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INTRODUCTION

1. In permanent teeth with open apex is Calcium

hydroxide or Mineral trioxide aggregate (MTA)

more effective in inducing apexification?

2. Advantages of Mineral trioxide aggregate

(MTA).

3. Applications in clinical practicing.

A. Problems



B. Endodontic therapy?
 Endodontic treatment is a skill that treats the inside of the tooth.

Endodontic therapy or root canal therapy is a 

sequence of treatment for the infected pulp of 

a tooth which results in the elimination of 

infection and the protection of the 

decontaminated tooth from future microbial 

invasion.

Endodontic therapy involves the removal of 

these structures, the subsequent shaping, 

cleaning, and decontamination of the hollows 

with small files and irrigating solutions, and 

the obturation (filling) of the decontaminated 

canals with an inert filling such as gutta-

percha and typically a eugenol-based cement.

Epoxy resin is employed to bind gutta-percha 

in some root canal procedures.[
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C.Permanent open apex teeth (3 years)

Tooth formation period by Cvek
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A: Frist stage;  B: Second stage;  C: Third Stage ;   D: Fourth stage;   E: Fifth stage



D. Intracanal Medication

1. Calcium Hydroxite - Ca(OH)2

2. Mineral trioxide aggregate (MTA)



1. Calcium Hydroxite - Ca(OH)2
 Calcium hydroxide was originally introduced to the field of endodontics by

Herman1 in 1930 as a pulp-capping agent, but its uses today are widespread in

endodontic therapy. It is the most commonly used dressing for treatment of the

vital pulp. It also plays a major role as an intervisit dressing in the disinfection

of the root canal system.

 It has many various uses in dental treatment and one of major use that I want to

menion is Root-end induction (apexification)

Calcium hydroxide [Ca(OH)2] has been broadly

used to induce apexification at the root apex. Teeth

treated with this material require the placement of

long-term calcium hydroxide in the root canal to

induce formation of an apical hard tissue barrier.

The formation of the apical barrier is necessary to

allow the filling of the root canal system without

risk of overfilling

http://www.nature.com/bdj/journal/v197/n12/full/4811897a.html


2. Mineral Trioxide Aggregate (MTA)

 In 1999, Mineral trioxide aggregate (MTA) was developed for

use as a dental root repair material by Dr. Mahmoud

Torabinejad and was formulated from commercial Portland

cement combined with bismuth oxide powder for radiopacity.

MTA is used for creating an apical plug during apexification,

repairing root perforations during root canal therapy and treating

internal root resorption and can be used as both a root-end filling

material and pulp-capping material.

 Originally, MTA was dark gray in color, but white versions have

been on the market since 2002.

https://en.wikipedia.org/wiki/Portland_cement
https://en.wikipedia.org/wiki/Portland_cement
https://en.wikipedia.org/wiki/Portland_cement


2. Mineral Trioxide Aggregate (MTA)

a. Components (6 phases) in MTA

Tricalcium silicate (CaO)3.SiO2

Dicalcium silicate (CaO)2.SiO2

Tricalcium aluminate (CaO)3.Al2O3

Tetracalcium aluminoferrite (CaO)4.Al2O3.Fe2O3

Gypsum CaSO4 · 2 H2O

Bismuth oxide Bi2O3

https://en.wikipedia.org/wiki/Alite
https://en.wikipedia.org/wiki/Belite
https://en.wikipedia.org/wiki/Tricalcium_aluminate
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2. Mineral Trioxide Aggregate (MTA)

b. Characteristics
 Biocompatible with periradicular tissues

 Non cytotoxic to cells, but antimicrobial to bacteria

 Non-resorbable

 Minimal leakage around the margins.

 Very basic AKA alkaline (high pH when mixed with water).

 As a root-end filling material MTA shows less leakage than other

root-end filling materials, which means bacterial migration to the

apex is diminished.

 Treated area needs to be infection free when applying MTA,

because an acidic environment will prevent MTA from setting.

 Compressive strength develops over a period of 28 days, similar

to Portland cement. Strengths of more than 50 MPa are achieved

when mixed in a powder-to-liquid ratio of more than 3 to 1

https://en.wikipedia.org/wiki/Alkaline
https://en.wikipedia.org/wiki/Portland_cement
https://en.wikipedia.org/wiki/Portland_cement
https://en.wikipedia.org/wiki/Portland_cement


2. Mineral Trioxide Aggregate (MTA)

c. Usage of Mineral Trioxide Aggregate

1. Internal & external root resorption & obturation

2. Lateral or furcation perforation

3. Root canal sealer

4. Pulp capping
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Results

 Based on reduction of relative risk with 95% confidence intervals we found that the rate

of clinical success ( P .29) and apical barrier formation ( P .76) of the 2 interventions

had no perceivable discrepancy. Regarding success and apical barrier formation, either

calcium hydroxide or mineral trioxide aggregate may be used for the apexification of

immature teeth.

