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Direct pulp capping in an immature incisor using a new bioactive material
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Abstract
Preservation of the pulp in a traumatized immature fractured incisor tooth is of prime importance in order to achieve apexogenesis, 
a natural apical closure. The main factor influencing this is pulpal protection by a bioactive material proving optimum marginal 
seal in preventing any microleakage. This case report presents an 8-year-old female diagnosed with Ellis Class 3 fracture 
of immature tooth 11 involving the mesial pulp horn. Under rubber dam isolation, a partial pulpotomy was performed and 
the pulp was sealed using a new bioactive material BIODENTINE to stimulate apexogenesis, dentine replacement and pulp 
protection. The fractured segment was reattached for optimum esthetics, which was a concern for the patient. The patient was 
followed-up for 1, 3, 6 and 12 months, which revealed continued apical closure and maintenance of pulp vitality. The patient 
remained asymptomatic. This case report provides evidence for the potential use of Biodentine as an effective pulp capping 
material in the future.
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Introduction

Biodentine is a new bioactive cement with dentin‑like 
mechanical properties that can be used as a dentin substitute 
on crowns and roots.[1] It has a positive effect on vital pulp 
cells and stimulates tertiary dentin formation. In direct 
contact with vital pulp tissue, it also promotes the formation 
of reparative dentin.[2]

Biodentine is an interesting alternative to conventional 
calcium hydroxide‑based materials due to its improved 
material properties.[3] It offers advantages for direct pulp 
capping and, in properly selected cases, may contribute to 
the long‑term maintenance of tooth vitality.

For many decades, calcium hydroxide has been the standard 
material for maintaining pulp vitality. Both clinically and 
histologically, it has been found to produce satisfactory 

results in indirect and direct pulp capping because it is 
capable of stimulating the formation of tertiary dentin by 
the pulp.[4] In contact with vital pulp tissue, it contributes 
to the formation of reparative dentin, a special variant of 
tertiary dentin, which seals exposures by newly formed 
hard tissue.[5,6] Currently, calcium hydroxide products are the 
best documented and most reliable materials for direct pulp 
capping and serve as the “gold standard” against which new 
materials have to be tested.[7]

Calcium hydroxide has some drawbacks like poor bonding 
to dentin, material resorption and mechanical instability. As 
a result, calcium hydroxide does not prevent microleakage 
in the long run. The porosities (tunnel defects) of the 
newly formed hard tissue may act as a portal of entry for 
microorganisms. These may cause secondary inflammation 
of the pulp tissue and are thought to be responsible for failed 
maintenance of tooth vitality. In addition, the high pH (12.5) 
of calcium hydroxide suspensions causes liquefaction necrosis 
at the surface of the pulp tissue.[8‑10]

Case Report

A 8 ‑year‑old  female patient reported to the Department 
of Paedodontics, Yenepoya Dental College, with the chief 
complaint of fracture of the upper front teeth due to a fall 
while playing 24 h back [Figure 1a and b].

On clinical examination, the tooth 11 displayed an Ellis 
Class 3 fracture. The fracture line extended mesio‑distally 
with pulpal exposure of about 1 mm. The patient gave a 
history of sensitivity to cold after fracture, indicating that 
the pulp was vital. The tooth was nontender and showed 
no mobility. The exposed pulp did not show evidence of 
hemorrhage. The patient also reported with the fractured 
tooth fragment [Figure 2a].
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On radiographic examination, the crown portion in the 
intraoral periapical radiograph displayed the fractured line 
involving the mesial pulp horn. The root was immature, 
with the apical third of the root formation remaining. The 
periapical region did not show any signs of pathology.

On the basis of history, clinical and radiographic examination, 
the diagnosis was Ellis Class 3 fracture with vital pulp and 
incomplete root formation. Treatment decision was made to 
perform partial pulpotomy and use Biodentine as the agent 
for pulpal protection and apexogenesis.

