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MTA Repair HP
Bioceramic high-plasticity reparative cement

• High plasticity: better handling and insertion

• Bismuth-free: does not stain the dental structure

• Release of Ca ions: Enhances formation of mineralized tissues

• High alkalinity: Prevents bacterial growth

• Single doses: Optimizes the time and the use

• Hydrophilic: Allows use in a wet environment without losing its 

properties

• Set in 15 minutes: Reduced final setting time compared to similar ones

• Formula with raw material P.A. Free of contaminants and heavy metals

PRESENTATIONS

843 MTA REPAIR HP 2 powder capsules + 2 liquid capsules

842 MTA REPAIR HP 1 powder capsule + 1 liquid capsule - SAMPLE

846 MTA REPAIR HP 5 powder capsules + 5 liquid capsules - 5 APPLICATIONS

8469 MTA REPAIR HP 10 powder capsules + 10 liquid capsules - 10 APPLICATIONS

BIOCERAMIC HIGH-PLASTICITY REPARATIVE CEMENT

MTA has its use established in Endodontics due to the clinical results proven through numerous scientific studies. 
However, due to the physical properties inherent to the product’s powder, the “sandy” consistency hinders manipulation 
and transport of the material to the site of repair.

To improve these characteristics, ANGELUS® has developed a new formulation called MTA REPAIR HP - “High Plasticity” 
MTA.

This new formula maintains all the chemical and biological properties of the original MTA, which guarantees the success 
of the treatment, but changes its physical properties of manipulation. The result is a product with greater plasticity, 
facilitating its handling and insertion in the dental cavity.

MTA REPAIR HP is an endodontic bioceramic high-plasticity restorative cement, composed of mineral oxides in the form 
of fine hydrophilic particles.
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Indications

1. Treatment of iatrogenic or decay-related perforation 
(root and furcation)
2. Treatment of root perforation associated with 
internal resorption
3. Surgical treatment of root perforation
4. Parendodontic surgery with retrofilling 
(Apicoectomy)
5. Pulp capping
6. Pulpotomy
7. Apexogenesis 
8. Apexification

Active mechanism of MTA Repair HP

MTA is a bioceramic material that induces the healing of 
periapical lesions, stimulates the formation of cementum, 
bone and, indirectly, periodontal ligament.

 It is the first material known in endodontics that allows 
for the growth of cementum directly from its surface. The 
size and distribution of its particles, the powder/liquid 
proportioning, and external agents such as temperature and 
humidity are responsible for the properties and effectiveness 
of the material. 

MTA REPAIR HP have a high concentration of free calcium 
oxide in their composition. This oxide reacts with water, 
forming calcium hydroxide. Calcium hydroxide is currently 
the most used intracanal medication, and its effectiveness 
has been proven by extensive scientific research on the 
subject. When in contact with fluids from the tissue, calcium 
hydroxide is dissociated into calcium ions (Ca2+) and 
hydroxyl ions (OH-), and it is precisely the effect of these ions 
on the tissues and microorganisms that is responsible for 
the product’s excellent results. 

With the accumulation of hydroxyl ions, the pH of the 
medium becomes highly alkaline and therefore inhospitable 
to bacterial proliferation. This high pH will damage the 

membrane and the DNA of the bacterium, denaturing its 
protein content. 

The elevation of the pH also activates the alkaline 
phosphatase, an enzyme that stimulates the release of 
inorganic phosphates from phosphate esters. Free inorganic 
phosphate ions react with the calcium.

Ions forming calcium phosphate, the main component of 
hydroxyapatite. Tronstad et al. investigated the diffusion 
of hydroxyl ions from calcium hydroxide through dentinal 
tubules. The authors show that calcium hydroxide, once 
inside the canal, may influence areas of resorption, preventing 
osteoclastic activity and stimulating the repair process. 

Calcium ions are important in the activation of calcium-
dependent adenosine triphosphate, migration and cellular 
differentiation, and they react with carbon dioxide from 
tissue to form calcium carbonate crystals, which serve as 
nuclei for calcification.

Calcium ions react with CO2 present in the tissue and form 
granules of calcite (CaCO3). Fibronectins cluster in the 
vicinity of these granules. Then, with cellular differentiation 
and layers of cementum and bone, the periapical lesion is 
repaired. Figure 1.Then, with cellular differentiation and layers 
of cementum and bone, the periapical lesion is repaired.
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TECHNICAL DATA
Initial pH

pH after 3 hours

Solubility

Particle size

Radiopacity

Setting time

Color

Design

Shelf-life

Storage

10.2

13.1

-0,02%

13 μm 

6.1 mm/Al

15 minutes

White

Powder / Liquid

3 years

Dry environment
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ACTIVE MECHANISM OF MTA REPAIR HP

Osteoblasts

Odontoblasts

Cementoblasts

Rapid
tissue
regeneration

MTA REPAIR HP CLINICAL CASES 
Clinical Case 01
Parendodontic surgery with retrofilling

Prof. Dr. Mario Luis Zuolo

Clinical Case 02
Parendodontic surgery with retrofilling

Prof. Dr. Débora Sellera

Initial x-ray Initial x-ray 4 months - post-op

Final x-ray

Initial axial tomography

Final axial tomography

Merely illustrative images.
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Clinical Case 03

Clinical Management of a First Upper Molar with Invasive Cervical 
Resorption and Irreversible Inflammatory Pulpitis

Prof. Dr. Leandro A. P. Pereira
Professor of Endodontics at College of Dentistry - São Leopoldo Mandic, Master and PhD in Pharmacology, Anesthesiology and Drug 
Therapy - UNICAMP, Specialist in Endodontics - Operative Microscopy - Inhalation Sedation.

Introducition

External cervical tooth resorption is characterized 
by an irreversible loss of dentin tissue due to the 
action of odontoclasts (Patel et al 2007). It may also 
be called invasive cervical resorption (ICR). It is an 
inflammation of the tissues supporting the tooth. 
Initially, there is no pulp involvement (Mavridou AM, 
Pyka G, Kerckhofs G, et al 2016). Generally, this type 
of resorption begins immediately below the union 
epithelium in the cervical region of the tooth. While 
there is no bacterial invasion in the pulp cavity, the 
pulp’s vitality is maintained. Thus, the pre-dentin 
layer will be present. The ICR does not progresses 
into the pulp cavity possibly due to the presence of 
inhibitory factors in this pre-dentin layer (Wedenberg 
1987, Mavridou et al. 2016, Mavridou AM, Pyka G, 
Kerckhofs G, et al 2016). Its diagnosis and treatment 
are not always easy and the prognosis depends on 
the location and degree of severity of the lesion when 
diagnosed. 

Several etiological factors may be involved in ICR. 
These include the following:

Physical: dental trauma, surgical procedures, 
orthodontic movements, periodontal scaling and 
bruxism (Heithersay 1999).

Chemical: internal bleaching agents, especially in 
cases of heating and high concentrations of hydrogen 
peroxide (Harrington & Natkin 1979, Cvek & Lindvall 
1985, Schroeder & Scherle 1988, Gold & Hasselgren 
1992,  Neuvald and Consolaro 2000).

Anatomical variation: the type of cementoenamel 
junction seems to play a key role in external cervical 
resorption. In 10% of teeth, there is no juxtaposition 
of the sealing to the enamel (Schroeder & Scherle 
1988). Thus, an area of the dentin has no sealing or 
enamel (Cvek & Lindvall 1985, Neuvald and Consolaro 
2000). This dentin exposure is a risk factor for the 
development of ICR (Neuvald and Consolaro 2000). 

In cases where the cementoenamel junction is 
not continuous, physical and/or chemical irritants 
can cause damage to the bone and dentin. This 
aggression may lead to biochemical changes in 
the affected tissues, leading to the formation of 
multinucleated giant cells. These cells are clastic 
cells. In these clinical situations, they may act by 
reabsorbing the dentin. In the resorption process, 
monocytes and macrogens are present, as well as 
complex enzymatic and hormonal events. 

Cervical reabsorption begins on the outer surface 
of the root and progresses toward the pulp. However, 

when it still presents vitality, the pre-dentin layer is 
maintained and the ICR does not invade the pulp 
cavity. Predentin, which is a non-mineralized tissue, 
changes the direction of resorption progression by 
making it settle circumferentially to the pulp cavity 
(FIGURE 4, FIGURE 5, FIGURE 6, FIGURE 7).

The diagnosis of ICR can be performed by 
clinical examination when it is in a more advanced 
stage, allowing its direct visualization. Clinically, at 
the beginning of the process, the tooth condition 
is asymptomatic since no pulp pathophysiological 
changes are involved. In these cases, diagnosis 
by image is the most effective method. For this 
reason, direct visual clinical diagnosis is not possible 
in the early stages. Imaging examinations such 
as periapical radiographs and/or CT scans are 
efficient methods of diagnosis. Among these, the 
conical beam tomography is more accurate than the 
periapical radiography (Patel et al 2016, Vaz de Souza 
D et al 2017).

The treatment of ICRs aims to protect the 
affected dentin from exposure to the patient’s 
immune system. For this, cleaning the affected area 
and restoring the cavity with biocompatible material 
is the indicated treatment. As these areas are in 
direct contact with tissue and salivary fluids, they 
are wet and irregular due to the destructive aspect 
of the resorption process. Therefore, the material of 
choice for the closure of this cavity, besides being 
biocompatible, must be able to fill irregular cavities 
and have good physicochemical behavior in a wet 
environment. 

Throughout the history of dentistry, several 
materials such as resins, amalgam, resin-modified 
glass ionomer, hydroxyapatite and endodontic 
sealers were used for this purpose. However, none 
of these presented desirable characteristics and 
results. Only bioceramic materials have the desirable 
characteristics for this purpose. Among bioceramic 
materials, MTA is the most used material and has the 
highest scientific evidence of its results (Pitt Ford et 
al 1996, Torabinejad & Parirokh M 2010, Parirokh M & 
Torabinejad 2010).

Clinical Case
A 52-year-old female patient, ASA I, came to 

the clinic with complaints of spontaneous pain 
exacerbated by hot and cold foods in the right 
maxilla. On clinical examination, tooth 16 responded 
to thermal tests with high-intensity, pulsating 
pain and taking long to cease. She did not present 
positive responses to lateral and vertical percussion 
tests, nor to apical palpation. The clinical diagnosis 
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was symptomatic irreversible pulpitis with normal 
periapex. In addition, a radiolucent image was 
visualized on the radiographic examination involving 
the cervical and coronary region of tooth 16, leading 
to the suspicion of a Cervical Invasive Resorption 
(FIGURE 1, FIGURE 2, FIGURE 3). In order to have a 
confirmation of the diagnosis and assess the extent 
of the lesion, a concomitant computed tomography 
scan was performed.

In the tomography, we could observe the three-
dimensional extension of the ICR around the pulp 
cavity. As previously described, the ICR does not 
invade the pulp cavity when the pulp is alive due to 
the presence of the pre-dentin layer. This imaging 
characteristic is present in cases of external dental 
resorption where the pulp is still alive with consequent 
preservation of the pre-dentin non-mineralized layer 
(FIGURE 4, FIGURE 5, FIGURE 6, FIGURE 7).

The endodontic treatment was performed 
according to the pulpal diagnosis. However, a 
complementary approach was required in the 
resorption area (FIGURE 8). The marked curvature of 
the mesial root led to the selection of a reciprocating 
nickel - titanium instrument with shape memory 
control (Reciproc Blue - VDW) for mechanical 
preparation. 

After accessing the pulp chamber, 5 ml of sodium 
hypochlorite were used for initial irrigation (FIGURE 
9). Afterwards, a Reciproc Blue 25 instrument 
was progressively introduced into each of the 
canals, in cycles of 3 slight incoming and outgoing 
movements in the canals followed by irrigation of 
3 ml Hypochlorite between each cycle, until they 
reached 2/3 of the radiographic length of the tooth. At 
this time, the actual working length was established 
using an electronic foraminal locator. Subsequently, 
the Reciproc Blue 25 instrument was taken to the 
working length. With a Reciproc Blue 40 instrument, 
the diameter of the apical preparations was increased 
(FIGURE 10, FIGURE 11). Due to the shape memory 
control of the Reciproc Blue files, it was possible to 
perform the apical preparation of the mesiobuccal 
root with marked curvature, even with an instrument 
of 40 apical diameter and 5% taper. 

The irrigation protocol of 3 ml of solution per canal 
at every 3 incoming and outgoing movements of the 
reciprocating instrument was maintained until the 
end of the preparation. After finishing the chemical/
mechanical preparation of the canals, the irrigation 
was performed with 17% EDTA associated to passive 
ultrasonic irrigation in 3 cycles of 20 seconds per 
cycle in each canal. The canals were then re-irrigated 
with 2.5% Sodium Hypochlorite. 

For endodontic filling by the cold vertical 
compaction technique, MTA Fillapex (Angelus - 
Londrina, Brazil) and pre-calibrated gutta-percha 
cones were selected. 

In the resorption region, an intra-coronary 
(non-surgical) sealing approach was chosen. This 
choice was made due to the small extent of the 
area of communication between the resorption and 

the external dental surface (FIGURE 9). For sealing 
the resorption area including the communication 
between the external/internal surface, the material of 
choice was MTA-HP and not the conventional MTA. 
As the conventional MTA contains Bismuth Oxide as 
radiopacifier, it may lead to a darkening of the tooth 
crown when used near the cervical region or in the 
dental crown. Bismuth Oxide may react with the dentin 
collagen, causing a graying of the dental structure 
(Marciano MA et al 2014). This color alteration may 
also occur due to the interaction between Bismuth 
Oxide and Sodium Hypochlorite (Camilleri et al 2014, 
Marciano MA et al 2015).  Thus, using bioceramic 
materials containing Bismuth Oxide as a radiopacifier 
should be avoided. 

With the concern for preserving the aesthetics of 
the clinical cases treated with bioceramic materials, 
new formulations of these materials have been 
proposed by the industry. As an example, MTA HP 
Angelus has Calcium Tungstate as radiopacifier. This 
new formulation does not lead to chromatic changes 
in dental structure (Marciano Ma et al 2014). Thus, HP 
MTA can be used in areas close to the tooth crown 
without the chromatic impairment of the treated tooth. 
Furthermore, the addition of an organic plasticizer to 
the liquid component of this new material significantly 
improved its clinical management. As this clinical 
case involves the placement of bioceramic material 
near the coronary cervical area of tooth 16, we chose 
MTA HP to preserve the original color of the tooth 
(FIGURA 12). In the 8-month clinical control it is 
possible to observe the maintenance of the original 
color of tooth 16 (FIGURE 13) as well as the normality 
of the periapical tissues (FIGURE 14, FIGURE 15).

