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• Core material : 40-50% Tricalcium Silicate
• Radiopacifier : Zirconium Dioxide
• Vehicle : Dimethyl Sulfoxide (DMSO) is 
  included as a non-reactive diluent to    
  ensure the paste has appropriate flow  
   properties.
   ★ European Patent Nos 3542778

• Setting Support : Lithium Carbonate
• Expansion : Bentonite clay

• Thickening agents : Included to enhance   
    the paste's viscosity and consistency.

Calcium Hydroxide increases the pH, which 
induces the formation of hydroxyapatite (HA)
Its basic physico-chemical properties are 
summarized in Table 1, in comparison with 
Endocem MTA® premixed Regular and 
ProRoot MTA (Dentsply).

Endocem MTA® premixed Regular is 
the latest MTA product in the MARUCHI 
company.
It is a newly developed calcium silicate-
based premixed bioceramic root-end 
filling material with Dimethyl sulfoxide 
(DMSO) vehicle to produce an injectable 
and ready-to-use form was developed, 
confined into an air-tight syringe that 
permits its direct application into the 
root canals. During injection, Endocem 
MTA® premixed Regular absorbs the 
environmental moisture as basis for the 
hydration reaction and sets without the 
need of previous powder/liquid or base/
catalyst mixing.

Endocem MTA® premixed Regular is a 
highly effective material for vital pulp 
treatment due to its exceptional physical 
and biological properties.

Its biocompatibility, bioactivity, and sealing 
capabilities make it an optimal choice 
for this type of treatment. The material's 
quick setting time and minimal solubility 
further enhance its attributes, ensuring a 
successful outcome for patients.
 

Endocem MTA® premixed Regul ar 
sealing efficacy is primarily due to its 
inherent bioactivity, which enables the 
release of calcium ions and the formation 
of an apatite layer in the presence of 
phosphate-containing physiological fluids.

These properties make it an outstanding 
choice for vital pulp treatment, providing 
excellent biocompatibility, sealing ability, 
and antibacterial properties.
 
 
 
 
 

Representative scanning electron microscopy 
images  of intratubular biomineralization. 
Arrows indicate the flake-shaped intratubular 
precipitates.

Endocem MTA® premixed Regular has 
a Sub micron particle size and a uniform 
surface roughness that allows for effective 
sealing of dentinal tubules.

Product Description

Endocem MTA® premixed Regular Contains;

Material Components of Endocem MTA® Premixed Regular

Role Ingredient Endocem MTA
Premixed Regular

Main

Tricalcium silicate 40-60

 Calcium aluminate ＜1

 Calcium sulfate ＜1

Lithium Carbonate < 0.5

Radiopacity Zirconium dioxide 40-60

Thickening agent
HPMC

< 3
Bentonite

　Solvent

DMSO

10~20Water

Ethyl alcohol

Table 1
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• All evaluated CSCs complied with ISO    
  6876 and ISO 9917-1 regarding their  
   setting time, solubility, and compressive    
   strength evaluation.

• Endocem® MTA premixed exhibited  
   the lowest solubility and the highest  
    compressive strength.

    - High solubility and low compressive  
     strength can lead to treatment failure,  
    s o  t h i s  s h o u l d  b e  t a k e n  i n t o    
      consideration when selecting materials  
       based on the specific clinical situation. 
       Endocem® MTA premixed is a promising 
       material in that it has improved solubility  
    and compressive strength, and the  
     working time can be shortened due to  
      the characteristics of premixed CSC.

• Endocem® MTA premixed exhibits a  
    rapid setting time of within 5 minutes.

   - The ideal setting time for pulp capping  
     materials can vary depending on the  
     specific material and clinical application.  
      However, a setting time of around 10-15   
     minutes is often considered desirable    
      for pulp capping procedures[5].      
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Comparing the physical properties of 4 
kinds of calcium Silicate-based cements 
(CSCs): 2 kinds of powder-liquid mix type 
(RetroMTA® and Endocem® MTA Zr) and 
2 kinds of premixed type (Well-Root™PT 
and Endocem® MTA premixed).