The fractured tooth fragment was checked for its integrity 
and was cleaned with sodium hypochlorite and then kept in 
normal saline [Figure 2a].

The tooth was anesthetized by local infiltration and was 
isolated using rubber dam (Optra Dam, Ivoclar Vivadent). The 
tooth was disinfected by wiping it with cotton roll moistened 
with 2.5% sodium hypochlorite. The area of pulpal exposure 
was widened and about 2 mm of the coronal pulpal tissue 
was removed using a round diamond bur on a high‑speed 
handpiece under water spray.

The pulp tissue was evaluated. The bleeding was controlled 
by placing a cotton pellet moistened with saline. After 
hemostasis, the cavity and pulp tissue were irrigated with 
2.5% sodium hypochlorite.

Biodentine was mixed according to the manufacturer’s 
instructions (Septodont, France) and was gently placed in 
the cavity. Care was taken not to place any pressure on the 
vital pulpal tissue. The material was adapted to the cavity 
walls and was filled with Biodentine up to the level of the 
fracture [Figure 3].

The fractured fragment was secured on a piece on sticky wax 
prior to its preparation. A groove was made on the fractured 
surface of the tooth using a small round diamond bur and 
checked for its adaptation to the tooth surface [Figure 2b].

A bevel was made on the facial and lingual surfaces of 
the tooth and the fractured fragment to prepare them 
for reattachment. The surfaces were etched using 
35% phosphoric acid (3M ESPE, St Paul, MN, USA) and 
bonding agent (Adper, 3M ESPE, St Paul, MN, USA) was 
applied using microbrushes and light cured for 20 s. A layer 
of flowable composite (Tetric Flow, IvoclarVivadent, USA) 
was applied on both the surfaces and was approximated 
to the original tooth contour and light cured for 40 s. Any 
deficiency along the fractured line was filled using flowable 
composite. The tooth was finished and polished (Soflex, 
3M ESPE, St Paul, MN, USA) [Figure 4].

The patient was recalled the next day for follow‑up. On 
clinical examination, the tooth was sound and the patient was 

asymptomatic. Periodic recall after 1, 3, 6 and 12 months was 
made. The patient remained asymptomatic and radiographs 
displayed continued root formation [Figures 5a and b and 6].

Discussion

Bioactive cement, Biodentine (Septodont, France), was 
recently launched in the dental market as a dentin 
substitute.[1] Having similarity in its indications and mode of 
action with calcium hydroxide, it eliminates its drawbacks.

Biodentine consists of a powder in a capsule and liquid in a 
pipette. The powder mainly contains tricalcium and dicalcium 
silicate as well as calcium carbonate. Zirconium dioxide is the 
contrast medium. The liquid consists of calcium chloride in 
aqueous solution with an admixture of polycarboxylate. The 
powder is mixed with the liquid in a capsule in the triturator 
for 30 s. Once mixed, Biodentine sets in about 12 min. During 
the setting of the cement, calcium hydroxide is formed. The 
consistency of Biodentine is similar to that of phosphate 
cement.[1,11]

Biodentine can be used on crowns and roots. Its uses 
include pulp protection, temporary closure, deep caries 
management, cervical filling, direct and indirect pulp 
capping and pulpotomy.[12,13] It can also be used in managing 
perforations of root canals or the pulp floor, internal and 
external resorption, apexification and retrograde root canal 
obturation.[14]

Biodentine has been proven to be biocompatible (it does not 
damage pulpal cells in vitro or in vivo). It has a capability of 
stimulating tertiary dentin formation. Hard tissue formation 
is seen after indirect and direct capping with Biodentine.[1,2,15] 
In pulp capping, its benefits versus calcium hydroxide are: It 
is stronger mechanically, less soluble and produces tighter 
seals. This qualifies it for avoiding three major drawbacks of 
calcium hydroxide, mechanical instability and the resultant 
failure of preventing microleakage.[9,16,17]