Conclusion

Invasive cervical resorptions are pathologies of 
immunological character. When early diagnosed, where 
the extent of tooth destruction is still small and easily 
accessible, the prognosis is favorable. Bioceramic repair 
materials are indicated to seal the communication 
between the endodontium and the external surface 
of the root. As invasive cervical resorptions involve 
aesthetic areas, bioceramic materials containing 
Bismuth Oxide should be avoided because they cause 
chromatic changes in the crown of the impaired tooth. 
Therefore, traditional MTAs are not indicated in these 
cases. However, new formulations of MTA such as MTA 
HP do not contain Bismuth Oxide. This characteristic 
does not lead to changes in tooth color. Hence, this is 
the most suitable material for sealing these areas of 
resorption. 
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FIGURE  2 - Initial periapical radiograph at different 
horizontal angulation

FIGURE 3 - Interproximal radiograph

FIGURE 4 - Computed tomography showing the shape 
of the resorption around the pulp chamber

FIGURE 5 - Computed tomography showing the Invasive 
Cervical Resorption

FIGURE 6 - Invasive Cervical Resorption around the pulp 
chamber

FIGURE 7 - ICR Area and Location

FIGURE 8 - Live pulp

FIGURE 9 - Connective tissue filling the area of resorption
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FIGURE 10 - Location of mesiobuccal canal 2

FIGURE 11 - Root channels prepared with Reciproc Blue 
40

FIGURE 12 - Final radiograph

FIGURE 13 - Clinical aspect 8 months later - color 
preservation

FIGURE 14 - Control periapical radiograph (8 months 
later)

FIGURE 15 - Horizontal angulation variation of the 
periapical control radiography (8 months later)
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Treatment of dental perforation during endodontic retreatment 
using a novel   MTA-based reparing material. Case series

Prof. Dr. Mario Luis Zuolo
DDS, MSc, practices at Endodontic Specialists in Sao Paulo, Brazil. He has a Masters in Molecular Biology from UNIFESPPaulista; 
School of Medicine, Sao Paulo, Brazil, and is a Professor in the graduate department of Endodontics, Professor in the Endodontics 
;Programming at EAP-APCD, Sao Paulo, Brazil. Dr. Zuolo lectures globally on endodontics. The author of numerous publications since 
1998, most recently co-wrote Reintervention in Endodontics, published by Quintessence in 2014.

Introduction

Root perforation is defined as a mechanical or 
pathological communication between the periodontal 
apparatus of the tooth and the root canal system 
(1). They are caused by iatrogenic events  in most 
cases, but can also be caused by caries or internal 
resorption. The occurence of iatrogenic perforations 
during root canal treatment ranges from 2,3 to 12% 
and are often associated with many risk factors 
such as anatomy , tooth position and operators 
experience (2,3). According to the site affected by 
iatrogenic event, the location of perforation may vary. 
Coronal perforations can be associated to crown-
root angulations, calcification of the pulp chambre 
and, orificies and excessive removal of coronal 
dentin. Excessive instrumentation and flaring to the 
initial thirds of the canal may also result in coronal 
or midroot perforations As to perforations in the 
apical third, they might be the consequence of failure 
in maintaining the original path of the canal due to 
inappropiate cleaning and shaping, or can be initiated 
by blocked canals (3). Perforations can also be 
related to  post and core restaurations. Kivinnssland 
et al (1989) when analyzing 55 cases over a 11-year 
period, concluded that 53% of the perforations were 
related to the prosthodontic treatment (4).

Bacterial infecction emanating either from the 
root canal or the periodontal tissues, or both, would 
prevent healing and result in inflamatory sequels 
including pain, swelling, suppuration, and bone 
resorption. It may lead to extraction of the involved 
tooth (2,3). In a clinical trial, de Chevingny et al 
(2008) concluded that the  healed rate in teeth with 
a preoperative perforation was 31% lower than in 
teeth without the perforation (absent 87%; present 
56%) even when repaired using appropiate materials 
(5). Further, another study accessing the reasons for 
extration of endodontically treated teeth suggested 
that 4,2% of the teeth in the sample were extracted 
because of iatrogenic perforations and stripping (2). 

The potencial for a favorable periodontal tissue 
response after perforation is influenced by a variety of 
factors  such as immediacy, location, size and bacterial 
contamination. Sucessful treatment also depends on 
accurate diagnosis and visualization of perforation as 
well as the use the biocompatible materials effective 
in sealing the perforation and preventing bacterial 
penetration. The use of magnification and ilumination 
allows detection of the perforation situated in the pulp 
chamber  and in the straight portion of canals (6). 

Modern endodontic practice using electronic apical 
locators and dental operating microscopes enhances 
dentists to diagnose and treat root perforations  and 
achieving better outcomes. 

Many fold dental materials (gutta-percha, 
amalgam, glass ionomer cement, zinc ethoxybenzoic 
acid cement) have been proposed in the related 
literature for nonsurgical perforation repair with 
varying degrees of success (7-9). An ideal endodontic 
repair material should seal the pathways of 
communication between the root canal system and its 
surrounding tissues. In addition, it should be nontoxic, 
noncarcinogenic, nongenetoxic, biocompatible, 
insoluble in tissue fluids, and dimensionally stable. 
According to the literature , it appears that mineral 
trioxide aggregate (MTA) is a suitable repair material 
with various endodontic uses (10,11).

There has not been any available  evidence-based 
guidelines for the most effective way to manage this 
form of iatrogenic complication (12). According to 
Siew et al 2015, a favorable prognosis may be obtained 
by reparing the perforated root nonsurgically, with 
an overall chance of success of about 80,9%, when 
using MTA based material. MTA has been thoroughly 
investigated  both in vitro and in vivo, and the positive 
biological response has been well documented (20). 
A case series, in which 9 out of 10 teeth were reported 
healed after 5 years, investigated the prognosis of 
teeth with perforation in the furcation or within the 
cervical third of root repaired with MTA (13).

However, MTA also has some disadvantages. 
Because of its consistency, its manipulation and 
placement in the site of repair can be challenging 
(13). Additionally, its use can cause discoloration of 
the tooth, and it should be used with caution when 
in esthetic zones (5). Felman and Parashos (2013) 
showed in their study that white MTA (wMTA) can 
discolor ex vivo teeth, and the presence of blood 
within the canal adjacent to the setting wMTA may 
increase this discoloration. (14). Although wMTA 
contains only 9% of the iron oxide of gray MTA (15), 
this quantity may be enough to result in the observed 
discoloration. A new material MTA REPAIR HP — “High 
Plasticity” MTA (Angelus®, Londrina, PR, Brazil) has 
recently been introduced with the intent to improve 
some of those characteristics (16). This new formula 
maintains all the chemical and biological properties 
of the original MTA. Nevertheless, it changes its 
physical properties of manipulation, resulting in 
a greater plasticity, facilitating manipulation and 
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insertion. Additionally, its formula uses a different 
radiopacier calcium tungstate (CaW04) instead of 
bismuth oxide, that according to the manufacturer, 
does not cause staining of the root or dental crown.

The purpose of this report was to present the 
results of 8 dental perforation cases treated during 
endodontic retreatment using a new MTA-based 
repairing material.

Materials and Methods

 The experimental study was conducted on 
8 teeth of 7 adult patients  aged between 33 a 75 
years who were referred to our private practice, São 
Paulo, Brasil, from December  2014 to August 2015 
for endodontic retreatment. During the first visit, 
ethical approval was requested and granted, and 
consent was obtained from all patients. The patients 
who were included were not known to be pregnant or 
medically compromised. 

Diagnosis of Perforations

 The diagnosis of perforation was confirmed 
by clinical visualization using DOM during retreatment 
of the teeth. All the teeth showed a radiolucent  lesion 
associated to the defect. Location of each perforation 
was determined and recorded using a calibrated 
periodontal probe.

Retreatment Protocol

 All retreatments were performed using a 
dental operating microscope, local anesthesia, and 
rubber dam isolation. The removal of the portion of the 
filling material of the gutta-percha below level canal 
orifice and correct coronal access was performed 
using Gates-Glidden burs (Dentsply, USA) and 
ultrasonic diamond tips E7D and E6D (Helse, Brazil). 
As irrigation protocol was used 2% Chlorhexidine 
solution (CHX- Formula & Ação, Sao Paulo, Brazil) 
and 5 ml de sterile saline solution every file exchange 
thorough the whole retreatment. After alternated 
irrigation as described above, canal was filled with 
CHX and the solution was activated ultrasonically 
with a E1 irrisonic tip (Helse, Brasil) , promoting the 
removal the debris and cleansing of canal. The filling 
material, till 2/3 of the canal, was removed using a 
Reciproc file #25 (VDW, Munich, Germany). The 
apical foramen was located with the aid of an apex 
locater (Raypex, VDW, Munich, Germany) using 
K-type file #10 or #15. The working length (WL) was 
established at the “0.0” and confirmed with an x-ray. 
Instrumentation proceeded using R#25 reciprocating 
file in a crown-down technique until reaching the 
WL. Apical enlargement was done with Reciproc 
R40 or R50 depending of root canal anatomy. After 
instrumentation was completed, the canal was 
irrigated with 5 ml de EDTA 17% (Formula & Ação, 
São Paulo, Brazil) for 3 minutes and a final rinse with 
5 ml of saline solution. A gutta-percha cone was fit at 
1mm short from WL and another x-ray was taken for 
confirmation. The canal was dried with paper points 
R40/R50 and then filled using gutta-percha cones 
R40/R50 and AH Plus Sealer (Dentsply, USA) and  
lateral condensation technique. 

Perforation Repair Protocol

The treatment approach used represents the 
standard technique in all cases (17):

i) endodontic reintervention can be completed 
before or after repairing the defect, in  all cases  in 
this study perforation was filled prior to obturation of 
the canals so as to prevent filling material from being 
forced into the region of the defect; 

ii) heat cautery was used to removal of granulation 
tissue if necessary ;

iii) decontamination of the perforation with an 
ultrasonic tip E3D (Helse, Brasil) and irrigation using 
chlorhexidine and physiological saline solution was 
done in all cases;

iv) Preparation of MTA Repair HP was done 
according to the manufacturer’s recommendations 
The material was gently guided into the defect using 
an endodontic explorer and condensed with an 
appropriately sized endodontic condenser;

v) hardening of the MTA Repair occurred in all 
cases after 10-15 minute

vi) a small amount of glass ionomer was used to 
cover and protect the material after the curing of the 
MTA Repair.

Restoration After Endodontic Reintervention

 The teeth were restored with composite 
restorations and/or esthetics posts, when it was 
possible, immediately after the retreatment. In cases 
where immediate restoration was not possible, 
such as teeth with post and provisorial crowns, the 
prosthetic space was filled with chlorhexidine (18). 
The provisional restoration was performed in such 
a manner that it was well adapted to canal walls 
and with adequate proximal contacts, preventing 
dislodging between operative sessions. The final 
restorations were performed in a period of 7-14 days 
later. A final x-ray was taken immediately after the 
endodontic procedure.

Follow-up Examination

 The findings of clinical controls were 
performed by the two authors at different time intervals, 
ranging from 12 – 14 months after retreatment in 
order to check the absence of periodontal defect in the 
area of perforation, of pain, of swelling, of sinus tract . 
The type and quality of restoration were also verified. 
The quality of the coronal restoration was assessed 
clinically by visual and tactile inspection by DOM as 
well as by x-ray. Signs of restoration breakdown or 
caries were also inspected.  Radiographs were coded, 
stored and subsequently assessed by designated 
examiners. Preoperative, post-treatment, and follow-
up radiographs were examined independently in a 
random sequence.  Clinical and radiographic 
criteria to categorize each tooth was done using the 
following criteria: healing -  grouped in into two types, 
i) complete (absence of periapical radiolucency 
and absence of signs/symptoms), ii) incomplete 
(advanced reduction of periapical radiolucency size 
and absence of signs/symptoms), or treatment failure 
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(presence of pain, swelling, a sinus tract, periodontal 
pocket, and unchanged periapical radiolucency) (17). 

Results

 Table 1 shows the outcome results. Among 
the 8 clinical cases included in this study, no patients 
reported episodes of pain or swelling at follow up. 
At the 12 to 14 month recall radiographic evaluation 
showed that 5 cases exhibited complete healing 
(Fig 1) with intact PDL space and 2 cases showed 
regression of the lesion and were classified as 
incomplete healing (Fig 2). One case was classified as 
failed since there was a periodontal pocket present at 
follow up and no radiographing sings of healing. 

Discussion

 Perforations are frustrating procedural 
complications that may adversely affect the 
prognosis of the injured tooth.  A growing body 
of literature (19) demonstrates favorable healing 
outcomes using contemporary bioactive materials, 
although long-term reports (< 10 years) are fairly 
rare. With appropriate case selection and careful 
techniques, repair may be a viable treatment option 
for perforated teeth.  These cases report show that 
perforations can be repaired successfully with MTA 
Repair HP. At the 12 at 14 month recall radiographic 
showed sign of healing in 7 cases. One failed since 
there was a periodontal pocket present at follow up 
and no radiographing sings of healing. 

 The aim of repairing a root perforation is to 
maintain a health periodontium that is in juxtaposition 
with the perforation. Success of perforation repair 
depends on a good sealing of the perforated local 
with biocompatible material that contributes to the 
well being of the periodontal ligament (19). MTA 
material, initially introduced as a retrograde root 
filling material, has also evolved to become the 
most often recommended material for perforation 
repair because of its excellent biocompatibility 
(19). It is bioactive and provides other favorable 
properties that support its use for such purpose 
(20). Studies involving successful nonsurgical root 
canal retreatment associated with root perforation 
(21,22) range from 50% to 90%. Siew et al 2015(12), 
in a meta-analysis, showed a success rate of 80,9% 
after a total 188 repaired perforations when  MTA 
was employed. MTA material allows the growth of 
cementoblasts with deposition of cementum over its 
surface because of its excellent biocompatibility and 
osteoconduction property (19,23).

 In these clinical  report, precise identification 
of the location of a perforation with the use of  
DOM can help to enhance disinfection  and  the 
achievement of a good sealing at the defect region 
. The use of a modified MTA (MTA-BIOCERAMICS-
based high- plasticity reparative cement) has shown  
positive clinical results considering the short follow-
up period observed. From a clinical point of view, 
the handling and placement of the MTA REPAIR HP 
was easier than the conventional MTA. According to 

the manufacturer, the replacement of distilled water 
(from the conventional Angelus MTA) by a liquid 
that contains water and another organic plasticizer  
resulted in a new product with high plasticity (16) .(Fig 
3)

 Adequate restoration of the tooth after 
endodontic reintervention is fundamental in the 
healing process of periradicular tissues. The concept 
of restoration encompasses restoring esthetics and 
function, protecting the remaining tooth structure, and 
preventing future bacterial recontamination. Doyle 
et al (2006) and Doyle et al 2007 assessing factors 
linked to the prognosis of endodontically treated teeth 
found that prosthetic failures accounted for 59.4% of 
unsuccessful endodontic outcomes (24,25). Based 
on the foregoing evidence, immediate restoration of 
teeth submitted to endodontic reintervention is of the 
utmost importance and should always be performed 
whenever possible (26,27). In all cases of this study a 
final restauration was in place in the follow up with no 
clinical/radiography signs of leakage.

 The importance of clinical cases is to show 
that it is possible to repair perforations defects using 
scientific-based clinical protocols of treatment. 
Reports from dentists have played important roles 
in the field of dentistry but should be validated using 
adequate laboratory and clinical research studies. In 
conclusion, the clinical protocol using the new MTA 
REPAIR HP described in these case reports was 
effective to repair for root perforations, suggesting it 
is a worthwhile attempt to save the affected teeth.

Figure 1 : Case 7 –  Healed Complete / Repair of a 
lateral root perforation (coronal- strip perforation) 
caused by bur 

a) Initial radiograph showing tooth # 19 after gutta-
percha removal and strip perfotation associated with 
the mesio lingual canal. Note lesion at the furcal 
region 

b) Radiograph after retreatment and placement of 
MTA HP Repair in the defect
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c) Radiograph at 12 month follow up showing  a final  
post and core restauration and intact PDL in the 
furcal aspect of the root

Figure 2: case 5 – Healed incomplete / Repair of 
a lateral perforation in the cervical third caused by 
internal reabsorption 

a) Initial Rx showing failed endodontic treatment and 
internal resorption. Please note crestal bone defect 
in the mesial aspect of the root , with a probing 
defect of 5 mm in this point. 

b) Clinical view with x 8 magnification of the defect 
treated with the MTA HP Repair, just after the final 
cure of the material

c) Radiograph after MTA placement 

d) Radiograph at 13 month follow up. Bone defect 
is still visible but reduced in size and there was no 
probing defect at this time

Fig 3 : MTA Repair HP 

a) capsule with the power

b) liquid

c) material after proper manipulation 
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Clinical Case 05

Treatment of dental perforation during endodontic retreatment 
using a novel MTA-based repairing material

Prof. Dr. Mario Luis Zuolo
DDS, MSc, practices at Endodontic Specialists in Sao Paulo, Brazil. He has a Masters in Molecular Biology from UNIFESPPaulista; 
School of Medicine, Sao Paulo, Brazil, and is a Professor in the graduate department of Endodontics, Professor in the Endodontics 
;Programming at EAP-APCD, Sao Paulo, Brazil. Dr. Zuolo lectures globally on endodontics. The author of numerous publications since 
1998, most recently co-wrote Reintervention in Endodontics, published by Quintessence in 2014.

