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ABSTRACT

The global rise in dental caries poses a significant challenge to public health,
requiring effective crisis management and preventive strategies within the dental
care system. This study examines the increasing prevalence of dental caries and its
implications for healthcare systems worldwide. Emphasizing the importance of early
intervention, public health education, and innovative preventive measures, the
research highlights the role of dental professionals in crisis response. By exploring
current trends, challenges, and global disparities in dental care, the study
underscores the need for strategic approaches in managing dental crises and
improving patient outcomes. RCT, or root canal treatment, is one of the most
common therapies conducted in order to rescue a tooth that has become infected or
severely decayed. Filling of the cleaned and shaped root canal is considered one of
the major parts of the treatment procedure with an aim to prevent reinfection and
ensure long-term stability. This paper comprehensively reviews various types of filling
materials within root canals with regard to their material basis, procedural
techniques, and success rates. Discussion covers conventional materials such as
gutta-percha, resin-based compounds, bioceramics, as well as the latest technologies
and materials that offer enhanced sealing and bioactivity. Extensive analyses of the
clinical success rates for each material are presented in order to guide the
practitioner in the selection of the most appropriate filling material for particular
clinical cases.
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1. Introduction

Root canal treatment is one of the important dental procedures in the context of
modern dental health for teeth, which are seriously damaged by infection or decay. It
mainly aims to remove infected tissue and fill up the root canal so that no bacterial
growth takes place in the future. Root canal filling is the key procedure that may
affect the success of the treatment to a large extent. Proper root canal sealing
prevents the re-entry of bacteria into the canal system to cause reinfection and helps
in preserving the tooth, thus avoiding extraction[1].

Over the years, several materials and techniques have been developed for root canal
fillings; each material has its own advantages and disadvantages. The material used
for root canal filling has to have properties like biocompatibility, hermetic seal, and
resisting bacterial infiltration. This review discusses the types of root canal fillings,
various techniques of placing these restorative materials, and the success rate of
these materials as per recent clinical studies[2].
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Figure [1]: Root Canal Filling Process

Root canal therapy is a critical treatment for patients with advanced dental caries that
threatens the health of the tooth and surrounding tissues. The process involves the
removal of infected tissue from the root canal and filling it with biocompatible
materials to prevent further infection and preserve the tooth. However, the choice of
filling material and technique significantly influences the success of the procedure,
especially in emergency or crisis situations where prompt and effective treatment is
necessary the increasing demand for root canal treatments, coupled with the rising
complexity of dental emergencies, has necessitated a closer look at the different
types of root canal fillings available today. This review explores the various filling
materials and techniques employed in modern dental practices, focusing on their
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effectiveness, patient safety, and application in crisis response. By examining current
practices and potential risks, this paper aims to provide dental professionals with the
knowledge needed to optimize treatment outcomes and enhance patient safety in
both routine and emergency dental care.

Types of Root Canal Fillings
1. Gutta-Percha

Gutta-percha remains the most widely used root canal filling material in many parts
of the world. Gutta-percha is a thermoplastic material derived from the latex of the
Palaquium tree. It is used for obturating the root canal after cleaning and shaping of
the canal, with the incorporation of a sealing material.

Advantages of Gutta-Percha:

° Biocompatibility: Gutta-percha does not elicit any adverse tissue reactions
and is well-tolerated by the tissues opposing the root canal.

° Malleability: It may be softened with heat and shaped to conform to
complex root canal anatomy to achieve a complete fill.

° Radiopacity: Gutta-percha is radiopaque, and its presence can therefore
easily be detected on a radiograph as an indication that the root canal has been
properly filled.

Success Rate:

Studies show that root canal therapies with gutta-percha present a very high success
rate when applied correctly of 85-95%, depending on the sealing technique used and
on the size of the infection[3][4].

2. Resilon

Resilon is a newer thermoplastic material that was brought into practice as an
alternative to gutta-percha. This consists of a thermoplastic root canal filling material
based on compounds of root canal sealers. These were designed for superior sealing
properties.

Advantages of Resilon:

° Superior Sealing: Resilon forms a continuous seal that adapts well to the
complex anatomy of the root canal system, thereby preventing bacterial regrowth.

° Continuous Fill:During the process, the material can be softened and
moulded to fill up all the spaces in the canal.

° Biocompatibility:It is similar in this way to gutta-percha: it is biocompatible
and therefore does not risk causing harmful reactions in the tissues surrounding it.