Compared with other materials, Biodentine displays ease 
of handling and decreased setting time.[11] Unlike other 
Portland cement‑based products, it is sufficiently stable so 
that it can be used both for pulp protection and temporary 
fillings.[13,18]

Apart from the choice of the agent used for pulp capping, 
the other factors that need to be considered are the clinical 
status of the pulp and the microbial contamination of the 
pulp at the site of injury.[4]

In clinical terms, this means the tooth should be asymptomatic 
and that pulp bleeding after exposure should be easily and 
rapidly controllable.[4] Hemostasis is a prime factor. Blood 
clots left at the material/pulp interface act as factors for 
treatment failure. Sodium hypochlorite is an ideal agent 
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Figure 3: Biodentine application

Figure 4: Fractured segment reattached

Figure 6: Twelve-month follow-up radiograph

for removal of surface clots and clearing the debris, while 
at the same time disinfecting the cavity.[19,20] Microbial 
contamination of the pulp tissue during treatment should 
be avoided. This is best achieved with a rubber dam when 
treating on the dentin third close to the pulp, which reliably 
prevents the invasion of microorganisms from the oral cavity 
or saliva.[21,22] Preventing microorganisms from entering the 
pulp is a key factor for successful direct capping.[23]

Esthetic replacement of the fractured tooth is one of the most 
important factors to be taken into consideration in treating 
a case of fractured anterior teeth in a young patient.

A trauma accompanying with fracture of anterior teeth 
is a tragic experience for the young patient who requires 
immediate attention, not only because of damage to the 
dentition but also because of psychological effect of the 
trauma to the child and his parents.[24] Reattached fragment 
to a great extent restores esthetics as it uses the original 
tooth’s shape, color, translucence and surface structure.[25] 
Reattachment of the tooth fragment of the anterior teeth 
is easy to practice and is an economic method that has 
the potential to assume the incisal strength during tooth 
functioning. The method ensures increased wearing 
steadiness and thus creates better function.[26]

Figure 1: (a) Pre operative labial view and (b) Preoperative 
incisal view 

ba

Figure 2: (a) Fractured tooth fragment and (b) Fragment 
attached to sticky wax

ba

Figure 5: (a) Preoperative (b) Postoperative radiograph
ba
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Conclusion

Biodentine is an interesting and promising product that has 
the potential to make major contributions to maintaining 
pulp vitality in patient judiciously selected for direct pulp 
capping. The reattachment of the fractured tooth segment 
appears to be the most conservative, simple and esthetically 
acceptable method of restoring the form and function of 
the teeth.

References

1. Camilleri J. Investigation of Biodentine as dentine replacement 
material. J Dent 2013;41:600-10.

2. Laurent P, Camps J, About I. Biodentine (TM) induces TGF-β1 
release from human pulp cells and early dental pulp mineralization. 
Int Endod J 2012;45:439-48.

3. Pérard M, Le Clerc J, Watrin T, Meary F, Pérez F, Tricot-Doleux S, 
et al. Spheroid model study comparing the biocompatibility of 
Biodentine and MTA. J Mater Sci Mater Med 2013;24:1527-34.

4. Littman H. Pulp capping (a review). Refuat Hapeh Vehashinayim 
1979;28:23-5, 29-31.

5. Narita H, Itoh S, Imazato S, Yoshitake F, Ebisu S. An explanation 
of the mineralization mechanism in osteoblasts induced by calcium 
hydroxide. Acta Biomater 2010;6:586-90.

6. Sangwan P, Sangwan A, Duhan J, Rohilla A. Tertiary dentinogenesis 
with calcium hydroxide: A review of proposed mechanisms. Int 
Endod J 2013;46:3-19.

7. Eskandarizadeh A, Shahpasandzadeh MH, Shahpasandzadeh M, 
Torabi M, Parirokh M. A comparative study on dental pulp response 
to calcium hydroxide, white and grey mineral trioxide aggregate 
as pulp capping agents. J Conserv Dent 2011;14:351-5.