The setting time is a crucial factor in 
endodontic treatment procedures 
because prolonged setting time can 
result in material washout[1,2].              

In addition, materials with high solubility 
are easy to wash out, can aggravate 
pulp inflammation caused by bacterial 
infection, and can affect pulp response[3]. 
Compressive strength is essential to 
withstand high masticatory forces. This 
property is highly requested, especially 
in the molar region[4]. Therefore, the 
present study aimed to compare the 
setting time, solubility, and compressive 
strength of four different CSCs.

1. Physico-chemical Properties

Materials Setting Time
(seconds) Solubility(%) Compressive

Strength (Mpa)

RetroMTA® 146.67 ± 5.77 2.17 ± 0.07 38.17 ± 2.50

Endocem Zr® 123.33 ± 5.77 9.01 ± 0.55 4.07 ± 0.60

Well-Root™ PT 460.00 ± 17.32 9.01 ± 0.55 38.39 ± 7.25

Endocem® MTA
premixed 260.00 ± 17.32 0.17 ± 0.03 76.67 ± 25.67

All data from the repeated tests were presented as mean ± standard deviation and analyzed 
using the Kruskal-Wallis test, followed by the Mann-Whitney U test with Bonferroni correction, 
using the Statistical Package for Social Sciences software version 21.0 (SPSS Inc.,Chicago, IL, 
USA). A p-value of < 0.0083.

Yuji Jang, Yujin Kim, Junghwan Lee, Jongsoo Kim, Joonhaeng 
Lee, Mi Ran Han, Jongbin Kim, Jisun Shin. Evaluation of Setting 
Time, Solubility, and Compressive Strength of Four Calcium 
Silicate-Based Cements, JKAPD.2023.50.2.217

The outcomes are the followingThe outcomes are the following
1-1
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Physical properties, such as film thickness 
and flow, strongly affect the material’s 
clinical performance, thus affecting their 
sealing ability [6]. In this study, premixed-
type CSCs showed higher flow and lower 
film thicknesses than powder–liquid-type 
CSCs (p < 0.05).

A d d i t i o n a l  c o m p o n e n t s ,  s u c h  a s 
polyethylene glycol in Well-Root™ PT 
and hydroxypropyl methylcellulose in 
Endocem® MTA premixed, of premixed 
CSCs could increase the flowability [7]. 

This could contribute to better adaptation 
to various irregularities present in the 
root canal system and improve the 
material’s ability to seep into the canal or 
perforation areas [8,9]. According to ISO 
6876 [10] standards for root canal sealers, 
a film thickness of less than 50 µm and 
a flowability of more than 17 mm are 
needed. Only Endocem® MTA premixed 
satisfies these conditions. This indicates 
that Endocem® MTA premixed can be 
considered a root canal sealer as well as a 
pulp capping material.

The outcomes are the following

• Endocem® MTA premixed showed the higher the flowability,
   the lower the film thickness.

[Surface Analysis]

• During surface observation, the premixed type exhibited a more uniform 
   and less rough surface. Material uniformity can reduce the influence of operator skill [11].   
   This is attributed to the different composition and filler sizes of the products.

Within each column, the significant differences between groups are 
indicated by different superscript letters.
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Jang, Y.-J.; Kim, Y.-J.; Vu, H.T.; Park, J.-H.; Shin, S.-J.; Dashnyam, K.; Knowles, J.C.; 
Lee, H.-H.; Jun, S.-K.; Han, M.-R.; et al. Physicochemical, Biological, 
and Antibacterial Properties of Four Bioactive Calcium Silicate-Based Cements. 
Pharmaceutics 2023, 15, 1701.

The results of flow and film thickness (mean ± SD).