Root perforation is defined as a mechanical or 
pathological communication between the periodontal 
apparatus of the tooth and the root canal system and 
they are caused by iatrogenic events in most cases. 

There has not been any available evidence-based 
guidelines for the most effective way to manage this 
form of iatrogenic complication1. According to Siew 
et al 2015, a favorable prognosis may be obtained 
by repairing the perforated root nonsurgically, with 
an overall chance of success of about 80,9%, when 
using MTA based material.

However, MTA also has some disadvantages. 
Because of its consistency, its manipulation and 
placement in the site of repair can be challenging. 
Additionally, its use can cause discoloration of the 
tooth2. A new material MTA REPAIR HP — “High 
Plasticity” MTA (Angelus®, Brazil, www.angelus.ind.
br) has recently been introduced with the intent to 
improve some of those characteristics3. This new 
formula maintains all the chemical and biological 
properties of the original MTA. Nevertheless, it 
changes its physical properties of manipulation, 
resulting in a greater plasticity, facilitating 
manipulation and insertion. Additionally, its formula 

uses a different radiopacifier calcium tungstate 
(CaW04) instead of bismuth oxide, which according 
to the manufacturer, does not cause staining of the 
root or dental crown. 

The purpose of this report was to present the 
results of two dental perforation cases treated during 
endodontic retreatment using a new MTA-based 
repairing material.

Materials and Methods

Selection, diagnosis and retreatment protocol

 The experimental study was conducted on 
two teeth of two adult patients aged between 33 a 55 
years who were referred to our private practice, São 
Paulo, Brazil, from December 2014 to August 2015 for 
endodontic retreatment. The diagnosis of perforation 
was confirmed by clinical visualization using dental 
operating microscope (DOM) during retreatment of 
the teeth. The retreatment approach used represents 
the standard technique in all cases4. All the teeth 
showed a radiolucent lesion associated to the defect. 
Location of each perforation was determined and 
recorded using a calibrated periodontal probe.
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Perforation Repair Protocol

 The treatment approach used represents the 
standard technique4:

i) Endodontic retreatment: the perforation was 
filled prior to obturation of the canals so as to prevent 
filling material from being forced into the region of the 
defect; 

ii) Heat cautery was used to removal of granulation 
tissue;

iii) Decontamination of the perforation with an 
ultrasonic tip E3D (Helse, Brazil, www.helsedental.
com.br) and irrigation using chlorhexidine 2% 
(Formula & Ação, Brazil, www.formulaeacao.com.br) 
and physiological saline solution was used;

iv) Preparation of MTA Repair HP was done 
according to the manufacturer’s recommendations. 
The material was gently guided into the defect using 
an endodontic explorer and condensed with an 
appropriately sized endodontic condenser;

v) Hardening of the MTA Repair HP occurred after 
10-15 minutes;

vi) A small amount of glass ionomer was used to 
cover and protect the material after the curing of the 
MTA Repair HP.

 The provisional restoration was performed in 
such a manner that it was well adapted to canal walls 
and with adequate proximal contacts, preventing 
dislodging between operative sessions. The final 
restorations were performed in a period of 7-14 days 
later. A final x-ray was taken immediately after the 
endodontic procedure.

Follow-up Examination

 The findings of clinical controls were 
performed by the two authors 12 months after 
retreatment in order to check the absence of 
periodontal defect in the area of perforation, of pain, 
of swelling, of sinus tract. The type and quality of 
restoration were also verified. The quality of the 
coronal restoration was assessed clinically by visual 
and tactile inspection by DOM as well as by x-ray. 
Radiographs were coded, stored and subsequently 
assessed by designated examiners. Preoperative, 
post-treatment, and follow-up radiographs were 
examined independently in a random sequence. 
Clinical and radiographic criteria to categorize each 
tooth was done using the following criteria: healing 
- grouped in into two types, i) complete (absence 
of periapical radiolucency and absence of signs/
symptoms), ii) incomplete (advanced reduction of 
periapical radiolucency size and absence of signs/
symptoms), or treatment failure (presence of pain, 
swelling, a sinus tract, periodontal pocket, and 
unchanged periapical radiolucency)4. 

Results

 At the 12th month, recall radiographic 
evaluation showed that two cases exhibited complete 
healing (Figures 1 to 8) with intact PDL space.

Discussion

 These cases report show that perforations 
can be repaired successfully with MTA Repair HP. 
In these clinical report, precise identification of the 
location of a perforation with the use of DOM can 
help to enhance disinfection and the achievement 
of a good sealing at the defect region. The use of a 
modified MTA (MTA-BIOCERAMICS-based high-
plasticity reparative cement) has shown positive 
clinical results considering the short follow-up period 
observed. From a clinical point of view, the handling 
and placement of the MTA Repair HP was easier than 
the conventional MTA. Adequate restoration of the 
tooth after endodontic reintervention is fundamental 
in the healing process of periradicular tissues. In all 
cases of this study a final restoration was in place 
in the follow up with no clinical/radiography signs of 
leakage.

 The importance of clinical cases is to show 
that it is possible to repair perforations defects using 
scientific-based clinical protocols of treatment. 
Reports from dentists have played important roles 
in the field of dentistry but should be validated using 
adequate laboratory and clinical research studies. In 
conclusion, the clinical protocol using the new MTA 
REPAIR HP described in these case reports was 
effective to repair for root perforations, suggesting it 
is a worthwhile attempt to save the affected teeth.

Figure 1 - Initial x-ray with perforation of the palatal wall

Figure 2 - Visualization of the defect after removal of 
the granulation tissue and decontamination 

 

Figure 3 – MTA Repair HP positioning
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Figure 4 - Retreatment and repair of post preparation 

perforation (palatal wall) 

 

Figure 5 - Complete cure (control for 1 year). 

Note bone neoformation and the integrity of the 

periodontal ligament space

 

Figure 6 - Initial radiograph of a mandibular molar 

showing furcal bone loss at furcation

Figure 7 - Retreatment and repair of a lateral root 
perforation (mesial-strip perforation) 

Figure 8 - 12 months follow up showing bone repair 
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Clinical Case 06

Apexification treatment using MTA Repair HP: Clinical Case Report

Prof. Dr. Fábio Duarte da Costa Aznar
Doctor of Applied Dental Sciences, University of São Paulo/Brazil
Coordinator of Specialization Course in Endodontics Latinoamericanos/FACOPH/Bauru-SP, FACESC/Chapecó-SC, FACOPH/Goiânia-GO, 
GOE/Macapá-AP and FUNORTE/Ji-Paraná-RO

Figure I - Clinical appearance of dental element 11

Figure II - Initial radiographic appearance of dental 
element 11

Figure III - Radiography for odontometrics

Figure IV - Supplementary cleaning process using 
ultrasonic irrigation

Male patient, 28 years old, presented with 
asymptomatic clinical picture of chromatic alteration 
on dental element 11 (Figure I), reporting dental trauma 
history during childhood. Clinical and radiographic 
testing found traces of pulp necrosis (Figure II), and it 
was submitted to endodontic treatment. 

After the initial approach with the patient, 
anesthesia was given, followed by preparing absolute 
isolation. Subsequently, the coronary access was 
performed, where it was possible to clinically verify 
the presence of pulp necrosis. A crown-down 
disinfecting penetration was performed using as 
irrigator agent 2.5% NaOCl, and odontometry by 
radiographic method (Figure III), due to impossibility 
of using a foramen locator in these anatomical 
conditions, as it could influence its accuracy. 

A manual preparation technique (step-back) 
was performed, using 3rd generation K Files 
(Maillefer/Switzerland), seeking to dilate the entire 
conformation of the root canal, and as irrigator agent 
2.5% NaOCl. At each instrument exchange, passive 
ultrasonic irrigation was performed with flat inserts 
(Figure IV) in order to enhance the cleaning effect. As 
a complement to the intra-channel decontamination 
process, two biweekly exchanges of Calcium 
Hydroxide (Ultracal/Ultradent/USA) were performed 
(Figure V), also with the purpose of analyzing quality 
of cleaning, through the radiopacity of the filling 
observed radiographically (Figure VI).

After removal of intracanal medication and 
drying, the apical plug was prepared with MTA 
REPAIR HP (Angelus/Brazil) (Figure VII), and inserted 
through direct technique by employing previously 
measured endodontic condensers (Figure VIII), with 
the purpose of filling and subsequent sealing the 
apical 4 mm (Figure IX). 

After 24 hours, root canal filling was performed 
using Tagger’s hybrid thermomechanical technique, 
with an MTA-based sealer, Fillapex (Angelus/Brazil). 
Radiographically, it was observed ideal sealing of the 
entire root canal area, as well as no postoperative 
complications (Figure X). Follow-up was conducted 
after six months, observing bone neoformation in the 
apica region (Figure XI).
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Figure V - Intracanal medication with Calcium 
Hydroxide

Figure VI - Radiographic appearance of root canal 
filling with Calcium Hydroxide

Figure VII - Presentation of MTA REPAIR HP (Angelus 
/ Brazil)

Figure VIII - Direct Condensation of MTA REPAIR HP

Figure IX - Radiographic image of apical plug

Figure X – Final X-ray

Figure XI - Follow-up after 6 months
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Clinical Case 07

Endodontic Treatment Of Dens Invaginatus With Trauma History

Maria Antonieta Veloso Carvalho de Oliveira1, Alexia da Mata Galvão2, Nayara Rodrigues 
Nascimento Oliveira3, Rodrigo Antônio Faria4, Renata Pereira Georjutti4, Dardânia Beatriz 
Espíndula Pereira5

1Professor/Doctor in the Endodontics area, School of Dentistry at Federal University of Uberlândia (FOUFU) - MG.  
2Student of Masters program in integrated clinic in the School of Dentistry at Federal University of Uberlândia (FOUFU).
3Specialist in Endodontics, Student of Masters program in integrated clinic in the School of Dentistry at Federal University of Uberlândia 
(FOUFU).
4Master Professor of Endodontics area at Triângulo University Center (Unitri) - MG.
5DDS and Specialist in Endodontics, Uberlândia -MG.

findings related to the first appointment at FOUFU, 
the potential clinical diagnosis was dens in dente 
with Chronic Apical Periodontitis, and the endodontic 
radical treatment was indicated. 

In the same session, the endodontic treatment 
was initiated in tooth 12, and the modified absolute 
isolation was performed. The coronary opening 
was performed with round diamond bur #1014 
(FAVA, Pirituba, SP, Brazil) and Multiblade Bur with 
Inactive Tip (Endo Z, Angelus Indústria de Produtos 
Odontológicos S/A). The two canals (one mesial 
and another distal) were accessed and explored 
initially with manual file, type K-file #15 (Maillefer, 
Dentsply, Tulsa, Oklahoma, USA). The odontometrics 
showed that the mesial canal was 22 mm long and 
the distal was 15 mm long. After the odontometrics, 
the instrumentation of root canals for the staggered 
technique using K-File type files was performed 
(Dentsply, Maillefer) using file #15 to memory #40 in 
mesial and #45 in distal, retreating until the file #70. 
All instrumentation was followed by irrigation with 
sodium hypochlorite to 2.5%. The canals were filled 
after instrumentation with intracanal medication 
of calcium hydroxide paste associated with PMCC 
(Callen, SSWHITE, São Cristóvão, RJ, Brazil) and 
sealed with provisional material based on zinc oxide 
and eugenol.

Figure 01.  Clinical and radiographic aspects of tooth 
12

After a month with medication, sealing of root 
canals and definitive restoration were performed. 
Before sealing, irrigation with EDTA was performed 

Introduction

Dens invaginatus is a development anomaly 
(malformation) of teeth resulting in an invagination 
of the dental papilla during the development of the 
teeth1 and radiographically it resembles to a tooth 
inside the other, that’s why the expression dens in 
dente2. In literature, there are other denominations of 
dens in dente, dens invaginatus and dilated odontoma 
among others, due to different opinions regarding its 
etiology3.

The treatment of dens invaginatus covers different 
clinical procedures. In healthy teeth it is advisable to 
apply sealant of cavities and fissures for physical 
protection of the invagination of dental tissue. In the 
presence of caries, without pulp exposure, the tooth 
should be restored. When pulp exposure occurs, 
the approach can vary from a more conservative 
treatment (pulpotomy or direct pulp capping) for 
tooth endodontics, depending on how the tissue is 
compromised. The endodontic treatment can be with 
or without   apicectomy adjacent to the retrograde 
filling4.

Several factors can affect the prognosis in non-
surgical treatment of dental invagination. Mineral 
Trioxide Aggregate (MTA) has been used for the 
filling in cases of abnormal apical anatomy. Its 
properties, such as the ability to curing in humidity, 
biocompatibility and superior sealing, make it a 
potential option to seal invasive invaginations5.

Therefore, it is of great importance that the 
dentists have clinical and radiographic knowledge 
over this anomaly to obtain the diagnosis, thereby 
establishing a treatment plan, selecting appropriate 
materials and performing the proper follow-up of the 
patient. 

Clinical Case Report 

Female patient, 24 years old, came to the 
Faculty of Dentistry at the Federal University of 
Uberlândia (FOUFU) for evaluation of tooth 12, with 
historic record of intense spontaneous pain, and had 
undergone an emergency appointment before. The 
patient presented external reabsorption of tooth 12, 
history of trauma in the anterior teeth and had already 
performed orthodontic treatment. 

Clinically, the tooth presented provisional 
restoration (Figure 1), slight mobility from canine to 
canine, without fistula and asymptomatic. A cold 
thermal pulpal sensitivity test was conducted with 
negative result (Endo-Ice, Maquira, Paraná, Brazil). In 
the radiographic examination (Figure 1), an extensive 
apical radiolucent area was observed, periapical and 
lateral bone reabsorption and the presence of two 
root canals. According to the clinical and radiographic 
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for 3 minutes, followed by irrigation with sodium 
hypochlorite to 2.5%, the canals were dried with 
absorbent paper cones (Maillefer, Dentsply). The 
sealing of the mesial canal was performed using 
the lateral and vertical condensation technique 
with endodontic sealer MTA-based (MTA-Fillapex), 
Angelus Indústria de Produtos Odontológicos S/A) 
and gutta-percha cones (Odous de deus). Then, 
the distal canal was completely filled with repairing 
cement MTA-based (MTA Repair HP, Angelus 
Indústria de Produtos Odontológicos S/A) (Figures 2 
and 3).

Figure 02.  Materials used for root canal sealing

 

 

Figure 03. X-ray and clinical aspect after sealing

 

After six months of follow-up, it was possible 
to observe the start of the periapical lesion repair 
process, the tooth is in function, asymptomatic and 
with absence of periodontal pocket and mobility 
(Figure 4).

Figure 04. Comparative x-ray before the treatment 
and after 6 months

 

After six months, a Cone Beam computed 
tomography for monitoring and verifying prognosis 
was also performed (Figures 5 and 6). In the coronal 
cuts, the presence of hypodense area (radiolucent) 
area was observed in the middle third of the distal 
side (distal canal, invagination) and in the mesial canal 
(Figure 5). In sagittal cuts, an overflow of sealing 
material in the vestibular of the middle third of the 
distal canal, and of the hypodense area (radiolucent) 
in the periapical region of the mesial canal (Figure 6) 
was observed. Apparently, the size of the periapical 
lesion of the mesial canal was reduced.

