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Repair of Furcation Perforation in Pediatric Patient
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Maintaining the integrity of the natural dentition is essential for full function and natural esthetics [1]. Endodontic therapy can play a 
vital role in achieving this goal.

Primary molar teeth are involved in mastication, speaking, esthetics and preserving space for the erupting permanent teeth therefore, 
keeping them till permanent teeth eruption is unavoidable [2]. Also any inflammation or procedures in primary teeth have an effect to 
some extent on the successor permanent teeth.

Technical problems do occur occasionally during endodontic treatment, one of which is perforation of the root canal wall. This can 
significantly impact the long term prognosis of the tooth. The clinician must be particularly concerned about avoiding perforations of 
the tooth during endodontic therapy, since a perforation will necessitate additional treatment. If a perforation occurs, the tooth does not 
necessarily require surgery, or extraction; in fact, it can be treated successfully in a conservative manner and continue to function as it did 
before the perforation till the time of shedding [3].

 Furcal perforation can be induced by different reasons, including caries, resorption and the misdirection of the bur in preparing the 
access cavity of the pulp chamber and all these causes may lead to an inflammatory response in periodontal tissues [4,5]. Seltzer., et al. [6] 
showed that furcal perforation results in periradicular breakdown and eventual loss of periodontal attachment usually leading to loss of 
the tooth. His findings depicted the prognosis of furcal perforations to be poor and suggested that immediate repair of perforation results 
in a better prognosis. 

Such perforations occur as an artificial communication between the pulpal space and periodontal ligament space through the floor of 
the pulp chamber. It has been reported as the second leading cause of endodontic failures following obturation and this constitute up to 
9.6% of all unsuccessful cases [7]. 

Appropriate and immediate treatment is necessary in order to retain the involved tooth and for favorable prognosis to the successor 
one. Various surgical and nonsurgical methods have been evaluated for the repair of furcation perforations. Nonsurgical approaches by 
the placement of repair materials at perforation sites are preferred in cases where there is lack of surgical accessibility and in pediatric 
patients so as not to expose them to surgery [8].

The prognosis of root perforation depends on the size and location of perforation, duration of exposure to oral cavity and level of 
inflammation in the periodontium. The shorter the time interval between the perforation and repair, the smaller the size of perforation 
and the more apical its location, the greater the odds of treatment success. Aside from the recommended treatments for repair of root 
perforations, properties of the applied material are important as well [8,9].
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Any delay in repairing results in the bacterial contamination of the perforation site which consequently leads to the gingival down-
growth of the epithelium into the perforation area, inflammation, bone resorption, necrosis and eventual loss of the tooth and this affects 
the successor tooth [9,10].

Ideally, the material used for sealing of root perforations should be atoxic, non- resorbable, radiopaque and bacteriostatic and should 
have good sealability [11]. Also, it should have an osteogenic inductive capacity and biocompatibility [12].

Considering these characteristics and prerequisites, the use and/or effect of different materials for sealing of root perforations has 
been investigated [4-13].

 Today, most preferred furcal perforation sealers are bioactive materials like Mineral Trioxide Aggregate (MTA), it is non-resorbable, 
anti-bacterial, osteoconductive, radio-opaque and biocompatible. Principle components of MTA are tricalcium silicate, tricalcium alumi-
nate, tricalcium oxide, silicate oxide, mineral oxide, bismuth oxide [14,15], its sealing ability has been shown to be superior to amalgam, 
zinc-oxide eugenol, resin modified GIC and resin materials. Also cytotoxicity of MTA has been found to be less than Super Ethoxy Benzoic 
Acid [16]. 

It is derived from Portland cement and has been implemented successfully in the repair of lateral root and furcal perforations, apexo-
genesis and as a vital pulp capping agent [11-17]. MTA has many properties as inducing hard tissue formation adjacent to pulp, low toxic-
ity, antibacterial effect and inducing cementogenesis [18,19]. 

Despite its many advantages, MTA has some drawbacks such as a long setting time (around 24 hours), less film thickness and flow, less 
compressive and flexure strength, non-bonding to enamel and dentin and discoloration of teeth. So, efforts have been made to overcome 
these shortcomings [3].

A new calcium silicate based bioactive restorative cement has been developed, put on the market under the name of “BIODENTINETM”. 
The main component of the powder is a tricalcium silicate, with the addition of calcium carbonate (CaCO3) and zirconium oxide (ZrO2). 
The liquid is a solution of calcium chloride (CaCl2) with a water reducing agent. Advantages of this material are chemico-mechanical bond-
ing with tooth and the composite, high compressive and flexure strength [20].

Biodentine™, with its improved physical properties and shorter setting time (12-min), can be used as a dentine substitute in several 
clinical indications. It has emerged as a reliable bioactive material with various applications in Endodontics [21,22].

Firla [23] claimed that during the setting phase of Biodentine, calcium hydroxide ions are released from the cement. This results in a 
pH of about 12.5 and a basification of the surroundings. This high pH inhibits the growth of microorganisms and can disinfect the dentine.

Also, BiodentineTM can induce the synthesis of a dentin-like matrix by human odontoblast-like cells in the form of mineralization nod-
ules that have the molecular characteristics of dentine [24]. Additionally, the Electron Microscope analysis has previously shown that this 
mineralized material was a specific deposition, which had the same mineral and organic composition of dentine. This can also stimulate 
cells growth and induce Hydroxyapatites (HA) formation on the surface of the material when exposed to the simulated body fluid [25]. HA 
have been shown to induce bone formation, growth and maintenance at the bone-material interface [26,27]. This is of prime importance 
during the process of healing as Silica can induce the mineralization function of cells by affecting cell proliferation and genes expression 
[28,29]. So, this new bioactive material Biodentine is taken as a one of the furcation perforation sealer in comparison with MTA [23].

Today, there is no reason to believe that the tooth will be lost prematurely because of the furcation perforation.
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