 Apexification with Ca(OH)2 is undertaken to close the root end such that the filling

materials can be contained within the root canal space. Filling the root canal is

undertaken normally when the apical calcific barrier is formed. Without the barrier,

there is nothing against which the traditional gutta-percha filling material can be

condensed. MTA is used to fill the apical end without the need for calcific barrier

formation. Using MTA for apexification may shorten the treatment period and improve

patient compliance.

 This expedient cleaning and shaping of the root canal system followed by its apical seal

with MTA makes the rapid placement of a bonded restoration within the root canal

possible that may prevent potential fractures of immature teeth. Regarding therapeutic

efficacy, the current study failed to demonstrate a difference between the 2 treatment

regimens.



Lee L-W, et al., Comparison of clinical outcomes for 40 necrotic immature permanent incisors treated

with calcium hydroxide or mineral trioxide aggregate apexification/apexogenesis, Journal of the Formosan 

Medical Association (2014)



Results:

 Group 1 incisors needed the shortest mean duration (5.4 ± 1.1

weeks) for apical hard tissue barrier formation, followed by

Group 3 incisors (7.8 ± 1.8 weeks), Group 2 incisors (11.3 ± 1.3

weeks), and Group 4 incisors (13.1 ± 1.5 weeks). Group 1

incisors had a significantly shorter mean elongated root length

(2.1 ± 0.2 mm) after treatment than Group 2 incisors (3.5 ± 0.3

mm, p < 0.001), and Group 3 incisors had a significantly shorter

mean elongated root length (2.1 ± 0.1 mm) after treatment than

Group 4 incisors (3.7 ± 0.3 mm, p < 0.001).

 Conclusion: Necrotic open-apex incisors treated with ultrasonic

filing plus MTA placement need the shortest mean duration for

apical hard tissue barrier formation. For elongation of apical root

length, Ca(OH)2 apexification/apexogenesis is better than MTA

apexification/apexogenesis, regardless if either ultrasonic or hand

filing are used.



Results: Neither group had any failures after 3 months, but after 6 months, 

two teeth in group 1 were tender to percussion (Table 1). These two teeth were 

also tender to percussion at 12 months, even after retreatment. None of the 

group 2 teeth had any clinical signs or symptoms of failure. The two cases of 

tenderness were considered failures in group 1. None of the teeth in either 

group had radiographic evidence of failure at 3 months, but two teeth in group 

1 showed widening of the lamina dura and periapical

El Meligy OAS, Aver y DR: Comparison of apexification with mineral trioxide aggregate and calcium 

hydroxide



Result: After 100 days, group of Ca (OH)2 has weaker fracture

resistance inferior than MTA (225 Mpa - about 30% compared with 330

Mpa in MTA) and group that weding Ca (OH)2 in 30 days and replaced

with MTA (326 MPa). This study also has important meaning in

treatment for the inflammation around the tooth apex. Thus, it suggested

to set period time of Ca (OH)2 for antiseptic canal properly.

Adreasen JO, Munksgaard FC, Backland LK (2006). Comparison of fracture 

resistance in root canals of immature sheep teeth after filling with calcium hydroxide 

or MTA. Dent Traumatol



Dr Johannes Mente, Treatment Outcome of Mineral Trioxide Aggregate or Calcium Hydroxide Direct 

Pulp Capping: Long-term Results, J Endod 2014
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Results

 For MTA, the overall success rate of the 170 teeth was 80.5%

(95%CI, 74.54%–86.46%), with 33 failed teeth (19.5%) over a time

period of up to 10 years post-treatment (Table 1 and Fig. 1). The

reasons for failure were subsequent root canal treatment (25 teeth),

pulp necrosis (2 teeth), asymptomatic apical periodontitis (4 teeth),

and extraction (2 teeth).

 For CH, the overall success rate of the 59 teeth was 59.0% (95%

CI,46.45%–71.55%), with 24 failed teeth (41%). The reasons for

failure were subsequent root canal treatment (15 teeth), pulp

necrosis (1 tooth), asymptomatic apical periodontitis (2 teeth),

clinical signs and symptoms (1 tooth), and extraction (5 teeth).

 Figure 1 shows the probability of failure in each group of teeth with

direct pulp capping (MTA group and CH group) assigned to the

different periods of follow-up. The plot indicates a much higher risk

of failure in the CH group compared with the MTA group.



Before Treatment After using MTA

After 3 months After 6 months

After 12 months After 18 months

Đào Thị Hằng Nga (2015). Đánh giá hiệu quả hình

thành hàng rào tổ chức cứng sau điều trị đóng

cuống các răng vĩnh viễn cuống mở bằng MTA.

Tạp chí Y Học Việt Nam.



Trương Phương T, 9 years.

Good result after 18 months treatment in

Ho Chi Minh Dental Hospital.

Before Treatment After using MTA

After 3 months After 6 months

After 12 months After 18 months



Conclusion

I. Advantage

1. Reduced number of treatment appointments

2. Less demanding on both clinical and patient time

3. Less stressful for the patient in terms of overall 

treatment duration

4. Reduced risk of root fracture

5. Reduced risk of re-infection due to loss of temporary 

filling.

II. Disadvantage

A possible disadvantage is the greater cost of MTA, 

but it is more

than offset by reduced treatment time.