Figure 05. Coronal cuts of tooth 12

Figure 06. Sagittal cuts of tooth 12

After the end of the clinical case and based on 
the researched literature, we conclude that dens 
invaginatus usually occur in the upper lateral incisors 
and need endodontic treatment, as the invagination 
predisposes to the development of caries and 
consequent pulpal inflammation. The complexity 
of the anatomy of dens invaginatus generates 
difficulties in endodontic treatment, from the view of 
the actual format of its internal anatomy, the complete 
cleaning of canals to the sealing material choice for 
an effective sealing, as is the case of (MTA-Fillapex) 
and MTA Repair HP.

Conclusion

After the end of the clinical case and based on 
the researched literature, we conclude that dens 
invaginatus usually occur in the upper lateral incisors 
and need endodontic treatment, as the invagination 
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predisposes to the development of caries and 
consequent pulpal inflammation. The complexity 
of the anatomy of dens invaginatus generates 
difficulties in endodontic treatment, from the view of 
the actual format of its internal anatomy, the complete 
cleaning of canals to the sealing material choice for 
an effective sealing, as is the case of (MTA-Fillapex) 
and MTA Repair HP.
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Clinical Case 08

Dental perforation treatment with MTA REPAIR HP

Mario Luis Zuolo, DDS, MSc
1Works as an Endodontic Specialist in São Paulo, Brazil. He has a master’s degree in Molecular Biology at UNIFESP Escola Paulista de 
Medicina, in São Paulo, Brazil, and he’s an Endodontics professor at the graduate course and in the Endodontics Program at EAP-APCD, 
in São Paulo, Brazil.

Dental perforation can be conceptualized as a 
mechanical or pathological communication between 
the root canal system and the outer surface of the 
tooth. The occurrence of iatrogenic perforations 
varies between 2 to 12% in cases of endodontic 
failure and are often associated with risk factors 
such as: dental anatomy, tooth position in the arch 
and operator experience (1)

The interrelationship between the size and position 
of the perforation and its degree of contamination 
may result in numerous clinical variations requiring 
specific treatment for each case. However, in all 
cases, 3 points are critical and should always be taken 
into consideration: 1) preview of the defect and its 
accessibility through the canal; 2) decontamination 
of the defect region and 3) use of suitable materials 
for sealing the perforation (2). Among the materials 
used in the repair, the only one that offers support 
in the literature for biocompatibility issues (inert and 
absence of toxicity after 24 hours) and bioactivity 
(induces formation of hard tissues) is MTA.  Siew et 
al (2015) reports after literature review using clinical 
studies, that MTA should be the material of choice for 
perforation treatment (3).

However, MTA presents some disadvantages 
such as: i) difficulty of insertion and manipulation and 
ii) promotes color change of the dental element. A new 
type of MTA-based material was recently launched 
in the market. MTA REPAIR HP— “High plasticity” 
MTA (Angelus ®, Londrina, PR, Brazil), aiming to 
circumvent these difficulties. The new formula keeps 
the entire chemical and biological characteristics of 
original MTA, however the physical properties have 
changed resulting in a more plastic material for 
easy manipulation and insertion. Moreover, the new 
formula uses a new radiopacifier - Calcium Tungstate 
(CaW04) - instead of bismuth oxide, therefore, can 
prevent tooth discoloration (4)

This clinical case describes the use of the new 
MTA for treatment of pulp chamber perforation of 
an upper first molar that occurred shortly after the 
access surgery in the furcation area.
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Captions 

Figure 1. Female patient referred to the dental office 
for evaluation and treatment of recent perforation, 
without the presence of lesion, performed during 
access surgery in tooth 26. Initial x-ray 
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Figure 2. Clinical photo with x8 magnification shortly 
after removing the temporary sealing. Observe the 
palatine canal with bleeding (black arrow) and the 
furcation perforation (white arrow) not associated 
with bone loss in the region 

Figure 3. After cleaning the cavity and treating the 
canal, the defect was filled with MTA Repair HP 
(arrow). From a clinical aspect, the new MTA was 
easily placed and accommodated in the defect 
region 

Figure 4. Filling the area with glass ionomer 

Figure 5. Final radiography 

Figure 6. 13-month control radiography showing 
normal periradicular tissues with final restoration in 
position
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Clinical Case 09

Endodontic retreatment with root perforation using MTA repair 
cement and MTA based sealer

Nayara Rodrigues Nascimento Oliveira Tavares, Jéssica Monteiro Mendes, Alexia da Mata 
Galvão, Maria Antonieta Veloso Carvalho de Oliveira.

Perforation is an artificial communication 
between the root canal system and the supporting 
tissues of the teeth, which complicates treatment and 
deprives the prognosis if not properly treated. Root 
perforations can occur pathologically as a result of 
resorption and caries, or iatrogenically during some 
steps of root canal treatment (Kakani et al 2015).

 MTA consists of fine hydrophilic particles of 
tricalcium silicate, tricalcium aluminate, tricalcium 
oxide silicate oxide, calcium sulfate dihydrate, 
tetracalcium aluminate, and small amounts of mineral 
oxides (bismuth oxide). Its composition derives from 
Portland cement and has been extensively studied 
since it was officially approved for dental use in 1998 
(Kakani et al 2015; Tawil et al 2015).

Perforations generally result from iatrogenic 
effects in which communication between the root 
canal and periradicular tissue occurs during coronary 
access or instrumentation. Perforations can also 
occur as a result of internal resorption where the entire 
thickness is affected by the root resorption process. 
The excellent sealing ability and biocompatibility 
of MTA allow it to be used as repair material with 
predictable and favorable results (Tawil et al 2015).

The most recent MTA formulations exhibit 
reduced setting time. They are also offered in 
containers, which allow more controlled distribution 
and have the same required properties (Tawil et al 
2015).

Initial studies with MTA reported success rates of 
56% over 41 months. In a more recent in vivo study 
using MTA as a sealing material, over 85% of cases 
achieved repair of the perforation. MTA provides 
effective sealing of long-term perforation and it is an 
extremely biocompatible material (Mente et al. 2010; 
Buttel et al 2013; Mente et al 2014). 

Although there is still no material with all ideal 
characteristics in perforations’ treatment, MTA is 
the most favorable material, with adequate sealing in 
long term, being the first option in these cases. The 
purpose of this article is to present a clinical case 
of retreatment with perforation, using MTA-based 
cement.

Case report

           A 42-year-old female patient came to the 
private practice complaining of spontaneous pain on 
tooth number 30 (FDI 46). According to the patient 
file, endodontic retreatment had been performed 
on it. During the clinical exam, the tooth presented 

positive vertical and horizontal percussion tests. 
Radiographically it showed a lesion in the furcation 
region, and endodontic treatment (Figure 1). 

           The restoration was removed using a round 
and conical safe tip bur (Endo Z, Angelus Industria de 
Produtos Odontológicos S/A, Paraná, Brazil). It was 
possible to verify the presence of whitish material 
in the mesial root (Figure 2A). The material was 
removed and the perforation was visualized in the 
distal portion of the mesial root, close to the canal 
entrance (Figure 2B).

           In the same session, the filling material 
was removed (Figure 3A) with Protaper Retreatment 
files in the distal canal (Denstply, Rio de Janeiro, 
Brazil) and Hedstroen manual files (Denstply, Rio de 
Janeiro, Brazil) in the mesial canal, due to suspected 
fracture of the file in the apical third. The fractured 
file was confirmed (Figure 3B) with an x-ray. 
Calcium hydroxide intracanal medication was placed 
(Biodinâmica, Ibiporã, Brazil) associated with serum 
(20-day interval) followed by an IRM (Denstply, Rio de 
Janeiro, Brazil) temporary restoration.

           In the following session, the patient returned 
with reduced symptomatology, and it was decided to 
replace the intracanal medication one more time. With 
an interval of 15 days, the patient returned without 
complaints of pain. After removing the medication 
with 2.5% sodium hypochlorite, the gutta-percha 
cone was tested and kept inside the canal as a form 
of protection to seal the perforation (Figure 4) with 
MTA-based repair cement (MTA HP Repair, Angelus 
Industria de Produtos Odontológicos S/A, Brazil).

           The MTA cement was manipulated, 
dispensing the first drop of liquid (distilled water), in the 
proportion of 3 drops of liquid to a portion of powder, 
reaching a homogeneous consistency (Figure 5). The 
cement was inserted with a small MTA applicator 
(Angelus Industria de Produtos Odontológicos S/A, 
Brazil) (Figure 6), and adapted with an insertion 
spatula. After verifying the adaptation of the repair 
cement (Figure 7A), the canals were filled with an 
MTA based endodontic sealer (MTA Fillapex, Angelus 
Industria de Produtos Odontológicos S/A, Brazil) and 
gutta-percha cones, using the lateral condensation 
technique (Figure 7B).

           The tooth was provisionally restored. An 
x-ray was taken (Figure 8A). A post, buildup, and 
crown restoration were planned for a later session. 
Twelve months after the completion of treatment, 
the patient returned for control with no spontaneous 
pain, and no radiographic changes (Figure 8B).
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Conclusion

Suitably endodontic retreatment using proper 
techniques and materials leads to satisfactory 
results preventing tooth loss. In the present case, 
MTA cement and sealer allowed repair of periapical 
tissues, with no clinical and radiographic changes.
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Figure 1: Initial x-ray.

Figure 2: A. After removing restorative material. 
B. X-ray to confirm the presence of root canal 
perforation

Figure 3: A. Removal of filling material B. X-ray to 
confirm the presence of a separated file.

Figure 4: Gutta-percha cones protecting the entrance 
of the root canals

Figure 5: MTA HP Repair manipulation A. Powder B. 
Liquid C. Mixed repair cement
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Figure 6: Insertion of cement in the root canal 
perforation

Figure 7: Clinical aspect after sealing the perforation 
(A) and filling the canals (B).

Figure 8: A. Final radiography B. Follow-up after 
Twelve months.

Clinical Case 10

The use of MTA-based endodontic cements in root perforation 
treatment

Nayara Rodrigues Nascimento Oliveira Tavares, Jéssica Monteiro Mendes, Alexia da Mata 
Galvão, Maria Antonieta Veloso Carvalho de Oliveira.

Introduction

Mineral trioxide aggregate (MTA) is considered 
a gold-standard material for various endodontic 
procedures. It is indicated for applications such as 
pulp capping, perforation sealing, repair of apical 
resorptions, apexicification and parendodontic 
surgeries (Altan et al 2015, Sousa et al 2015).

 The perforation in the furcal region, among 
all types, is the one with worst prognosis. The earlier 
you perform the perforation treatment, the greater the 
maintenance chances of the dental element. Various 
materials have been suggested for furcal perforations 
repair, such as amalgam, cavit, composite resin, glass 
ionomer, super EBA or calcium hydroxide. Today, 
MTA is the material with best response because it 
has essential characteristics for tissue repair: it’s 

atoxic, radiopaque, bacteriostatic/bactericidal and 
non-resorbable (Haghgoo et al 2013, Baroudi et al 
2016).

 Some authors show that despite all the 
positive aspects, the MTA formulations presented 
manipulation and insertion difficulties, a characteristic 
that has been modified, as in the current formulation 
of MTA Repair HP (Angelus Indústria de Produtos 
Odontológicos S/A, Paraná, Brazil), which presents 
more favorable consistency for insertion, especially 
in small perforations (Baroudi et al 2016).

 Machado et al. (2013) described the 
successful use of mineral trioxide aggregate in 
the treatment of large furcal perforations due to its 
sealing ability, biocompatibility, bactericidal effect, 
radiopacity and fixability in the presence of tissue or 
blood fluids.
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 The objective of this article is to describe 
the case report of perforation and extensive lesion 
in the furcal region with MTA Repair, HP, chosen 
due to these characteristics, increasing the chances 
of periradicular tissues repair, even in the case of 
extensive perforation.

Case report

Patient, 28 years, male, attended to the dental 
clinic for making a full crown on element 46. Through 
radiographic examinations, it was possible to verify 
the presence of extensive lesion in the furcal region 
(Figure 1A). In the first session, resin reconstruction 
was performed to facilitate insulation, perforation 
location (Figure 1B) and placement of intracanal 
medication based on calcium hydroxide (Biodinâmica, 
Ibiporã, Brazil) associated with physiological saline 
,and temporary restoration of the opening with IRM 
(Dentsply).

After 15 days, the endodontic retreatment 
was started with the use of rotary files (Pro Taper 
Retreatment, Dentsply) (Figure 2A) and eucalyptol for 
removal of the sealing material. With canals already 
prepared (Figure 2B), it was placed new medication 
in the canals and perforation, followed by temporary 
restoration.

After 30 days, the intracanal medication was 
removed and the perforation was sealed with MTA-
based reparative cement (MTA Repair HP, Angelus 
Indústria de Produtos Odontológicos S/A, Paraná, 
Brazil). The cement was manipulated, dispensing the 
first drop of the liquid (distilled water and plasticizer) 
in a ratio of 3 drops of liquid to 1 portion of powder 
(Figure 3A and 3B), reaching a homogeneous 
consistency, which could be manipulated (Figure 3C) 
. 

 The insertion was done with a small MTA 
Applicator (Angelus Indústria de Produtos 
Odontológicos S / A, Paraná, Brazil) (Figure 4) 
and adapted with a condenser. After checking the 
adaptation of reparative cement (Figure 5), the canals 
were sealed with MTA-based endodontic sealer 
(MTA-Fillapex) and gutta-percha cones using the 
lateral condensation technique (Figures 6 and 7A). 

Radiographically, it was observed satisfactory 
sealing and extravasation of the MTA-based 
reparative cement (Figure 7B), what wouldn’t be a 
problem since the cement is biocompatible and will be 
reabsorbed in the region. The tooth was provisionally 
restored and sent to rehabilitation with full crown.

Conclusion 

 Even in situations of initially unfavorable 
prognosis of chronic and extensive lesion, the 
correct endodontic treatment and perforations repair 
conduct with MTA-based reparative cement allows 
a satisfactory result, with repair of the periradicular 
tissues and maintenance of the dental element.
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Figure 1: Initial clinical and radiographic aspects 
(Figure 1A, 1B)

Figure 2: Removal of the sealing material with 
ProTaper Retreatment (Figure 2A, 2B)
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Figure 3: Manipulation of the reparative cement MTA 
REPAIR HP (Figure 3A). Powder (Figure 3B). Liquid 
(Figure 3C). Manipulated cement

 

Figure 4: Insertion in the perforation with MTA 
Applicator (Figure 4A, 4B)

 

Figure 5: Perforation filled by the cement

Figure 6: Seal with MTA-based cement

Figure 7: Final clinical and radiographic aspects 
(Figure 7A, 7B)
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Profª. Dra. Vanessa Pandolfi Pessotti
Especialista em Endodontia, pelo IPSEMG - Prof. 
Quintiliano Diniz De Deus; Mestre em Endodontia, pela 
UERJ.

“I´ve enjoyed the new MTA Repair HP as it is 
easy to handle and insert into the root canal, 
presents good radiopacity, has the great 
advantage of not causing dental darkening 
and the setting time (hardening) is very fast, 
facilitating the completion of the treatment. 
The packaging is also very beautiful and 
functional.”

Prof. Dr. Supercilio Barros Filho 
Mestre em Endodontia; Professor de Endodontia ABO-
Anápolis-GO / Palmas-TO; Microscopia Clínica e 
Cirúrgica; Cirurgia Parendodôntica & Implantes 

“I already loved surgery. Now with MTA 
Repair HP is cowardice! ...EXCELLENT, much 
easier to work and more work time without 
drying.”
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Merely illustrative images.