Materials Film Thickness (µm)  Flow (mm)

RetroMTA® 233.33 ± 47.25c 7.06 ± 0.55a

Endocem Zr® 246.66 ± 41.63c 7.03 ± 0.27a

Well-Root™ PT 143.00 ± 13.00b 13.83 ± 0.35b

Endocem® MTA
premixed 30.00 ± 5.00a  20.18 ± 1.16c

1. Physico-chemical Properties

1-2
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tendencies of water and form stable 
complexes with it and can help improve 
dentin wettability [22,24]. DMSO has 
intrinsic antimicrobial properties and 
has been reported to have antibacterial 
e f fe c t s  a g a i n s t  G r a m - p o s i t i ve 
bacteria[25]. Thus, the release of high 
concentrations of S ions could have an 
antibacterial effect on E. faecalis in our 
study[3,26].

• PH values

The pH values are shown in the table above. 
The results indicated that all four materials had 
highly alkaline pH values of approximately 12.

• Elemental Analysis and Ion Release,

- The release of calcium ions from materials 
is important for the differentiation 
of pulp cells and maintaining dentin 
mineralization and the formation of a  
dentin bridge through the enhancement 
 of pyrophosphatase activity. Therefore, 
the ability to release calcium ions is a 
key factor for successful pulp therapy 
due to the role of calcium in pulp 
cell differentiation and hard tissue 
mineralization [12–14].

- Ca ions are produced in high quantities
from calcium hydroxide and through 

the decomposition of calcium silicate 
hydroxide, which leads to an alkaline 
pH[15]. Strong alkalinity is believed 
to be crucial in biological activity, 
to be related to the antibacterial 
effect against E. faecal is and to 
have mineralization effects[8,16,17]. 
McHugh[18-21] stated that a high 
alkal ine pH of  more than 11.5 is 
bactericidal to E. faecalis.

- The highest release of Li ions  was
observed for Endocem® MTA premixed 
due to  t he  presence of  l i t h ium 
carbonate, which can help reduce the 
setting time of the material through 
promoting the hydration of calcium 
aluminate. Additionally, the release 
of Li ions can increase the pH of the 
material, resulting in a more alkaline 
environment[22,23].

 - The highest release of Sulfide ions was 
observed for Endocem® MTA premixed, 
which is composed of calcium sulfate 
and DMSO. DMSO has a high dielectric 
constant and the ability to solvate 
polymers and adhesives due to its 
low surface energy; it is an aprotic 
solvent that possesses the necessary 
polarity to disrupt the self-associative 
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Comparing the pH, solubility value, and 
ion release capability of premixed mineral 
tr ioxide aggregates (MTAs) versus 
conventional pulp capping materials 
before and after setting.
The following materials were used: 
resin-modified calcium silicate cement 
(TheraCal LC®, TLC), resin-modified 
calcium hydroxide cement (Ultra-BlendTM 
plus, UBP), and 2 kinds of premixed MTA 
(Endocem MTA® premixed regular 〔EMPR〕 
and Well-RootTM PT 〔WRP〕).

The physicochemical proper ties of 
pulp capping materials, such as pH, 

solubility value, and ion release capability, 
can affect pulpal response[27,28]. An 
acidic pH disrupts protein synthesis 
and proliferation of pulp cells[28,29]. 
Addit ional ly,  ca lc ium ions p l ay an 
important role in the differentiation of 
pulp cells into mineralized tissue forming 
cells[30,31]. Therefore, a high solubility 
can exacerbate pulp inflammation due to 
bacterial infection[32,33,34]. The current 
study aimed to compare the pH, solubility, 
and ion release capability of WRP and 
EMPR versus TLC and UBP before and 
after setting.

WRP and EMPR had significantly higher 
pH values than TLC and UBP in al l 
measurement periods (p < 0.05).
In the after-setting group, the pH of WRP 
and EMPR significantly increased over 
time until after 1 day and then became 
constant. Moreover, the pH of TLC and 
UBP significantly decreased over time until 
12 hours and became constant (p < 0.05).

