysis was performed with IBM® 
SPSS® Statistics Version 20 for Windows.

ResUlTs

At 6 weeks as well as 6 months follow-up 

periods; all cases (100.0%) showed success. After 

2 years, 17 cases (85.0%) showed success while 

only 3 cases (15.0%) showed failure. There was 

no statistically significant change in success rate 

through the follow-up periods.

Fig. (1): A radiograph of a tooth suffering acute pulpitis. Fig. (2): A radiograph of the same tooth after performing adult 
pulpotomy using Biodentine (after two years).

TABLE (1) Materials, components, batch numbers and manufactures

material Components Batch number manufacturers

Biodentine Powder
-Tricalcium Silicate.
-Dicalcium Silicate.
-Calcium Carbonate.
-Oxide filler.
-Iron Oxide shade.
-Zirconium Oxide.

Liquid
-Calcium chloride (accelerator).
Hydrosoluble polymer.

B02282 Septodont

3MTM ESPETM 

Single Bond
Dental adhesive system N628066 3M ESPE Dental Products

St Paul, MN, USA
3M FiltekTM Z  

250 XT
Nanohybrid composite N535294 3M ESPE Dental Products

St Paul, MN, USA

® IBM Corporation, NY, USA.
® SPSS, Inc., an IBM Company.
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TABLE (2) Descriptive statistics and results of 
Cochran’s Q test for the success and 
failure through the follow-up periods 

Outcome 6 weeks 6 months 2 years
P-value

n, (%) n, (%) n, (%)

Success
Failure

20 (100.0)
0 (0.0)

20 (100.0)
0 (0.0)

17 (85.0)
3 (15.0)

0.0501

*: Significant at P ≤ 0.05

DIsCUssION

It is inevitable nowadays that conservative 
therapeutic approaches are the methods of choice 
regarding all medical fields. In light of conservative 
dentistry, traditional endodontic treatment is a 
comparatively invasive procedure. The concept that 
traditional endodontia is the most reliable treatment 
is to date changing in favor of other conservative 
approaches (11-18). This goes in accordance with our 
study.

Traditional endo has been described to have other 
additional drawbacks, e.g. the discomfort related to 
the anesthesia,  rubber dams, especially with long 
periods with the mouth open, retreatments, post-op 
sensitivity, blowups, blocked canals, separated files, 

apicoectomies, hypochorite leaks, ledges, excessive  
biofilms, lateral canals, anastomoses, deltas, over 
fills, under fills, cracks, perforations and micro 
surgery(11,19-21). 

In this study males and females were included 
in order to rule out gender as a factor. All subjects 
were university students to facilitate recall and 
follow up. Medical examination was required to 
rule out any medical contraindication for dental 
treatment. Dental examination was performed 
to ensure good oral hygiene and pulp vitality. In 
addition to the above mentioned precautions our 
success in this study is primarily attributed to the 
Biodentine material itself. Handling characteristics 
are important when considering any material for 
clinical use. In this study, because of the mechanical 
properties of Biodentine, this material received good 
rates for material handling and performance after 
restoration placement (2-9). Laurent et al(3), showed 
that the particles of Biodentine were entrapped in 
the newly formed foci, and mineralization appeared 
as osteodentin. This means that the material’s 
physicochemical properties could promote 
the mineralization process. Stimulation of cell 
proliferation and differentiation might be related 
to the tricalcium silicate itself, which is one of the 
main components of Biodentin, and the presence of 
both calcium and silicone ions(2-,4, 8-10).

Tran et al(9) reported that these reparative 
structures that were induced by Biodentine, were 
homogenous and in continuity with primary dentin. 

Studies report that pulp response is linked to 
bacterial microleakage(22-28). It was noted that bacteria 
stimulate pulpal inflammatory activity(29). Many 
authors have suggested that pulpal survival is not so 
much a function of an agent’s potential bioactivity 
but its capacity to protect the pulp from bacterial 
leakage(24,30-34). It was reported that biodentin have 
excellent sealing properties(2,5,6). Thus the fact that 
Biodentine protects the pulp from bacterial leakage 
is another contributing factor in the success of pulp 

Fig. (3) Stacked bar chart representing percentages of success 
and failure through the follow-up periods
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therapy. Wound healing processes are divided into 
three distinct phases, first is the inflammatory and 
fibrogenic phase, second is the regenerative phase, 
and third is a remodeling phase(35). Among these 
phases cell proliferation, migration and adhesion are 
essential processes in tissue regeneration. Progenitor 
cells give rise to a new generation of odontoblasts-
like cells re- constituting the lost continuum at 
the pulp- dentin border(1,36,37).Cell migration and 
adhesion are necessary for homeostatic tissue 
maintenance and the regeneration of injured organs 
and tissues(1,38). Cells must migrate and adhere to 
sites where they are required to function, otherwise 
the regeneration and development of functional 
organs and tissues would be impossible(1,39). A 
special population of cells called dental pulp stem 
cells (DPSCs)(40), odontoblasts like cells(41) are 
known to respond to tooth injury by proliferating, 
migrating, differentiating and adhesion to replace 
lost odontoblasts leading to the synthesis and 
secretion of tertiary dentin(1,42). Results showed 
that Biodentin produced a significantly increased 
migration and adhesion abilities of hDPSCs. It is 
suggested that a possible role for Biodentine might 
be through up-regulation of the mRNA expression 
of chemokines and adhesion moleculesand a definite 
effect of Biodentine on these cellular processes(1). 
So, in our opinion the fact that Biodentine increases 
the migration and adhesion of h DPSCs further 
potentiates its role in pulpal therapy. Also, it was 
further hypothesized that Biodentin caused a local 
increase in the concentration of a certain growth 
factor (TGF-β1) which contribute to odontoblasts 
like cells’ differentiation and mineralization (43.44). It 
was suggested that TGF-β1 acted as a modulator of 
reparative processes in various tissues and that in 
the dental pulp, TGF-β1 promoted progenitor cell 
migration(45) and odontoblast differentiation(46).

Three cases failed and that in our opinion is 
attributed probably to the extension of damage 
which might have reached beyond the pulp chamber 
to pulp of the root canals.

CONClUsION

Biodentin has proven to be successful in 
conservative pulp therapy due to its capability of 
inducing proliferation, migration and adhesion of 
human pulp stem cells.
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