20 YEARS WITH SCIENTIFIC 
PROVEN RESULTS

• Ions Calcium Release:  Enhances formation of 
mineralized tissues; provides biological seal of 
perforations and total repair of damaged periradicular 
tissues
• Hydrophilic: Can be used in humid areas without losing 
properties
• High alkalinity: Antibacterial properties
• Low solubility: Does not allow leakage
• Calcium oxide: Tissue biocompatibility
• High radiopacity: Higher radiopacity than that of dentin, 
allowing excellent radiographic visualization
• Setting time of 15 minutes: Shorter setting time than 
similar cements.

BIOLOGICAL PROPERTIES OF MTA ANGELUS
A. ANTIMICROBIAL ACTIVITY
MTA has a high bactericidal effect on facultative anaerobic microorganisms. (TORABINEJAD et al., 1995)
A similar effect was also shown on Lactobacillus sp, Streptococcus mitis, Streptococcus mutans and Streptococcus 
salivarius. (HONG et al., 1993; DUARTE, M. A. H. et al. 2002).

B. MUTAGENICITY
After extensive testing, the conclusions are that MTA does not demonstrate carcinogenic potential. (VILARINHO, R. H. et 
al. 2005).

C. TOXICITY
The cellular response elicited by Angelus® MTA, evaluated through cytomorphologic investigation of osteoblasts, 
classifies the cement as biocompatible.
All research studies on cytotoxicity and tissue reaction in the presence of MTA, demonstrate its high biocompatibility. 
(TORABINEJAD et al., 1995; FORD et al., 1996; FREDERICO, P. G. et al. 2006; DEUS, G. et al. 2003).

PRESENTATIONS

820 Package with 1 g of Gray MTA Angelus, 3 ml of distilled water and 
1 scoop

821 Package with 2 g of Gray MTA Angelus, 3 ml of distilled water and 
1 scoop

822 Package with 1 g of White MTA Angelus, 3 ml of distilled water and 
1 scoop

824 Package with 2 applications of 0.14 g each White MTA Angelus, 3 
ml of distilled water and 1 scoop

1822 Package with 5g of White MTA, 3 ml of distilled water and 1 scoop

8214 Package with 2g of White MTA 

8247 Package with 3g of MTA

MTA Angelus®
Bioceramic Reparative Cement

7 
applications

14 
applications

35 
applications

Endodontic 
Reparative Cement

R R

R RRRR R
R R

R R R R
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INDICATIONS

Pulp capping

Pulpotomy

Internal resorption

Furcation
and root canal

perforation

Apexification/
Apexogenesis

Reverse
root filling

Technical Data

BIBLIOGRAPHY

TECHNICAL DATA

Initial pH 10.2

pH after 3 hours 12.5

Solubility 0.1%

Average particle size 12.5 μm

Radiopacity 7.2 mm/Al

Setting Time 15 minutes

Color Gray or White

Design Powder / Liquid

Shelf-life 3 years

Storage Dry environment

1. Torabinejad, M.; Hong, C.U.; McDonald, F.; Pitt-Ford, T.R., “Physical and chemical properties of a new root-end filling material.” J Endod.  1995; 
21(7): 349-353.
2. Torabinejad, M.; Hong, C.U.; Pitt Ford, T.R.; Kettering, J.D., Kettering, J.D., “Antibacterial effects of some root end filling materials”, J Endod. 1995; 
21(8): 403-406.
3. Duarte, M.A.H.; Weckwerth, P.H.; Weckwerth, A.C.V.B.; Kuga, M.C.; Simões, J.R.B., “Avaliação da contaminação do MTA Angelus e do cimento 
Portland.” J Bras Clin Odont Intetgr. 2002; 6(32): 155-157.
4. Vilarinho R.H.; Loyola, A.M.; Spanó, M.A.; Sousa, C.J.A., “Avaliação da genotoxicidade de compostos de agregado trióxido mineral em células 
somáticas de Drosophila melanogaster.” Braz Oral Res. 2005, 197. In: SBPQO 2005, Águas de Lindóia.
5. Torabinejad, M.; Pitt Ford, T.R., “Root end filling materials: a review.” Endod Dent Traumatol. 1996; 12(4): 161-178.
6. Frederico, P.G.; Lanza, C.R.M.; Aranha, A.M.F.; Hebling, J.; Costa, C.A.S., “Análise da citotoxicidade do agregado de trióxido mineral (MTA Branco) 
em cultura de odontoblastos. Influência dos tempos de presa e do armazenamento do material em meio líquido.” Revista de Odontologia da 
UNESP (Online), v. 35, p. 319-326, 2006. 
7. De Deus, G.; Gurgel Filho, E.D., Lins, R.X.; Ghetti, M.; Plotkowski, M.C.; Coutinho Filho, T., “Citotoxicidade do Pro-Root MTA, do MTA Angelus e do 
Cimento Portland sobre culturas de células endoteliais.”, In: SBPqO 2003.
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Pulp capping

Pulpotomy

Internal resorption

Furcation
and root canal

perforation

Apexification/
Apexogenesis

Reverse
root filling

Mechanism of action
Reaction to Rat Connective Tissue to Implanted Dentin Tubes Filled with Angelus® MTA Holland et al., 2001.
Angelus® MTA was packed inside dentin tubes. These tubes were implanted in subcutaneous tissue of rats 
and left from 7 to 30 days. Samples were removed, fixed, included and sectioned (without decalcification).

It was concluded that the results obtained were similar to those of previous studies with Pro Root® (Dentsply).

CLINICAL CASE MTA ANGELUS®

Figure 1. Notice Angelus® MTA (M) inside dentin tube (D).
Adjacent to the material surface, there is calcite

granulation (arrow). Polarized light. 80 X.

Figure 2. Calcite granules (arrow) inside dentinal tubules
and Angelus® MTA (M) inside dentin tube.

Polarized light. 80 X.

Figure 3. Notice a hard tissue bridge
(Von Kossa positive) adjacent to the tube

entrance (arrow) 100 X.

Figure 4. Basophilic sites (arrow) indicating calcification
and connective tissue with few cells of the chronic

inflammation type. HE. 100 X.

Initial X-ray Groove for root sectioning Root sectioning Root sectioned

8 months post op 24 months post opMirror view of
sectioned apex

Apex retrofilled with MTA

Clínico Case 01
Reverse root filling

Prof. Dr. Leandro Pereira

Bibliography Reference: 1. Holland, R.; Otoboni Filho, J.A.; Souza, V.;  Nery, M.J.; Bernabé, P.F.E.; Dezan Junior, E., “Mineral Trioxide Aggregate Repair of 
Lateral Root Perforations”, J Endod. 2001: 27(4): 281-284.
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Clinical Case 02
Direct Pulp Capping

Prof. Dr. Clóvis Bramante

Clinical Case 03
Pulpotomy

Prof. Dr. Clóvis Bramante

Clinical Case 04
Furcation and root canal perforation

Profa. Dra. Débora Serella

Clinical Case 06
Internal resorption

Prof. Dr. Leandro Pereira

Clinical Case 05
Apexification/Apexogenesis

Prof. Dr. Danilo Shimabuko

Initial X-ray 60 days post op Initial X-ray 12 months
post op

Initial X-ray:
Root Canal Perforation 

3 years
post op

Initial X-ray 18 months
post op

Initial case Immediately
post op

3 years post op

Learn more about MTA Angelus® and MTA Repair HP

The manufacturing process of Angelus MTA is a completely synthetic process. The raw 
material used for its manufacture comes from pure composites (P.A.), which are sintered in 
furnaces appropriate for the production of the clinker. 
The Clinker is ground to obtain particles of an appropriate size for the complete hydration 
and maximum obtainment of its chemical, physical, and biological properties.
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Clinical Case 07

The resolution of a persistent endodontic infection through the 
synergism between Operatory Microscopy, Ultrasound and use of 
MTA in Periapical Microsurgery

Prof. Dr. Leandro A. P. Pereira
Endodontics Professor of São Leopoldo Mandic Faculty
Dental Master and PhD in Pharmacology, Anesthesiology and Drug Therapy UNICAMP
Endodontics Specialist - Surgical Microscopy - Sedation Inhalation

Pulpal and periapical pathologies, in most 
cases, are caused by intracanal infection. Their 
initial treatment consists in conventional endodontic 
treatment. In cases of teeth without apical 
periodontitis, the success rate of the endodontic 
treatment is approximately 98%. In cases of teeth 
with apical periodontitis and primary infections, 
the success of the treatment is reduced to 86% 
(Torabinejad 2005). This failure may be of bacterial or 
non-bacterial origin (Nair 2006). Usually, endodontic 
failure is associated with technical limitations, which 
prevent adequate intracanal microbial control due to 
the complex internal microanatomy of the root canal 
system, (Wu et al., 2006). 

 The treatment recommended for cases 
of primary endodontic infections is endodontic re-
treatment with a success rate of approximately 
83%(Torabinejad 2009). Thus, even after the 
endodontic re-treatment, due to the factors of complex 
internal microanatomy, the failure may persist. In 
these clinical situations, apical microsurgery is 
an alternative for the clinical treatment of these 
infections. 

 Various technological advances have 
taken place in recent years in the area of apical 
microsurgery. A very important triad was established 
for achieving high success rates. This triad consists 
in the use of Operatory Microscopy in association 
with ultrasound and MTA. When periapical 
microsurgery is performed in the traditional manner, 
without the use of microscopy, ultrasound, and MTA 
– that is, in the MACROsurgical form – its success 
rate does not exceed 60% (Wesson 2003; Tsesis et 
al. 2006; Setzer et al. 2010; Rahbraran et al. 2011). 
However, when performed with the contemporary 
technique of MICROsurgery, its success rate is over 
90% (Rubistein, Kim 1999; Rubistein, Kim 2002; 
Tsesis et al. 2006; Kim et al. 2008; Christiansen et 
al. 2009; Setzer et al 2010). This evolution enables 
microsurgical endodontic treatment to be a more 
viable clinical procedure with greater predictability.

Description of Clinical Case

Female patient, 42 years of age, ASA I, BP 115 X 70 
mm/Hg, heart rate 68 bpm, oxygen saturation 96%, 
body temperature 36.50C, weight 68 kg, appeared at 
the clinic complaining of the presence of spontaneous 
pain and persistence of apical periodontitis on tooth 
36. She reported to have had the last endodontic re-
treatment 19 months previously. During the semio-
technical exam, a negative response to pain can be 

observed in the palpation and vertical and horizontal 
percussion tests. The thermal and electric pulpal 
tests revealed normal responses on the neighboring 
teeth and absence of response on tooth 36.

 Radiographically, on tooth 36, a metal-
ceramic prosthetic crown was seen within suitable 
functional standards; along with the presence of 
a cast metal intraradicular retainer, a satisfactory 
endodontic treatment with good modeling and good 
obturation; tooth 36 presented apical periodontitis 
(FIGURE 1, FIGURE 2, FIGURE 3). The pre-operative 
tomography showed breakage of the vestibular 
cortical bone (FIGURE 4)

FIGURE 1

FIGURE 2

FIGURE 3
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FIGURE 4

The clinical and imaging analysis led to the pulpar 
clinical diagnosis of prior endodontic treatment 
and the periapical diagnosis of acute periapical 
abscess. The proposed treatment was endodontic 
microsurgery aimed at endodontic retro re-treatment. 
In this therapeutic situation, the prosthetic crown and 
the intraradicular retainer would be kept, with no need 
for new prosthetic rehabilitation. After examining 
all the advantages, disadvantages, and risks, the 
endodontic microsurgical treatment was performed.

 One hour before the microsurgical procedure, 
for the purpose of preemptive analgesia, 4mg of 
dexamethasone was administered orally (Andrade 
e cols 2013). The control of trans-operative anxiety 
was accomplished through conscious inhalation 
sedation with nitrous oxide/oxygen mixture at a rate 
65/35% and minute volume of 6.5 l/min. 5.4 ml of 
lidocaine 2% with 1:100,000 epinephrine were used 
as anesthetic solutions, with 1.8 ml of the solution 
used in the traditional technique to block the inferior 
alveolar nerve, 1.8 ml to block the buccal nerve, and 
1.8 ml of the same solution in an infiltrative manner 
on the dividing line between gums and mucus 
membranes. 

 After anesthesia, the papilae-based incision 
was made, followed by a relaxing vertical incision. 
Using a micro-syndesmotome, the syndemotomy 
was performed smoothly to cause minimal damage 
to the soft tissue structures (FIGURE 5).

FIGURE 5

The breakage of the vestibular cortical bone was 
done using piezo-osteotomy with ultrasonic tips 
ST3 Bone Surgery Tip (Vista Dental) in full power. 
The osteotomy exposed the entire periapical lesion 
(FIGURE 6). Then, apical curettage was performed 
(FIGURE 7).

FIGURE 6

FIGURE 7

The apicoectomy was also performed using a 
piezo-electrical ultrasonic system with W7 ultrasonic 
insert (CVDentus) at a power of 80% and plentiful 
irrigation with sterile saline solution (FIGURE 8). 
The apex was cut at an angle perpendicular to the 
long axis of the root to allow for removal of possible 
ramifications of canals located to both the vestibular 
and lingual directions. After the apicoectomy of the 
medial root, it was possible to observe an apical 
region of the mesial canal, which had not been 
cleaned and modeled, remaining infected (FIGURE 9). 
With a retro-mirror, an isthmus was seen connecting 
the vestibular mesial canal to the lingual mesial 
(FIGURE 10). This isthmus had not been modeled 
and disinfected by the conventional endodontic 
preparation due to the limitations inherent to the 
kinematics and design of the endodontic instruments 
and the irritant auxiliary chemicals.  These areas 
of poor cleaning and modeling of the canals were 
identified as the possible explanations for the 
maintenance of the apical periodontitis. 

 With the use of JetTip JT-1 ultrasound 
inserts (B&L Biotech), the retro-preparation was 
executed, adjusting the ultrasound power to 30% 
and irrigation with sterile saline solution. The quality 
of the retro-preparation was evaluated using the 
surgical micro-mirror. (FIGURE 11). The isthmus of 
the medial root was cleaned using these ultrasound 
tips in movements in the vestibular-lingual direction. 
The retro-prepared canal was irrigated with a 2% 
Chlorhexadine followed by sterile saline with irrigation 
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microcannulas (Endo Tips 0.14 Aspirator - Angelus). 
The use of aspiration microcannulas (Endo Tips 0.14 
Aspirator - Angelus) on a vacuum pump promoted 
drying of the canal, leaving it fit to receive the retro-
obturation material.

FIGURE 8

FIGURE 9

FIGURE 10

FIGURE 11

The canal was retro-obturated using White MTA 
(Angelus). The placement of the MTA in the retro-
cavity was done with the MAPSystem (Roydent) and 
retro-condensed until total filling of the canal (FIGURE 
12). After this step, with the purpose of preventing the 
growth of the connective tissue inside the apical bone 
cavity, its was filled with surgical Calcium Sulfate 
(NewOsteo - GMReis).

 The post-operative controls were done 
72 hours after (FIGURE 13, 14, 15), 6 months after 
(FIGURE 16), and 12 months after (FIGURE 17). On 
the X-ray after 12 months, it is possible to view the 
advanced bone repair of the apical region.

FIGURE 12

FIGURE 13

FIGURE 14
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FIGURE 15

FIGURE 16

FIGURE 17

Discussion

The use of operatory microscopy in association 
with the ultrasound inserts as well as the Mineral 
Trioxide Aggregate (MTA)-based bioactive retro-
obturation materials, associated with the technical 
and scientific evolution raised the success rates of 
endodontic microsurgery from 60% to levels above 
90%. 