Pulp capping materials play an essential 
role in successfully regenerating the  
dentin-pulp complex[33,34]. 

For a successful vital pulp treatment, 
these materials should have the following 
properties: (1) antibacterial activity (2) 
good biocompatibility (3) calcium ion 
releasing ability and (4) pulp cell damage 
to init iate immune process[36-38]. 
Alkaline pH has antibacterial activities and 
mineralization effects[28,37-40]. The pH 
of Endocem MTA® premixed regular and 
Well-RootTM PT increased over time before 
and after setting. In particular, the pH 
increased evidently after 24 hours.

A  Before Setting B  Before Setting (24 hours)

C  After Setting D  After Setting (24 hours)
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Seolah Back, YuJi Jang, Junghwan Lee, Joonhaeng Lee, Jisun Shin, 
Jongbin Kim, Miran Han, JongSoo Kim pH, Ion Release Capability, 
and Solubility Value of Premixed Mineral Trioxide Aggregates, 
JKAPD.2022.49.4.379

• PH

1. Physico-chemical Properties
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• Ion release • Solubility

Results showed that in the after setting 
group,  WRP and EMPR re leased a 
s igni f icant ly  h igher  concentrat ion 
of calcium ions compared with TLC 
and UBP (p < 0.05). Endocem MTA® 
premixed regular released the highest 
concentration of sulfide ions before 
and after sett ing (p < 0.05).  Smal l 
concentrations of strontium ions were 
detected in all materials except TLC.

Calcium, sulfide, and strontium ions 
at appropriate concentrations have 
antibacterial effects and can promote 
cell differentiation[41-44]. In particular, 
ca lc ium ions are essent ia l  for  the 

differentiation and mineralization of 
pulp cells and for the regulation of pulp 
calcification[31,37,45]. These ions are 
more likely to be detected in premixed 
MTAs after setting.

This outcome is expected because 
calcium ions are released via the hydration 
of calcium silicate particles such as 
hydroxide ions[12,37]. Endocem MTA® 
premixed regular contains calcium sulfate 
and dimethyl sulfoxide. Hence, it releases 
a high concentration of sulfide ion before 
and after setting. Moreover, it can have a 
high antibacterial effect.

Before and after setting, Endocem MTA® 
premixed regular had the lowest mean 
solubility value after 1 and 7 days (p < 
0.05). The solubility value was significantly 
higher before setting than after setting in 
all groups (p < 0.05).

. Low solubility is essential for pulp   
  capping materials[46,47]. Endocem  
  MTA® premixed regular has a high  
   washout resistance and high mechanical  
  strength because of its anti-washout  
  ingredients such as hydroxypropyl  

  methylcellulose and dimethyl sulfoxide  
  [48-50]. Based on the study results,  
  Well-RootTM PT and Endocem MTA®  
  premixed regular are suitable pulp  
   capping materials.

It shows the solubility test results after 24 hours and 1 week.
TLC=TheraCal LC®, UBP=Ultra-BlendTM plus, WRP=Well-RootTM PT,
EMPR=Endocem MTA® premixed regular, n= number of measurements.
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The purpose of a root-end filling is to 
establish a seal between the root canal 
space and the periradicular tissues[51]. 
Hydraulic bioceramic cements have been 
used successfully in root-end fillings due 
to their favorable sealing ability[52]. In 
the present study, we aimed to evaluate 
the bonding ability to root canal dentin 
of the DMSO-containing root-end filling 
material in comparison to a widely used 
conventional powder-liquid cement 
(ProRoot MTA).

In the present study, we aimed to evaluate 
the bonding ability to root canal dentin 
of the DMSO-containing root-end filling 
material in comparison to a widely used 
conventional powder-liquid cement 
(ProRoot MTA).

(A) The tooth filled with the tested materials  
     was sectioned horizontally to obtain a  
      sliced specimen and an apical segment.

