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ABSTRACT: In endodontics, MTA has proven to be a game-changer. Several studies have
shown its use in a number of clinical applications since its introduction in the 1990s. MTA
has been thoroughly researched and is now used for perforation repairs, apexifications,
regenerative treatments, apexogenesis, pulpotomies, and pulp capping. This article will
review the composition, history, clinical application and research findings of this versatile
material
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1. INTRODUCTION:

Mineral Trioxide Aggregate is what MTA stands for. MTA has been one of the most
researched endodontic products over the last two decades. A-three Calcium, aluminum, and
selenium make up the trioxide aggregate contained in MTA. Biocompatibility, bioactivity,
hydrophilicity, radiopacity, sealing performance, and low solubility are all desirable
properties of MTA.Optimal healing responses are encouraged by high biocompatibility.This
has been seen histologically with new cementum formation in the peri radicular tissues and a
low inflammatory response with bridge formation in the pulp space.The high resistance to
marginal leakage and bacterial migration into the root canal system is due to its expansion
and contraction properties, which are very similar to dentin. One of the most significant
factors in clinical success is a stable barrier against bacterial and fluid leakage.™

MTA has the advantage of setting in the damp atmosphere that is so typical in dentistry.
MTA sets in a moist setting, unlike many other dental products. As calcium oxide comes into
contact with moisture, it turns into calcium hydroxide, which many clinicians are familiar
with. As a result of this conversion, a high pH microenvironment is formed, which has
antibacterial properties. This material, unlike calcium hydroxide, has a very low solubility
and retains its physical integrity after placement.

The Portland cement parent compound is used to produce MTA products. Portland cement
and MTA are not identical, despite their similarities in certain ways. Additional processing
and purification were performed on MTA materials. MTA products have a smaller mean
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particle size and contain less toxic heavy metals as compared to Portland cements. MTA was
first published in the dental literature in 1993, and it was approved by the FDA in 1998.The
first commercially available MTA product in the United States was Pro Root MTA (Dentsply
Tulsa Dental Specialties, Johnson City, TN) introduced in 1999. MTA Angelus (Angelus,
Londrina, Brazil / Clinician's Choice, New Milford, CT) was approved by the FDA in 2011,
enabling it to be marketed in the United States.’l MTA Angelus has a faster setting time,
comes in containers that allow for more precise dispensing, and has all of the benefits of
conventional MTA. While the original ProRoot MTA comes in single-use packages, the
newer MTA Angelus comes in airtight bottles that allow practitioners to dispense a small
amount of powder while resealing the rest for future use. It takes around 2 to 3 hours for
traditional ProRoot MTA to set. MTA Angelus is ready to go in under 15 minutes. The
shorter setting time is sometimes advantageous because clinicians can ensure that the material
IS set at the time of placement and continue with their restorative procedures without fear of
MTA washoult.

MTA Angelus has a faster setting time because the concentration of calcium sulphate has
been decreased, which was the cause of the longer setting time in the initial formulation.
MTA is available in two colours: white and grey. The first MTA products were grey, and this
formulation was the subject of much of the early testing. The difference between the two
colors is mostly due to a decrease in the concentrations of aluminium, iron, and magnesium
oxides in white MTA. The major difference is in the relative proportion of iron oxide where
white MTA was found to have 90.8% less when compared to the original grey MTA variety.
Even with these modifications, white MTA.l In 2002, the white form of MTA was
introduced to the market in response to staining issues raised when MTA residues were left in
the clinical crown. While white MTA has a lower staining potential, clinicians should still be
careful to remove all traces of MTA before restoring coronal access to teeth in the aesthetic
region. Similar to grey MTA cement, it has similar properties.

Owing to its wet sand-like nature, unlike most other traditional dental products, clinicians had
trouble handling MTA when it was first introduced. The handling and application of this
material has become more predictable since the introduction of many customized application
devices onto the market.[*!

2. CLINICAL APPLICATIONS

In the United States, over 24 million endodontic procedures are performed each year, with
innovative treatments including periapical microsurgery, perforation replacements, and
apexification treatments accounting for 5.5 percent of these procedures. The availability of
MTA has significantly aided both of these endodontic procedures, as well as certain operative
procedures, which are discussed in turn.[

3. PULP CAPPING

When dealing with massive carious lesions, pulpal exposure is often unavoidable. While
some dentists are reluctant to conduct direct pulp capping procedures because of their
reported unpredictability as a definitive treatment choice, MTA may help to increase the
treatment’s outcome in the future. MTA is less soluble than calcium hydroxide and provides a
better seal due to its setting extension, which hermetically seals the pulp space and prevents
bacterial contamination from the outside. MTA pulp capping has been shown to be a feasible
treatment choice in asymptomatic cases or cases with reversible pulpits (infections that have
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not spread into the pulp chamber proper).[! As compared to traditional pulp capping with
calcium hydroxide, histological studies indicate that MTA causes less inflammation and more
dentinal bridging. The rapid 15-minute set time of MTA Angelus allows for immediate
placement of the final restoration in direct contact with the set MTA in pulp capping.