The visibility provided by the microscope allows 
for evaluation of micro-structures and details not 
visible to the naked eye. Its use allows the micro-
surgeon to refine his or her motor precision Bowers 
2010. Trauma on the delicate periodontal and 
periapical tissues is minimized, leading to better 
aesthetic results. 

 he osteotomy needed for access to the apical 
third had traditionally been done with chisels or drills 
and high rotation. In the 80s, piezo-osteotomy was 
introduced (Labanca 2008). In this surgical method, 

the osteotomy is done with ultrasound, without 
the use of drills. This has technical and biological 
advantages when compared to the use of drills at 
high or low rotation. Ultrasound is safe due to its 
selectivity for tissue cutting with its action only 
on mineralized tissues. Ultrasound preserves soft 
tissues such as nerves, blood vessels, and mucus 
membranes. The amplitude of its micromovements 
varies between 60 and 210 micrometers, allowing for 
precise cuts on hard tissues such as bone and tooth. 
With the use of ultrasound, there is the formation of 
acoustic microcurrents in the operating field, which 
in turn promote a clean surgical field by improving 
hemostasis (Labanca 2008, Preti 2007, Horton 
1981, Sortino 2008). The ultrasonic energy acts on 
cellular viability in the region operated on, making 
the first post-operative phases of the bone repair 
process better. The induction of a faster increase of 
morphogenetic bone proteins; the modulation of the 
inflammatory reaction, and the stimulations of the 
formation of osteoblasts are physiological benefits 
which contribute to this better and faster healing 
(Preti 2007).

The apicoectomy must be performed at 3 mm 
from the root apex, thus providing the maintenance of 
the length of the dental root as well as the elimination 
of the majority of the apical ramifications and lateral 
canals Kim S 1997.  The rotational movement of drills 
or vibrational movement of ultrasound during the 
apicoectomy causes disarray of the remaining gutta 
percha. This leads to misalignment of this gutta 
percha with the walls of the canal. This is one of the 
reasons which leads to the necessity of the confection 
of the retro-preparation and later retro-obturation. 
In addition, during the retro-preparation, removal 
of the infected dentin, the obturation material, and 
the cleaning of the isthmus is done, optimizing the 
intracanal bacterial control, and the canal is modeled, 
leaving it fit to receive the sealing material. 

A retro-cavity must have at least 3 mm in depth 
inside the root canal on its long axis Kim S 1997. If 
this cannot be done, the cleaning and disinfection 
achieved, as well as the prognosis of the treatment, 
will be uncertain. In the microsurgical technique, 
the retro-preparation is always done with ultrasonic 
inserts, because it is the only way to achieve 
preparations with 3mm or more into the root canal. 
This is possible thanks to the long neck of the 
ultrasonic inserts added to a sequence of 3 to 4 bends 
in its length. These bends allow full accessibility for 
the active tip to the root canal. 

The ultrasonic inserts also allow for non-circular 
movements for better mechanical cleaning of flat 
areas of the root canals known as isthmuses. It is 
possible to observe the elliptical preparation with 
greater vestibular-lingual extension for the original 
anatomy of the microanatomy of the mesial root. 
Filling of the elliptical-shaped retro-cavity with MTA 
is also evident on the post-operative tomography.

The choice of the retro-obturation material is 
fundamental for achieving high levels of success 
Kim S 2010. The ideal material should promote the 
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filling of the region, protect the surgical wound, be 
radiopaque, and also be biocompatible, impermeable, 
antimicrobial, osteoconductive, and have excellent 
behavior in a moist environment. Various materials 
such as Cavit®, Zinc Oxide and Eugenol, Calcium 
Hydroxide, Amalgam, Gutta Percha, Tricalcium 
Phosphate, and  Hydroxiapatite were  used in the 
attempt to seal retro-preparations (Pitt Ford et al 
1999). However, none of these materials was capable 
of re-establishing the original architecture of the 
areas affected (Arens & Torabinejad 1996). 

The introduction of bioactive sealant materials, 
such as MTA, the precursor of the group of 
bioceramics, brought a great advance in sealing 
and biocompatibility. MTA presents the best 
desirable characteristics of a repair material: tissue 
biocompatibility, stimulation of neo-formation of 
cement, suitable for environments with moisture, 
produces biomineralization, and promotes superior 
sealing when compared to other materialsTorabinejad 
et al 1995, Holland et al 1999, Main et al 2004). Due to 
the aforementioned qualities, MTA is now the material 
which best meets the requirements for material 
suitable for retro-obturations, and is the material 
with the greatest scientific proof of effectiveness and 
clinical safety. For this reason, it was the material of 
choice for the apical sealing.

In the apical repair process, bone repair is 
expected to occur through a neo-formation of bone 
tissue in the region of the apical periodontitis and 
the repair is also expected to be without scars or 
periodontal recessions.  

Conclusion

The synergism between operatory microscopy, 
ultrasound, and MTA allows for extremely precise and 
predictable treatments to be performed. Endodontic 
microsurgery, when performed within the modern 
concepts, is a therapeutic alternative to be considered 
for the aesthetic and functional maintenance of teeth 
with secondary or persistent apical periodontitis.  
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Clinical Case 08
Use of MTA in Endodontic Retro-Filling
Dr. Fernanda Maria Klimpel

Mineral trioxide aggregate (MTA) is an endodontic sealer that emerged in 1998 
in the global market. Through proven scientific results it has became the true 
miracle of endodontics. Being an excellent sealing material, MTA provides 
setting expansion and integrity of the sealing due the low solubility and high 
biological regeneration. The release of calcium ion and its antibacterial property 
are great. This case illustrates the use of MTA for sealing the root perforation 
and how the retrofilling material works after apicoectomy (additional surgery).... 
for more scan the QR code.

Prof. Dr. Leandro A. P. Pereira
Endodontics Professor of São Leopoldo Mandic Faculty
Dental Master and PhD in Pharmacology, Anesthesiology and Drug Therapy UNICAMP
Endodontics Specialist - Surgical Microscopy - Sedation Inhalation

“MTA Angelus expanded the possibilities for complex endodontic treatment cases in my 
clinical day to day . Now, the HP version brought an easier handling, and does not change 
the teeth color.”

MTA ANGELUS® - TESTIMONIAL

CL
IN

IC
AL

 C
AS

ES
 -

 M
TA

 A
N

G
EL

U
S



39

MTA-Fillapex
Bioceramic Root Canal Sealer

• Biocompatible: fast tissue recovery without causing 
infammatory reaction;
• High radiopacity: great radiographic visualization;
• Excellent flow: allows filling of accessory canals;
• Release of Ca2+ formation: helps in the quickly recovery 
of bone and cementum formation;
• Adequate working time: allows its use by endodontists 
and general practitioner
• Resin-based: easy to remove with gutta-percha 
solvents.

PRESENTATIONS

Merely illustrative images.

Approximately

15
applications

Approximately

200
applications

The only one
on market with

MTA

Approximately

80
applications

826 Tubes (30g) packing with 1 tube of base paste (18g), 1 tube of 
catalyst paste (12g) and 1 mixing block.

827 Syringe (4g) packing with 1 syringe (4g), 15 self-mixing tips 
and 1 mixing block.

8288
Tubes (12g) packing with 1 tube of base paste (7,2g), 1 tube 
of catalyst paste (4,8g) and 1 mixing block; 158 - Pack with 10 
automixing tips.

8270 Syringe (4g) packing with 1 syringe (4g), 15 intracanal self-mi-
xing tips and 1 mixing block.
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Flow rate: 21.11mm - allows the 
filling of accessory channels

(SPIRONELLI RAMOS, C.A, DDS, MS, PhD)

PHYSICAL, CHEMICAL AND BIOLOGICAL PROPERTIES

Sealing of root canals

MTA-Fillapex shows an optimized flow. It provides excellent filling and sealing 
of the main and lateral canals, as shown below.

Flow

Film Thickness

SANTIAGO, G.C. Comparative “in vitro” study of apical sealing techniques using lateral condensation and 
Tagger’s hybrid cements with Pulp Canal Sealer™ and MTA-Fillapex - CIODONTO  MG, 2011

MTA-FILLAPEX ISO 6876:2012

21.11 (average diameter) ≥17 mm (average diameter)

MTA-FILLAPEX SUGGESTED ISO 6876:2012
15.00µm* ≤50 µm

* Proves its high filling capacity, even in secondary and accessory canals.
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Solubility

According to the ISO recommendations after the solubility test, the weight difference between the initial and final Petri 
plate weights (where the samples were stored), represents how much the material solubilized. This value should not 
exceed 3%.

Working Time - 23 minutes

The obtained time is perfectly adequate to follow all steps of the endodontic filling technique, especially in cases of teeth with 
multiple root canals.

Setting Time

ISO does not show a specific time for materials that exceed 30 minutes in their setting times, so the only requirement is that 
this should be evaluated and reported by the manufacturer.

MTA-Fillapex showed average setting time until 150 minutes (2 hours and 30 minutes).

Radiopacity

The sealer, when tested, shall have a radiopacity equivalent to not less than 3 mm (ISO 6876:2012). MTA-Fillapex® presented 
radiopacity of 4-5 mm compared to Al scale.

Conclusion:
The material showed a variation of 0.1%, after submission to the phenomenon of solubility, a value lower than the maximal 
variation accepted by ISO which is 3%.*
*Center for the Development and Control of Biomaterials UFPel (Brazil)

MTA-FILLAPEX presented solubility of 0,07 (± 0,03) %. As expected, the solubility was determined in accordance with EN ISO 6876:2012, 
did not exceed 3% by mass and show no disintegration, when observed visually.

X- ray after using MTA-Fillapex.
Image kindly provided by Prof. Dr. Leandro A. P. Pereira, Professor of Endodontics, Dental School São Leopoldo Mandic, Master and Doctor in Pharmacology, Anesthesiology and Drug Therapy 
Universidade Estadual de Campinas (UNICAMP), Specialist in Endodontics, Operative Microscopy and Inhalation Sedation.

MTA-FILLAPEX ISO 6876:2012
0.07% ≤3%
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Clinical Case 01

A contemporary endodontic approach using bioceramic cement

Prof. Dr. Leandro A. P. Pereira
Endodontics Professor of São Leopoldo Mandic Faculty
Dental Master and PhD in Pharmacology, Anesthesiology and Drug Therapy UNICAMP
Endodontics Specialist - Surgical Microscopy - Sedation Inhalation

Endodontics is the specialty of dentistry 
which prevents or treats pathologies of pulpal and 
periaplical origins. The ultimate goal is to cure the 
endodontic disease and allow the affected tooth to 
reestablish its aesthetic/functional functions through 
a complementary restorative treatment. 

Obturation of the root canal system is an 
important step in endodontic treatment and its 
function is to fill and seal the canals to prevent their 
recontamination. With the evolution in intracanal 
microbiological knowledge and the impact of new 
canal modeling instruments with continuous or 
alternating rotation, we know that it is not possible 
to completely eliminate the microorganisms inside 
the endodontic microanatomy. However, we also 
know that this is not necessary for success, and that 
the significant reduction in the levels of intracanal 
infection, in most cases, is sufficient to achieve 
success (SIQUEIRA). Thus, at the time of obturation, 
it is necessary to create an intercanal environment 
which is unfavorable to the population growth of 
the remaining bacteria. Therefore, another function 
of obturation is to prevent or hinder the growth of 
residual bacteria not eliminated during the cleaning 
and disinfection process. 

To achieve the desired objectives, obturation 
cements must have essential properties in order to 
be used clinically. These are: capacity to fill, seal, and 
present dimensional stability; not being soluble in the 
organic tissue fluids; having a film thickness or no 
more than 50 micrometers; being radiopaque; having 
good drainage; not producing chromatic alterations; 
having suitable working time; to set and be easy 
to manipulate and easy to remove if necessary; to 
promote cementogenesis; to be biocompatible and 
non-irritating to the tissues of the periapex (Kenneth 
M. Hargreaves 2001). 

However, with the development of new materials 
and rehabilitative concepts in the era of adhesive 
dentistry, the search for two other characteristics has 
become increasingly important in the development 
of new endodontic cements. One of them is the 
absence of eugenol, which interferes in the strength 
of the bond of the resin systems (VANO et al 2006). 
The other characteristic is bioactivity. Bioactivity is 
the capacity of a material to be integrated with the 
tissues and structures of the organism with which it 
is in contact. 

Bioactivity of the MTA is known as 
biomineralization and was first described by Reyes 
and Carmona in 2009. In one in vitro study, the 
authors used scanning electron microscopy images 
to observe the integration of the MTA with the dentin 

through deposition of numerous apatite groups on 
the dental collagen fibrils throughout the dentinal 
tubule surface in contact with the MTA. Another 
very interesting factor is that the authors observed 
that the more contact time the material had with the 
dentin, the more extensive the mineralizations were. 
These mineralizations took place, integrating the 
material with the dentin, and may be responsible for 
the superior adaptation of this material to the dentin 
(Torabinejad 1995  Reyes-Carmona 2009).

However, the low drainage capacity of MTA does 
not allow for its use as an obturating cement. Thus, 
to get the benefit of this material’s biocompatibility, 
a new class of obturating endodontic cement was 
created, known as silicate-based cements. This 
designation is derived from the components which 
make up the MTA and which are present in these 
cements. They are: Tricalcium silicate, Dicalcium 
silicate, Calcium Oxide and Tricalcium aluminate.

The clinical case below shows the use of the 
Fillapex MTA cement (Angelus) associated with gutta 
percha cones for endodontic obturation of a case of 
endodontic treatment performed in a single session.

A 56-year-old female Caucasian patient came to 
the office complaining of spontaneous, pulsing pain 
which did not cease with the use of analgesics and 
anti-inflammatories in the left mandible region. She 
had a negative response to the test of apical palpation 
and vertical and lateral percussion on all the teeth of 
this quadrant. Thermal tests showed an exacerbated, 
long-duration positive response both the long-term 
to both cold and heat on tooth 37. On the other teeth 
of the quadrant, a slight, short-duration positive 
response shown to cold, with a negative response to 
heat. 

According to the classification of the American 
Endodontics Association, tooth 36 had a pulpal and 
periapical diagnosis of irreversible inflammatory 
pulpitis with normal periapex. The treatment indicated 
was endodontic treatment. 

The treatment was conducted in its entirety 
with the use of an Operative Microscope, varying 
the magnification between 2.5 and 12.5X. Access 
the the pulp chamber was done with a 1013 
spherical diamond bit followed by a 3082 conical-
truck diamond bit and the finishing was done 
with a conical-truck diamond ultrasonic tip (E7D 
Helse). After location of the canals, a type-K #10 
file was slowly introduced until reaching 2/3 of the 
initial X-ray length of the tooth. This was followed 
by a reciprocating instrument #25.06 (Reciproc 
-VDW) with apical progression in sequences of 3 
movements around 1 mm in amplitude in the apical 
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direction. With each sequence of 3 movements with 
the reciprocating instrument, irrigation was done with 
5 ml of sodium hypochlorite at 2.5% and a type-K #10 
file was take to 2/3 of the X-ray length of the tooth. 
This procedure was repeated until the Reciproc 25 
instruments would reach this pre-established length.

The next step was to conduct electronic 
odontometry with a foramen locator and to establish 
the real work length. On the work length, the diameter 
of the region was verified through introduction of 
different calibers of manual type-K files until one 
of them is observed to adapt to the lateral walls of 
the canals. In the mesial canals, the instrument 
which adapted to this region was the #30, and in the 
distal canal, #40. In this way, and in the same initial 
operative sequence or preparation, modeling, and 
irrigation, the mesial canals were prepared for the 
Reciproc 40 (VDW) instrument, and the distal was 
prepared for the Reciproc 50 (VDW) instrument. 

After the modeling of the canals, the system of 
canals was dried and filled with EDTA-T 17% and an 
Irrisonic ultrasound tip (Helse) was used to passively 
activate the substance for 3 cycles of 15 seconds 
with renewal of the substance for each cycle. After 
the ultrasound passive activation, the canals were 
again irrigated with 5ml of Sodium Hypochlorite 
at 2.5%. The main gutta percha cones were tested 
and adjusted. After this, the system of canals was 
dried with aspiration micro-cannulas connected to a 
vacuum suctor. 