(B) Push-out bond strength was measured    
    with the sliced specimen using a  
       universal testing machine.

(C) The apical segment was sectioned  
     longitudinally, and the intratubular  
      biomineralization was observed under  
       scanning electron microscopy.

Push-out bond strength and the failure patterns 
of the tested materials.
Bar chart showing the mean bond strength of 
the 2 tested material groups.

The push-out bond strength to quantify 
the inter facial adaptation values of 
the cements to the root canal dentin. 
Endocem MTA Premixed was found 
to have a s imi l ar  value to ProRoot 
MTA. Notably, ProRoot MTA has been 
considered a gold standard for root-end 
filling and is usually adopted as the control 
material when interfacial adaptation is 
evaluated [53-55]. Furthermore, push-
out bond strength is a widely used 
methodology to evaluate the adaptation of 
root-end filling material [56,57]. Therefore, 
this result suggests that Endocem MTA® 
premixed regular is comparable to ProRoot 
MTA regarding interfacial adaptation and 
can be considered to show adequate 
performance in root-end filling.

Endocem MTA® premixed regular is also 
mixed with a nonaqueous vehicle, DMSO, 
which has been demonstrated to improve 
the adhesive bonding to coronal dentin 
and to decrease leakage by increasing 
dentin wettability[58,59].

Endocem MTA® premixed regular, a newly 
developed premixed bioceramic root-end 
filling material, showed similar push-out 
bond strength to the widely used material 
ProRoot MTA.

B  Cross 
     sectioning

C  Longitudinal
     sectioning

push-out bond strength

A  Filling bioceramic
     materials

Illustration of the experimental procedure.
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Ju-Ha Park, Hee-Jin Kim, Kwang-Won Lee, Mi-Kyung Yu, Kyung-San Min. 
Push-out bond strength and intratubular biomineralization of a hydraulic 
root-end filling material premixed with dimethyl sulfoxide as a vehicle. 
Restor Dent Endod. 2023 Feb;48(1):e8

1. Physico-chemical Properties
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Denta l  bases  requ i re  low t hermal 
conductivity and good mechanical 
proper t ies ,  such as  bonding wi t h 
composite resins. This study aims to 
elucidate the physicochemical properties 
of premixed mineral trioxide aggregate 
(MTA) for its suitability as a dental base 
and to explore the optimal adhesive 
strategy with composite resin.

A dental base with a thickness of 1–2 
mm is to replace the removed dentin and 
provide insulation and support for the 
final restoration [68]. Materials used as 
dental bases should have low thermal 

conductivity, good physical properties, 
and high bonding strengths with the final 
composite resin [69]. Glass ionomer, 
zinc phosphate, and flowable resin have 
conventionally been considered high 
strength dental base materials [70], with 
thermal conductivities of approximately 
0.4–2.0 Wm−1  K−1  [71,72]. The thermal 
conductivities of enamel and dentin are 
approximately 0.9 Wm−1K−1and 0.6 Wm−1 

K−1, respectively; therefore, materials with 
appropriate thermal conductivities have 
traditionally been used as dental base 
materials [73].

  Premixed MTA enables a  uni form 
composition and possesses uniform 
thermal and physical properties [74]. 
Furthermore, because premixed MTA is 
based on a pozzolanic reaction, the silica 
and alumina eluted during the hydration 
process react with calcium hydroxide to 
enable rapid setting [75,76].
The main component  of  premixed 
MTA, calcium silicate, has a sufficiently 
low thermal conductivity for use as an 
insulator in the building and construction 
fields [77]. Additionally, when premixed 
MTA was mixed with tertiary distilled 
water, it exhibited a compressive strength 
of 100 MPa after 1 day [78]. Based on 
these results, the premixed MTA is 
expected to be a suitable dental base.