Success Rate:

While Resilon has given good results as a filling material, the clinical success has
tended to vary. Success rates of around 80-90% have been recorded, which is
comparable with the success rate for gutta-percha[5] [6].
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3. Bioceramic Fillings

Advanced classes of root canal sealers and fillings are made up of calcium silicate-
based compound materials. The development of such materials is aimed at enhancing
the sealing ability of root canal fillings and eliciting higher levels of bioactivity
compared to conventional materials.

Advantages of Bioceramic Fillings:

° Excellent Sealing:Bioceramic materials form a stable hydrophilic bond with
dentin, improving the seal and reducing the risk of reinfection.

° Tissue Regeneration: With the bioactive properties of such materials, it
supports the stimulation of tissue regeneration and healing in the surrounding
periapical tissues.

° Hydrophilic Nature:The nature of bioceramics is hydrophilic; hence, they
work really well in moist conditions and are highly suitable in those cases where
moisture may be present in the root canal system.

Success Rate:

The success rate for bioceramic fillings, in different studies, was achieved by 90-
95%, especially for those cases that call for good-quality sealing [7] [8].

4. Silver Points

Material of this kind was commonly used in root canal fillings in general practice
until the late 20th century. They are manufactured from an alloy of silver, tin, and
other metals, and in their heyday were regarded as robust and satisfactory in sealing
the root canal.

Advantages of Silver Points:
° Strength: These are strong and resistant to mechanical stress in nature.

° Ease of Use: They could be easily inserted into the canal, adapting quite
easily to the shape of the root canal.

Disadvantages:

° Corrosion: The silver points have a tendency to corrode after a while, and
this leads to leakage and reinfection.

° Poor Sealing: While effective for a short duration, silver points do not seal
the canal space as well as other modern materials, hence they have a tendency to fail
more often.

Success Rate:

Success rates reported in the literature with silver points are around 60-70%, mostly
due to corrosion and inadequate sealing properties [9] [10].

5. Mineral Trioxide Aggregate (MTA)

MTA is highly biocompatible and has been used in obturation, as well as for the
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sealing of root perforations and apical areas. MTA consists of minerals like calcium
silicate that undergoes hydration with water to produce a hardened set material.

Advantages of MTA:

Bioactivity: MTA stimulates the regeneration of surrounding tissues and has shown
antibacterial properties.

High Sealing Ability: MTA provides an excellent seal, especially in the apical area
where the leakage is a big concern.

Success Rate:

According to some clinical studies, root canals filled with MTA have success rates of
95% or higher, making it one of the most successful materials for root canal
fillings[11] [12].

MTA is a highly biocompatible material used for root canal obturation as well as for
sealing perforations and apical areas. It is composed of minerals such as calcium
silicate, which react with water to form a hard setting material.

Advantages of MTA:

° Bioactivity: MTA promotes regeneration of the surrounding tissues and has
demonstrated antibacterial properties.

° High Sealing Ability: MTA provides a superior seal, particularly in areas
where leakage is a concern, such as the apical region.

Success Rate:

In clinical studies, the success rate of root canals filled with MTA was found to be as
high as 95% or more, stating that MTA is one of the most successful materials in
filling root canals [11][12]

Comparison of Success Rates

Filling Material Success Rate (%)
Gutta-Percha 85-95%

Resilon 80-90%
Bioceramics 90-95%

Silver Points 60-70%

Mineral Trioxide Aggregate 95%+

Figure 2: Comparison of Root Canal Filling Materials
Factors Affecting Success Rates
1. Technique and Expertise

The success of root canal therapy depends a lot on the expertise of the practitioner.
The cleaning and shaping of the canal must be done with extreme accuracy, followed
by perfect filling of the canal for the achievement of a higher percentage of success
rate. The advanced techniques used, such as rotary instrumentation, microscope
usage, and application of cone-beam computed tomography, thus improve the
outcome[13] .
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2. Tooth Anatomy

Root canal systems can be fairly complex, with multiple canals and unusual shapes
that are highly demanding with respect to treatment planning and filling. Advanced
diagnostic tools such as CBCT have been developed in order to facilitate proper
understanding of the root canal anatomy by the clinician and for treatment planning
accordingly[12].

3. Post-Treatment Care

Proper restoration following root canal treatment is an important factor in the long-
term success of a root canal. This includes placing a crown or other restoration to
serve as protection from the fracturing of the tooth[15].

2. Conclusion

The success of root canal therapy is largely dependent on the material used to fill the
canal, the technique employed, and the practitioner's expertise. Gutta-percha is still
the most conventional material that has been used; however, newer materials such as
Resilon, bioceramics, and MTA have shown improved sealing characteristics and a
better success rate in specific cases. Continued research into the materials will lead
to further improvement in the success of root canal treatments and expand
practitioners' capability to retain natural teeth.
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