The Fillapex MTA cement (Angelus) was prepared 
and introduced into the canals using the main gutta 
percha cones. The excess from the cones was cut 
using a heat transfer system (Touch’n Heat Sybron 
Endo) and cold-compressed vertically. The pulp 
chamber was sealed with photopolymerizable 
composite resin and the patient was sent to her dentist 
for definitive restoration of the dental element to be 
performed. After 17 months, the patient came in for a 
control consultation, and on the X-ray, it was possible 
to observe endodontic success characterized by 
the absence of signs and symptoms, the tooth 
functioning physiologically, normality of the periapex, 
and reabsorption of the surplus Fillapex MTA.
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FIGURE 1. Initial X-ray

FIGURE 2. Initial clinical condition

FIGURE 3. Clinical aspect after removal of the 

provisional restoration

FIGURE 4. Access to the pulp chamber and location 

of the canals
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FIGURE 5. Modeles and disinfected canals 

FIGURE 6. Canals obturated with Gutta Percha and 
Fillapex MTA

FIGURE 7. Final X-ray

FIGURE 8. Control X-ray after 17 months

 

Clinical Case 02

Internal resorption treatment using MTA-based endodontic sealer

Fábio Duarte da Costa Aznar¹; Margarida Diniz²
¹Specialist in Endodontics HRAC(Centrinho)/USP/Bauru; Master’s in Endodontics SLMandic/Campinas; Coordinator of the 
Program of Specialization in Endodontics FACESC/Chepecó-SC, FAIPE/Goiânia-GO & GOE-Macapá
²Specialist in Endodontics  NEPO - Guaratinguetá/SP

Clinical Case Report

Male patient, 32 years old, presented with clinical 
classification of pulp necrosis of dental elements 11 
and 12 (Figure I), associated with the presence of 
internal resorption, being subjected to endodontic 
treatment on both elements. He reported a history 
of dental trauma in childhood, and had previously 
undergone an urgent intervention in element 21 by 
another professional, due to edema and pain in the 
apical region. Due to the presence of fistula in this 
region, it was traced and found to originate from 
dental element 21 (Figures II and III).

After the initial approach of the patient, he was 
anesthetized and absolute isolation was prepared. 
Afterward, the coronary access was made, during 
which the pulp necrosis of both teeth was clinically 
identified. A crown-down disinfectant penetration 
was done, using NaOCl at 5% as an irrigating agent, 
with odonometry performed by the X-ray method 
(Figure IIII) due to the infeasibility of using a foraminal 
locator in these anatomical conditions, which could 
influence its precision. The preparation was done 
by the step-back preparation technique, using K 
Files (Maillefer/Switzerland) and NaOCI 2.5% as 
an irrigating agent, seeking to dilate the whole root 

canal formation. With each change of instrument, 
ultrasonic irrigation was done with smooth inserts 
(Irrisonic/Helse/Brazil) using the PUI and CUI 
concept (Figure V). As a complement to the intra-
canal decontamination process, two fifteen-day 
exchanges of calcium hydroxide were done (Ultracal/
Ultradent/USA), also aiming at analysis of the quality 
of cleaning obtained in the area of resorption by the 
radiopacity of this medication (Figure VI).

The obturation was done using the Tagger 
Hybrid thermomechanical technique (Figures VII and 
VIII), through the use of GutaCondensor (Maillefer/
Switzerland), cones of TP gutta percha (Dentsply/
Brazil), and Fillapex MTA-based sealer Angelus/
Brasil) (Figure IX). After the thermocompaction, the 
cut of the obturation, vertical condensation with 
the use of CLC, cleaning of the pulp chamber, and 
immediate provisional restoration were done (Figure 
X). The sealing of the ramifications and resorptive 
areas was observed radiographically, as well as the 
presence of silent postoperative.

The proservation was done after three months. 
It demonstrated resorption of the Fillapex sealer and 
new bone formation in the apical region of both teeth 
(Figure XI).
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Figure 1 - Initial radiographic aspect of teeth 11 and 
21.

Figures 2 and 3 - Tracing of fistula of dental element 
21.

Figure 4 - Odontometric radiography.

Figure 5 - Complementation of the cleaning process 
using ultrasonic irrigation.

Figure 6 - Radiographic aspect of the intracanal 
filling with Calcium Hydroxide.

Figures 7 and 8 - Wearing down of the cone and 
technique of thermomechanical obturation.
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Figure 9 - Fillapex M.T.A.- based endodontic sealer.

Figure 10 - Final radiography.

Figure 11 - Proservation after 3 months.

Clinical Case 03

Treatment of teeth with perforation using reparative cement and 
sealer based on MTA

Maria Antonieta Veloso Carvalho de Oliveira1, Nayara Rodrigues Nascimento Oliveira2, 
Luciana Arantes Porto Carvalho3, Gisele Rodrigues da Silva4

1Professor in the School of Dentistry Endodontics area at Federal University of Uberlândia (FOUFU) - MG. Coordinator of the 
Extension Project to provide care to patients in need of endodontic and restorative treatment in molar teeth at FOUFU.
2Endodontics Specialist, external volunteer of the Extension Project to provide care to patients in need of endodontic and 
restorative treatment in molar teeth at FOUFU.
3Professor in the School of Dentistry Endodontics area at Federal University of Uberlândia (FOUFU) - MG. 
4Professor in the School of Dentistry Dental Materials and Cosmetic Dentistry area at Federal University of Uberlândia (FOUFU) - 
MG. 

Introduction

Root perforation is a technical accident in which 
an artificial opening is made, communicating the pulp 
chamber, root canals and periapical tissues. A good 
prognosis depends on the perforation to be sealed 
with a biocompatible material which in addition to 
its physical properties, allows the repair of nearby 
tissues (Juaréz Broon et al., 2006). 

Historically, several materials were used for 
retrograde filling and repair of perforations, such as 
amalgam, zinc oxide base cements and eugenol, 
composite resin and glass ionomer cements. 
Unfortunately, none of these materials was able to 
satisfy the total needs of an ideal material (Johnson, 
1999).

Mineral Trioxide Aggregate (MTA) was first 

described in dental science literature in 1993 and 
was approved for Endodontic use in 1998 (Lee, 1993; 
Schmitt, Bogen, 2001). And since then, it has been used 
in several situations, such as sealing perforations, 
mainly for its ability to form mineral tissue, ability to 
seal and biocompatibility (Torabinejad, Chivian, 1999; 
Torabinejad, Parirokh, 2010; Guerreiro-Tanomaru et 
al., 2016).

MTA is the material that provides high potential 
for induction of dentinogenesis, cementogenesis, is 
antimicrobial as well as promotes proper marginal 
sealing, preventing infiltrations, in addition to being 
biocompatible and having a matrix more similar to 
the color of teeth, avoiding darkening (Mota et al., 
2010; Guerreiro-Tanomaru et al., 2016). This article 
reports two clinical cases of perforated teeth which 
were filled with reparative cement and sealer based 
on MTA during endodontic treatment.
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Clinical Case Report

Female patient, 12 years old, came to the 
Extension Project– Clinical Care for patients in need 
of endodontic and restorative treatment in molar 
teeth, in the School of Dentistry at Federal University 
of Uberlândia (FOUFU), with a prior story (25 days 
before) of localized, pulsatile, long-lasting pain on 
tooth 46, which had received care on an emergency 
appointment at a private clinic.

In her first appointment at the project, the patient 
presented clinical status of a coronary opening on 
tooth 46, an exacerbated response to the cold thermal 
test (Endo-Ice, Maquira, Paraná, Brazil) and absence 
of pain in the vertical and horizontal percussion tests. 
Radiographically, the tooth showed a large pulp 
chamber, normal root canals and thickening of the 
periapical ligament, mainly in the furcation region 
(Figure 1A and 1B). After anesthesia and absolute 
isolation, the crown opening was improved using 
a multiblade bur with inactive tip (Endo Z, Angelus 
Indústria de Produtos Odontológicos S/A, Londrina, 
Brazil) and removal of carious tissue with dentin 
spoon due to presence of a perforation at the level 
of the cervical third in the vestibular system of the 
distal canal (Figure 2). The preparation of the cervical 
and middle thirds was performed using Hedströen 
#15, #20 and #25 manual files (Dentsply-Maillefer, 
Ballaigues, Switzerland) and abundant irrigation 
activated manually with sodium hypochlorite 1%. 
Intracanal medication based on calcium hydroxide 
PA (Biodynamic, Ibiraporã, Brazil) associated with a 
saline solution was placed in the perforation and root 
canals and then sealed with a temporary cement.

Figure 01. Clinical (A) and Initial Radiographic (B) 
Aspect

Figure 02. Perforation on the distal canal, note 
granulating tissue

After 15 days, the three canals were instrumented 
with Protaper Universal rotating system (Dentsply) 
to the F3 file, irrigated with sodium hypochlorite 1% 
and again medicated with calcium hydroxide. A week 
later, the perforation was filled with repairing cement 
based on MTA (Angelus) using an MTA applicator 
of diameter 1.2 mm (Angelus Indústria de Produtos 
Odontológicos S/A) (Figures 3A, 3B, 3C, 3D, 3E e 
4A, 4B). The canals were filled using the lateral and 
vertical condensation technique with endodontic 
cement based on MTA (MTA Fillapex, Angelus 
Indústria de Produtos Odontológicos S/A) and gutta 
percha cones (Dentsply) (Figure 5A, 5B).

Figure 3A, 3B, 3C, 3D, 3E. Material used for filling the 
canals and manipulation of reparative cement based 
on MTA
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Figure 4A, 4B. Applying the restorative sealer based 
on MTA

Figure 5A, 5B. Filling with sealer based on MTA

In the last session, relief of the distal canal was 
performed with largo burs #2 and #3 (Dentsply) 
and sealing with fiberglass posts #1 (Reforpost, 
Angelus Indústria de Produtos Odontológicos S/A) 
with cement based on dual resin (Allcem, FGM 
Produtos Odontológicos, Santa Catarina, Brazil) and 
reconstruction of the crown with composite resin 
(Filtek Z250 XT, 3M ESPE, São Paulo, Brasil) (Figure 
6).

Follow-up was performed after 6 months, 
showing absence of clinical and radiographic 
pathological signs (Figure 7A, 7B). 

Figure 06. Sealing with fiberglass post

Figure 7A, 7B. Clinical (A) and Radiographic (B) 
aspect after 6 months
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Conclusion

After the clinical and radiographic follow-up of 
the cases 6 months after completing the treatment, 
it was observed that MTA was effective, successful 
in sealing the perforation. Thus, allowing the 
maintenance of the dental element, returning function 
and periodontal health to the patient.
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Introduction

Root perforation is a technical accident in which 
an artificial opening is made, communicating the 
pulp chamber, root canals and periapical tissues. A 
good prognosis depends on the perforation being 
sealed with a biocompatible material that has the 
appropriate physical properties and allows the repair 
of the nearby tissues (Juaréz Broon et al., 2006). 

Historically, several materials have been used 
for retrograde fillings and perforation repair, such 
as amalgam, zinc oxide and eugenol-based sealers, 
composite resin and glass ionomer cements. 
Unfortunately, none of these materials could meet all 
requirements of an ideal material (Johnson, 1999).

Mineral Trioxide Aggregate (MTA) was first 
described in scientific literature in 1993 and approved 
for endodontic use in 1998 (Lee, 1993; Schmitt, 
Bogen, 2001). Since then, it has been used in several 
situations, such as sealing of perforations, mainly 
due to its ability to form mineralized tissue, sealing 
and biocompatibility (Torabinejad, Chivian, 1999; 
Torabinejad, Parirokh, 2010; Guerreiro-Tanomaru et 
al., 2016).

MTA is a material that presents high potential for 
induction of dentinogenesis and cementogenesis, 
it is antimicrobial and also promotes appropriate 
marginal sealing, preventing infiltrations, and it is 
biocompatible and has a matrix more similar to the 
teeth color, avoiding discoloration (Mota et al. (1998). 
This article reports two clinical cases of perforated 

teeth that were filled with reparative sealer based on 
MTA during endodontic treatment.

Case report

A 21-year-old male patient sought the Extension 
Project - Clinical Care needing endodontic and 
restorative treatment on his molar teeth in the College 
of Dentistry of the Federal University of Uberlândia 
(FOUFU), with a previous history (17 days before) of 
localized, pulsatile, brief pain in tooth 36, which had 
been treated by an emergency appointment in a 
private clinic.

During the first appointment in the project, the 
patient was clinically without pain, the tooth had a 
coronary opening, a perforation in the floor near the 
lingual wall between the mesial and distal canals 
and a great dentin wear at the entrance of the distal 
canal (Figure 8). Radiographically, it presented mesial 
atresic canals with thickening of the periodontal 
ligament of approximately 2.0 mm (Figure 1A, 1B).

Figure 1A, 1B. Clinical (A) and radiographic (B) 
aspects of the perforation
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After anesthesia and absolute isolation, 
the coronary opening was improved with a 
multilaminated drill with inactive tip (Endo Z, Angelus 
Indústria de Produtos Odontológicos S/A). Then, the 
coronary chamber was neutralized with 1% sodium 
hypochlorite and intracanal calcium hydroxide 
(Biodinâmica) medication was added to physiological 
saline in the perforation and in the canals. The 
tooth was provisionally restored with glass ionomer 
(Maxxion R, Coltene, Rio de Janeiro, Brazil). 

Due to absence in subsequent appointments, 
the patient was treated only after 40 days. In this 
appointment, the perforation was sealed with MTA 
(Angelus Indústria de Produtos Odontológicos 
S/A) reparative sealer using a 1.2 mm diameter 
MTA applicator (Angelus Indústria de Produtos 
Odontológicos S/A (Figures 2 and 3A, 3B). The 
canals were instrumented with Mtwo rotational 
system (VDW, München, Germany) up to file 25.06 
and irrigated with 1% sodium hypochlorite. The filling 
was performed following the technique of lateral and 
vertical condensation using MTA-based sealer (MTA 
Filllapex, Angelus Indústria de Odontológicos S/A) 
and gutta-percha cones (VDW). The tooth was then 
definitively restored with composite resin (Filtek Z250 
XT).

Preservation was performed 6 months after the 
end of treatment with repair of periapical tissues, and 
with no signs and symptoms of pathology (Figure 4A, 
4B).

Figure 2. Filling of the perforation with MTA

Figure 3A. 3B. Clinical (A) and radiographic (B) 
aspects after sealing the perforation

Figure 4A, 4B. Clinical (A) and radiographic (B) 
aspects after 6 months

Conclusion

 After the clinical and radiographic follow-up 
of the cases 6 months after the end of the treatment, 
MTA was effective and successful for sealing the 
perforation. Thus, it allowed the maintenance of the 
dental element, developing function and periodontal 
health to the patient.
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Introduction

The endodontic sealing phase ensures the 
longevity of the treatment, as it allows proper 
sealing of the canal systems, avoiding re-infection 
by microorganisms and allowing the repair of 
periradicular tissues. The sealing techniques used 
with gutta percha and endodontic sealer can promote 
sealer extrusion, even if not intentionally, therefore, 
shall present as features the biocompatibility with 
tissues, and promote minimum alteration in the repair 
(Gonzalez et al 2017b).

Endodontic sealer based on calcium silicate 
were introduced recently, and provide satisfactory 
biological responses, presenting a new concept 
of endodontic sealing, mainly by interacting with 
periapical tissues (Gonzalez et al 2017a). Also 
known as mineral trioxide aggregate (MTA), they are 
hydrophilic materials that require water to set and 
have great biocompatibility ability (Siboni et al 2017).