8. Milosevic A. Calcium hydroxide in restorative dentistry. J Dent 
1991;19:3-13.

9. Foreman PC, Barnes IE. Review of calcium hydroxide. Int Endod 
J 1990;23:283-97.

10. Gilbert B, Luebke RG, Jeansonne BG, Henderson JA. Calcium 
hydroxide in endodontics: A review. J La Dent Assoc 1981;39:12-5.

11. Camilleri J, Sorrentino F, Damidot D. Investigation of the hydration 
and bioactivity of radiopacified tricalcium silicate cement, 
biodentine and MTA Angelus. Dent Mater 2013;29:580-93.

12. Rada RE. New options for restoring a deep carious lesion. Dent 
Today 2013;32:4-5, 102.

13. Raskin A, Eschrich G, Dejou J, About I. In vitro microleakage of 

Biodentine as a dentin substitute compared to Fuji II LC in cervical 
lining restorations. J Adhes Dent 2012;14:535-42.

14. Guneser MB, Akbulut MB, Eldeniz AU. Effect of various 
endodontic irrigants on the push-out bond strength of biodentine 
and conventional root perforation repair materials. J Endod 
2013;39:380-4.

15. Nowicka A, Lipski M, Parafiniuk M, Sporniak‑Tutak K, Lichota D, 
Kosierkiewicz A, et al. Response of human dental pulp capped 
with biodentine and mineral trioxide aggregate. J Endod 
2013;39:743-7.

16. Aljandan B, AlHassan H, Saghah A, Rasheed M, Ali AA. The 
effectiveness of using different pulp-capping agents on the healing 
response of the pulp. Indian J Dent Res 2012;23:633-7.

17. Han L, Okiji T. Bioactivity evaluation of three calcium silicate-based 
endodontic materials. Int Endod J 2013;46:808-14.

18. Grech L, Mallia B, Camilleri J. Characterization of set Intermediate 
Restorative Material, Biodentine, Bioaggregate and a prototype 
calcium silicate cement for use as root‑end filling materials. Int 
Endod J 2013;46:632-41.

19. Good M, El KI, Hussey DL. Endodontic ‘solutions’ part 1: 
A literature review on the use of endodontic lubricants, irrigants 
and medicaments. Dent Update 2012;39:239-40, 42-4, 46.

20. Mohammadi Z. Sodium hypochlorite in endodontics: An update 
review. Int Dent J 2008;58:329-41.

21. Heasley JM. Technique for achieving general field isolation during 
dental procedures. Dent Today 2003;22:78-80.

22. Karaouzas L, Kim YE, Boynton JR Jr. Rubber dam isolation in 
pediatric patients: A review. J Mich Dent Assoc 2012;94:34-7.

23. de Lourdes Rodrigues Accorinte M, Reis A, Dourado Loguercio A, 
Cavalcanti de Araújo V, Muench A. Influence of rubber dam isolation 
on human pulp responses after capping with calcium hydroxide 
and an adhesive system. Quintessence Int 2006;37:205-12.

24. Joshi N, Shetty N, Kundabala M. Immediate reattachment of 
fractured tooth segment using dual cure resin. Kathmandu Univ 
Med J (KUMJ) 2008;6:386-8.

25. Arapostathis K, Arhakis A, Kalfas S. A modified technique on 
the reattachment of permanent tooth fragments following dental 
trauma. Case report. J Clin Pediatr Dent 2005;30:29-34.

26. Cavalleri G, Zerman N. Traumatic crown fractures in permanent 
incisors with immature roots: A follow-up study. Endod Dent 
Traumatol 1995;11:294-6.

How to cite this article: Bhat SS, Hegde SK, Adhikari F, Bhat VS. Direct 
pulp capping in an immature incisor using a new bioactive material. 
Contemp Clin Dent 2014;5:393-6.

Source of Support: Nil. Conflict of Interest: None declared.