4. VITAL PULP THERAPY (PULPOTOMY AND APEXOGENESIS)

In cases of persistent pulpitis caused by bacteria infiltrating the pulp chamber, a pulpotomy
procedure may be considered. two or three Apexogenesis is the term used to describe the
technique's ultimate goal of promoting the full development of the apex and root. This
procedure is used on teeth with vital pulp tissue that are still forming their roots.[’® The
radicular pulp is kept in place since it is largely free of inflammation. Odontoblasts will
distinguish, dentin will be laid down, and root development will begin on a histological level
as a result of this.

5. CLINICAL PROCEDURE

Clinicians can use a diamond bur until they are in the pulp chamber since it cauterizes the
tissue and reduces bleeding. After that, disinfect the area with an antimicrobial agent (sodium
hypochlorite or chlorhexidine), then rinse it with saline. A damp cotton pellet is used to
achieve hemostasis with light pressure. After a couple of minutes, the pellet is removed, and
the area is ready for MTA to be applied.

6. APEXIFICATION

Since an immature root lacks an apical stop, treating a necrotic pulp has always been difficult
for clinicians. Long-term calcium hydroxide therapy has traditionally been used to remedy
this, which can take many years, require several visits, and potentially increase the root's
fracture risk. By making a biocompatible apical plug in just one visit, 24 MTA has become an
excellent predictable option to fix these issues.

7. CLINICAL PROCEDURE

If there is apical bone loss, a collagen/gelatin sponge such as Gelfoam may be inserted
apically to deliver the MTA to the optimal working length. This is accomplished by using an
endodontic file to transfer a small piece of Gelfoamdown to and through the root apex. MTA
is then loaded into a custom-fitted cone and driven down the canal. A rubber stopper on the
clinician's gutta percha cone may be used to determine the exact length of MTA inserted in
the apical third. The remaining coronal canal space can be backfilled using a warm gutta-
percha technique once the apical third has been sealed with 3-5mm of MTA.[®1

8. REGENERATION
Because of the high risk of root fracture, treating a necrotic pulp in an immature root with
extremely thin walls is difficult. Dentin-pulp complex regeneration is a modern technique

that includes disinfecting the root canal system with a triple antibiotic paste, then tissue repair
and regeneration. Deposition of new dentin-like hard tissue should allow for continued
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thickening of the lateral dentinal walls. More study is required to determine whether and how
this newly deposited dentin-like hard tissue strengthens the thin root.

9. CLINICAL PROCEDURE

For cases with very thin dentinal walls and a radiographically open apex greater than 1mm in
diameter, endodontic pulp space regeneration is recommended. Sodium hypochlorite
irrigation is used to clean the root canal system, which is accompanied by a one-week
application of a triple antibiotic paste dressing.l] At the second visit, EDTA is used to
condition the dentin walls (leading to the release of growth factors), and bleeding is
stimulated in the periapical tissues (where stem cells are found), with the aim of filling the
pulp space with a healthy blood clot (serving as the scaffold).

10. ROOT PERFORATION

latrogenic conditions under which a contact between the pulp canal and the periradicular
tissue occurs during access preparation or canal forming procedures are the most common
causes of perforations. Internal root resorption, in which the entire thickness of the root is
affected by the resorption process, may also result in perforations. MTA has been used to
patch root perforations with predictable performance, thanks to its excellent sealing capacity
and biocompatibility.

11. CLINICAL PROCEDURE

After a perforation has occurred, the degree of the perforation must be determined. If a bony
defect is present, it should be filled with an osteoconductive or ostoinductive substance first.
A bone graft, calcium sulphate, or collagen/gelatin sponge may all be used to accomplish
this. MTA is used to repair the perforated dentinal part of the tooth.*?]

12. ROOT-END FILLING

Where an extra-radicular microsurgical approach to endodontic pathology is needed, a root-
end filling (also known as a retrofilling) is performed in endodontics. Owing to complicated
canal anatomy or iatrogenic misadventures during root canal procedures, the majority of
surgically treated cases cannot be reliably treated by orthograde traditional root canal
approaches.[** MTA has outstanding physical sealing properties, and the proliferation of cells
directly on the cementum during the healing process results in an additional biological seal.

13. CLINICAL PROCEDURE

The canal system is opened and cleaned with surgical ultrasonic tips to establish the retro-
preparation after the apical 3mm of the root has been resected . The retro-preparation is then
dried, and MTA is put and condensed in that space to create the retro-filling.[*4

14. CONCLUSION

Traditional MTA has been shown to work in a variety of endodontic procedures in scientific
studies. This review paper discusses MTA's history, chemical structure, and clinical
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applications. There is no other dental material on the market that is comparable to MTA in
terms of sealing efficacy and biocompatibility. MTA-based products are likely to remain at
the heart of good dental practice for many years to come, particularly with the introduction of
a fast-setting MTA that also has excellent handling properties.
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