The premixed MTA had a large number of 
micropores. Because of these micropores, 
the actual distance through which the 

input heat passes was shortened, likely 
leading to high thermal diffusivity and 
conductivity in the premixed MTA group 
[79]. The thermal conductivity of premixed 
MTA, which ranges from 1.187-1.224 Wm−1  
K−1, is higher those that of enamel (0.9 Wm
−1 K−1) and dentin (0.6 Wm−1 K−1) [73].

Although premixed MTA has a relatively 
high thermal conductivity, considering its 
potential for reparative dentin formation, 
antibacterial properties, microleakage 
res istance,  and h igh compress ive 
strength, it could be a suitable dental base 
material [80-82]. However, for premixed 
MTA, there was a significant difference 
in the compressive strength between 
the initial setting (5 min) and final setting 
(1 day). Therefore, patients should be 
advised to refrain from chewing teeth 
restored with premixed MTA on the first 
day of placement.

Min-Yong LEE, Hi-Won YOON, Min-Jae LEE, Kwang-Mahn KIM and 
Jae-Sung KWON. Thermophysical properties and bonding with composite 
resin of premixed mineral trioxide aggregate for use as base material. 
Dental Materials Journal

1. Physico-chemical Properties

1-5

Material
Thermal Conductivity [W/(m•K)]

Compressive strength (MPa) Surface roughness increments (µm)
37°C 55°C

Endocem MTA premixed
(Maruchi) MTA 1.187 1.224 92.28±9.98A (0.457±0.163)A

Fuji 1 
(GC) Glass Ionomer 0.513 0.632 99.97±13.53A (0.228±0.084)B

Elite cement 100 
(GC) Zinc phosphate 1.581 1.728 95.35±13.45A (1.285±0.161)C

Denfil Flow A2 shade 
(Vericom) Flowable resin 0.404 0.416 368.48±39.74A (0.008±0.004)D
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Clearfil SE bond is considered the gold 
standard bonding agent for composite 
resin–tooth bonding in many previous 
studies [83-86]. Because the premixed 
MTA has hydrophilic properties, the 
Clearfil SE bond was selected for this 
study. As shown in Fig. 1, most failure 
modes were cohesive failures of the 
premixed MTA, indicat ing that the 
bonding strength between the Clearfil 
SE bond and premixed MTA was greater 

than the strength of the premixed MTA. 
Although the compressive strength of the 
FR was four times that of the premixed 
MTA, cohesive fracture in the composite 
resin did not occur because of the high 
bonding strength between the Clearfil SE 
bond and premixed MTA. Furthermore, it 
was difficult for adhesive failure to occur 
because of the high adhesion strength 
of the Clearfil SE bond and the premixed 
MTA.

Fig. 1 Observation of fractured surfaces of specimens after completion of bonding 
strength test for comparison of number of fracture mode distributions before and after 
etching.

1. Physico-chemical Properties
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2. Biological Properties

Calcium silicate-based cement (CSC) is 
a pharmaceutical agent widely used in 
dentistry. It is similar to mineral trioxide 
aggregate (MTA) in composit ion, 
conta in ing ca lc ium and s i l icate , 
and is also considered a bioactive 
material. This bioactive material is 
used for vital pulp treatment due to 
its excellent biocompatibility, sealing 
ability, and antibacterial activity. The 
purpose of this study is to compare 
the physicochemical ,  b io logical , 
and antibacterial properties of four 
commercial CSCs.

The effect of CSCs on the viability of 
E. faecalis was tested in vitro (Figure 
5).  The antibacterial  activity was 
significantly different for each material 
after 3h of incubation time. Endocem 
MTA® premixed regular exhibited the 
highest antibacterial activity, (Figure a, p 
< 0.05).

The colony formation units (CFU/log10) 
after 3h of contact environment were 
also evaluated using a microplate reader 
(Figure b). The highest antibacterial 
activity was observed for Endocem 
MTA® premixed regular.