MTA-Fillapex is a material containing salicylate 
resin, calcium tungstate, silicon dioxide and tricalcium 
silicate particles (MTA). It has proper consistency, 
good sealing, low solubility, and indicated for cold 
or thermoplasticized sealing techniques. It can also 
increase the pH of the surrounding environment, and 
this alkaline pH promotes antibacterial activity and 
the formation of apatite, thus promoting the repair of 
the periapical tissues (Siboni et al 2017).

The literature shows that the organic component 
salicylate reduces cell survival rates and increases 

toxicity in the early periods. However, after this brief 
initial period of cytotoxicity, the sealer MTA-Fillapex is 
able to promote bioactivity, stimulating the deposition 
of mineral nodules and increasing the activity of 
the ALP20 enzyme, which is directly linked with the 
mineralization process (Mestieri et al 2015, Siboni et 
al 2017).

The objective of this study is to report a clinical 
case of endodontic retreatment in a symptomatic 
patient, where the sealing material of choice was 
MTA-Fillapex, due to the presented properties. 

Clinical Case Report:

Patient, female, 48 years old, reports constant 
pain, tooth 11, with endodontic treatment recently 
performed, and onset of edema in the vestibular 
region (Figure 1A). Radiographically, the treatment is 
1mm short of the radiographic apex (Figure 1B).

In the first session the sealing material was 
removed with Gates Glidden burs #3 and 4 (Angelus 
Industria de Produtos Odontológicos S/A, Paraná, 
Brazil), Hedstroem manual files (Dentsply, Rio de 
Janeiro, Brazil), eucalyptol (Dentsply, Rio de Janeiro, 
Brazil) and finishing with  Protaper Next rotary files 
(Dentsply). After complete removal of the sealing 
material (Figure 2A), last irrigation was made with 
sodium hypochlorite 2.5%, and stirred with EasyClean 
(Easy, Belo Horizonte, Brazil) for 20 seconds, for 3 
times (Figure 2B), renewing the irrigation each time. 
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Then EDTA was used and, finally, sodium hypochlorite 
2.5% following the same irrigation protocol. The 
canal was dried and intracanal medication based on 
calcium hydroxide (Biodinâmica, Ibiraporã, Brazil) 
was inserted, combined with a saline solution, and 
provisional restoration with IRM (Denstply, Rio de 
Janeiro, Brazil) was performed.

In the second session, after 15 days, intracanal 
medication was exchanged and, in the last session, 
again with a 15-day interval, the canal was sealed. 
Prior to sealing, new irrigation was performed with 
Easy Clean. 

A bioceramic endodontic sealer based on MTA 
(Angelus Industria de Produtos Odontológicos S/A, 
Paraná, Brazil) was used for the sealing process. The 
sealer was dispensed on a glass plate (Figure 3A), in 
proportion 1:1, as recommended by the manufacturer, 
and manipulated until it acquired homogeneous 
consistency (Figure 3B). The spreader was soaked in 
the sealer and inserted into the root canal (Figure 4), 
and the sealing was performed using the lateral and 
vertical condensation technique (Figures 5A, 5B, 6A 
and 6B), setting the sealing at 2 mm of the crown’s 
clinical core (Figure 7A).

In the same session, the tooth was restored 
with composite resin and radiographically assessed 
(Figure 7B).

 

Conclusion

The cleaning and modeling of the canal system 
at the proper length, finishing with sealing techniques 
that use biocompatible materials that enable a quality 
seal, provides longer longevity to the treatment. The 
use of MTA-Fillapex in the clinical case as a sealer 
presents a satisfactory clinical and radiographic 
result.

Figure 1A, 1B: Initial clinical and radiographic 
aspect. A. Small edema, vestibular region B. Initial 
Radiography

 

Figure 2A, 2B: A. After removal of the sealing 
material B. Irrigation activation with Easy Clean

Figure 3A, 3B: Sealer MTA-Fillapex A. Sealer 
dispensed on plate B. Homogeneous manipulation

Figure 4: Insertion of sealer into the root canal with 
spreader
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Figure 7A, 7B: Final clinical and radiographic aspect.
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Clinical Case 05

Endodontic treatment of tooth with periapical lesion using MTA- 
Fillapex

Nayara Rodrigues Nascimento Oliveira Tavares, Jéssica Monteiro Mendes, Lucas do 
Nascimento Tavares, Maria Antonieta Veloso Carvalho de Oliveira.

Introduction

Since the beginning of the 20th century, the 
biological and technical importance of endodontic 
sealer cements have made their chemical and 
physical properties receive considerable attention.

         Cements are categorized according to their 
main chemical components: zinc oxide-eugenol, 
calcium hydroxide, glass ionomer, silicone, resin and 
bioceramic (Haddad et al 2016).

Bioceramic materials have recently been 
introduced into Endodontics as repair cements and 
root canal sealer cements. They are the result of the 
combination between calcium silicate and calcium 
phosphate applicable to biomedical and dental use. 
The main advantages of bioceramics are related to 
their physical and biological properties. They show 
alkaline pH, antibacterial activity, radiopacity and 
biocompatibility. They are chemically stable within 
the biological environment, have potential to form 
hydroxyapatite and are non-toxic (Candeiro et al 
2012).

Two main advantages are associated with the 
use of bioceramic materials as sealer cements. 
Their biocompatibility, which avoids rejection by 
periapical tissues, and their composition with 
calcium phosphate, which improves their properties 
and results in a chemical composition and crystalline 
structure similar to dental and bone apatite materials, 
thus improving the attachment of the sealer material 
to root dentin (Haddad et al 2016).

However, one disadvantage of these materials 
lies in the difficulty of removing them from the 
root canal. In general, the literature shows that this 
difficulty exists for different brands. However, the 
removal of MTA-Fillapex appears to be faster than 
other products (Uzunolgu et al., Haddad et al., 2016). 
Thus, the objective of this clinical case is to show the 
clinical sequence to perform an endodontic treatment 
using MTA-Fillapex.

 

Case report

 A 26-year-old female patient sought dental care 
for aesthetic rehabilitation. In periapical panoramic 
radiographs, a lesion was found in tooth 14 (Figure 1) 
with a mesial-occlusal composite resin restoration, 
pain to vertical percussion, and negative for cold 
sensitivity test.

In the first session, a diamond bur and a non-
cutting tip bur (Endo Z, Angelus Press, Parana, Brazil) 

were used for opening the crown, and the cervical 
and middle thirds prepared with Hedstroen hand files 
(Dentsply, Rio de Janeiro, Brazil) and Gates Glidden 
drills # 2, # 3 and # 4 (Angelus Dental Product 
Industry SA, Paraná, Brazil ). Constant irrigation 
with 2.5% sodium hypochlorite was performed. In 
electronic and radiographic odontometry, a length 
of 23 mm was verified and hand instrumentation 
was promoted up to file Kerr # 30 ( Dentsply , Rio de 
Janeiro, Brazil). Intracanal calcium hydroxide based 
medicaments (biodynamic Ibiraporã, Brazil) were 
used in association with saline and temporary IRM 
restoration.

Two medication changes were performed every 
30 days. After this period, the patient returned for 
the filling. Instrumentation was performed with 
reciprocating file R25 (Reciproc Blue, VDW, Müchen 
) (Figure 2A and B). Cone test radiography was done 
with cone R25, which is equivalent to the diameter of 
the file (Figure 3A and B).

For the filling, MTA-based bioceramic endodontic 
cement - MTA - Fillapex -   (Angelus Dental Product 
Industry SA, Paraná, Brazil) was used. The cement 
was poured over the glass plate (Figure 4A) in a 
1:1 ratio, as recommended by the manufacturer, 
and manipulated to a homogeneous consistency 
(Figure 4B). The gutta-percha cone was soaked in 
the cement and inserted into the root canal (Figure 
5). The filling was performed by the technique of 
lateral and vertical condensation, leaving the filling 2 
mm below the coronary limit (Figure 6A and 6B). The 
tooth was restored with a provisional IRM restorer 
(Dentsply , Rio de Janeiro, Brazil).

Conclusion

 The cleaning and shaping of the canal systems 
at the suitable length, ending with filling techniques 
using bioceramic cements allows the repair of 
periapical tissues and prevents recontamination due 
to the properties of the material, allowing the clinician 
to achieve satisfactory results.

 Figure 1A, 1B: Initial clinical and radiographic 
appearance

CL
IN

IC
AL

 C
AS

E 
- 

M
TA

-F
IL

LA
PE

X



55

Figure 2A, 2B: Instrumentation with Reciproc Blue

Figure 3A, 3B: Cone test

Figure 4A, 4B: A. MTA-Fillapex cement poured over 
plate B. Homogeneous manipulation

Figure 5: Insertion of the cone soaked in the cement

Figure 6A, 6B: Clinical and radiographic final 
appearance
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Introduction

Endodontic treatment of teeth with chronic 
periapical lesion requires a series of precautions, 
such as decontamination and stimulation of apical 
repair. Among the alternatives for success in this 
type of case, the use of iodoform paste associated 
with disinfection, modeling and hermetic sealing of 
the canal are crucial steps to success in this type of 
clinical condition1.

The purpose of this study was to observe, by 
means of a clinical case, the treatment of dental 
element 41 using manual instrumentation with K 
and Flexofile type files, combined with iodoform 
paste medication and filling using the lateral and 
vertical condensation technique with MTA Fillapex 
endodontic cement1,2,3.

Case Report

A 29-year-old male patient, asymptomatic, came 
in to the FACIT dental clinic (Araguaína, Tocantins, 
Brazil) with a case recommended for endodontic 
treatment in tooth 41 and a history of trauma in the 
region. X-rays were taken of said tooth (Fig. 1).

Figure 1. Initial X-ray

Then palpation and percussion tests were 
performed, with a slight positive response, and the 
response to the cold test with refrigerant spray was 
negative. The probably clinical diagnosis was chronic 
periapical abscess.

 In the first session, after anesthesia and 
absolute isolation, surgery was performed to access 
the pulp chamber, along with disinfectant penetration 
using abundant irrigation with 2.5% sodium 
hypochlorite. Instrumentation of the canal followed 
with manual K and Flexofile type files, up to file 40 
in the apical portion. After instrumentation of the 
canal, the foramen was enlarged with a 25 Flexofile 
and later with a Lentulo spiral. The iodoform paste, 
consisting of iodoform and polyethylene glycol, was 
inserted into the canal until it filled the lesion, which 
was confirmed by X-ray (Fig. 2). The canal was then 
sealed with glass ionomer cement and the patient 
was scheduled to come back 30 days later.

Figure 2. Extruded iodoform paste

After 30 days, the patient did not return, only 
coming back 90 days later asymptomatic. The 
medication that was still inside the canal was 
removed. Instrumentation was recapitulated with 
the Flexofile 40 associated with abundant irrigation 
with 2.5% sodium hypochlorite. The gutta-percha 40 
cone was tested, and then the canal was dried with 
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paper cones. MTA Fillapex endodontic cement was 
injected into a sheet of the attached block and the 
main cone was wrapped with the cement, which was 
taken to the canal until it was locked, after which, with 
the aid of a digital spacer, R8 accessory cones were 
introduced, which were also wrapped in the cement 
until the canal was completely filled, when the quality 
of the filling was confirmed by X-rays. The cones 
were cut with an instrument heated red-hot a lamp, 
condensed with a cold press foot, sealed with glass 
ionomer cement and coated with light-polymerized 
resin (Fig. 3).

Figure 3. Canal filled with traces of extruded 
iodoform paste and regression aspect of the lesion

After seven months, the patient returned to the 
clinic for follow-up. He reported absence of any 
signs and symptoms, and a new X-ray was taken 
which showed complete repair of the apical lesion, 
demonstrating the endodontic success of the 
treatment (Fig. 4).

Figure 4. Follow-up X-ray taken after 7 months

Final Considerations

 This case demonstrated that achieving 
success in endodontic treatment does not only 
depend on one instrumentation technique, or on one 
medication, or on a cement or even maintenance of 
the aseptic chain. Success depends on a combination 
of all these factors, along with correct diagnosis of 
the clinical condition to allow for the appropriate 
treatment plan for the case.

 The regression of the lesion is, therefore, 
due to the combination of all the factors mentioned 
above, underscoring the importance of technical and 
balanced conduct by the operator in decision-making 
during endodontic treatment.
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Clinical Case 07

The root canal treatment of mandibular molar

Anderson Paulo

Introduction

The endodontic treatment of teeth with chronic 
apical periodontitis and root perforation requires 
great care in their management. The aim of this 
case report was to observe, through a clinical case, 
the treatment of mandibular molar that presented 
perforation in the furcation and was treated with 
manual instrumentation with K and flexofile files and 
root canal filling by the technique of lateral and vertical 
condensation using a MTA Fillapex sealer1,2,3.

Case Report

A 34-year-old female patient attended the dental 
clinic of FACIT (Araguaína, Tocantins, Brazil) with an 
indication for endodontic treatment on tooth 36 and 
reporting having been seen at a Public Health Service 
and referred for treatment. A diagnosis periapical 
radiograph was taken on the tooth (Figure 1), then 
clinical tests with palpation and percussion were 
performed with a mild positive response, and on the 
sensibility cold test, the response was negative. The 
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probable clinical diagnosis was chronic periapical 
abscess. In addition, the radiograph showed a 
perforation in the root furcation that probably 
occurred in the previous endodontic access.

Figura 1. Diagnostic periapical radiograph

The treatment was chosen in a single session. 
After anesthesia and absolute isolation, surgery to 
access the pulp chamber was performed, visually 
confirming the perforation, followed by the disinfectant 
penetration with abundant 2.5% sodium hypochlorite 
irrigation. Then the root canal was prepared with K 
and Flexofile hand files until the #40 in the apical 
third in the mesial canals and #45 in the distal canal. 
After root canal preparation, MTA was applied in the 
perforation with the aid of the MTA applicator and the 
patient was referred for tooth restoration at the clinic. 
After 70 days, the patient returned to the clinic for 
the first follow-up, he reported the absence of signs 
and symptoms, and a new periapical radiograph 
was taken that showed a complete repair of the 
periapical lesion and the absence of any alteration 
in the furcation area evidencing the success of the 

endodontic treatment (Figure 2).

Figure 2. Periapical radiograph after 70 days of 
follow-up.

Final considerations

The present case report showed that 
complications during the root canal treatment as 
periapical lesions and furcation perforation can 
be overcome with the use of appropriate technical 
resources associated with adequate materials as the 
MTA and MTA Fillapex.
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MTA-FILLAPEX - TESTIMONIALS

Dr. Jonathan Dubin
Atlanta, GA - USA. 32 years experience

“It is very easy to mix, place, and feel 
comfortable with.”

Dr. Albert Clark
Provo, UT - USA. 39 yeas experience

“I love the idea of using MTA as a sealer 
because of its proven success in endo 
treatment.”

Dr. Nathaniel Behrents
Fayetteville, AR - USA.

“The sealer added MTA to the formula, which 
makes it more biocompatible.” 
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MTA Applicator
Instrument to apply MTA

• Extremely thin tip: allows use in clinical endodontic
  procedures (intracanal) and surgical.
• Sterilizable: guarantee of biosafety.
• Ergonomic design: easy handling.
• Two sizes: for use in various cavities.

PRESENTATIONS

155 Medium (Ø1.2 mm) - Package with 1 unity

156 Small (Ø0.6 mm) - Package with 1 unity

SIZES

Medium 1.2 mm diameter (embolus)
and 1.85 mm diameter (external part)

Small 0.6 mm diameter (embolus)
and 1.2 mm diameter (external part)

Ø1.2 m
m

Ø0.6 m
m

Merely illustrative images.

“No doubt Endodontics has 
been benefiting a lot from the 
introduction of the MTA.”
Prof. Leandro Pereira

Watch the video and know how Prof. 
Leandro Pereira sees the Endodontics 
Brazilian scenario and what is his 
perception about using products with 
MTA in Dentistry.

Access the QR Code.
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