Jang, Y.-J.; Kim, Y.-J.; Vu, H.T.; Park, J.-H.; Shin, S.-J.; Dashnyam, K.; 
Knowles, J.C.; Lee, H.-H.; Jun, S.-K.; Han, M.-R.; et al. Physicochemical, 
Biological, and Antibacterial Properties of Four Bioactive Calcium 
Silicate-Based Cements. Pharmaceutics 2023, 15, 1701.

2-1

Endocem MTA® premixed regular, which 
is composed of calcium sulfate and 
DMSO, had the highest S ion content. 
In the fields of medicine, pharmacy, 
chemistry, and synthetic biology, DMSO 
is recommended as an organic solvent 
for drug development due to its intrinsic 
antimicrobial properties. It has also 
been reported to have antibacterial 
effects against Gram-positive bacteria 
such as Mycobacteroides abscessus 
[3,25,26]. Therefore, the release of high 
concentrations of S ions from Endocem 
MTA® premixed regular could have a 
significant antibacterial effect.

All the materials showed similar levels 
of cell viability and cell differentiation at 
low concentrations. In the assessment 
of antibacterial activity, Endocem MTA® 
premixed regular showed the highest 
antibacterial activity.

Endocem MTA® premixed regular may be 
a promising material in that it has improved 
maneuverabi l i ty  and ant ibacter ia l 
properties.
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[White triangle]  The root perforation in the mesial aspect of the left second premolar
[R  e  d triangle]  The perforation was identifed in the lingual aspect
[Yellow triangle]  Clinical features of the perforation site

Pre
-OP

3. Results of Clinical Aspects

Case Report, Kim and Min: Maxillary sinusitis originated from root 
perforation, 2022 Saudi Endodontic Journal | Published by Wolters 
Kluwer - Medknow

Periapical X‑ray image after canal obturation and core flling
[R  e  d triangle]  Radiographic features of the repaired material
[Yellow triangle]  Clinical features of the repaired perforation site 
                                 with Endocem MTA Premix

Post
-OP

Periapical X‑ray image showing normal periapical anatomical features.
Sagittal views of cone-beam computed tomography images showing the absence 
of mucosal edema on the maxillary sinus floor.

F/U
6M

3-1
Patient information and diagnostic
A 32-year-old Asian woman who complained of left facial pain,  
a diagnosis of MSEO with root perforation on #25 was made.
 
Treatmentselected + Tools used
- Removed using a reciprocating NiTi instrument
   (Reciproc R25; VDW, Germany)
- Hand instrumentation was done till size #45. (K‑fles; Mani, Japan)
- A copious irrigation with 5% NaOCl
- Premixed bioceramic material immediately repaired the perforation site  
   (EndocemMTA Premix). A wet piece of cotton was placed on the material for 3 minutes  
   to facilitate the setting reaction by hydration.
 
Result 
On the next visit, the patient’s symptoms disappeared, and the root canals were    
obturated using gutta-percha and a resin-based endodontic sealer (AH Plus, Dentsply)  
with continuous wave of condensation technique.
 
Follow up
A 6-month postoperative periapical radiograph showed normal anatomical features of 
the maxillary sinus. Furthermore, a CBCT scan showed that the mucosal edema had 
completely resolved, and the cortical sinus floor had been re-established.
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When treating pulp exposure, root canal 
therapy (RCT) destroys the tooth structure 
through access opening and canal 
enlargement. In contrast, vital pulp therapy 
(VPT) avoids excessive loss of tooth 
structure and preserves the vital pulp, 
thereby maintaining the tooth's defensive 
properties.[60]. Being a more conservative 
and predictable approach for permanent 
teeth with carious pulp exposure [61–63], 
VPT (especially partial and full pulpotomy) 
should be attempted before proceeding 
with RCT to preserve tooth structure and 
extend tooth longevity.[64–67].

Endocem MTA Premixed (M aruchi , 
Wonju, Korea), a premixed injectable 
calcium silicate cement with a flowable 
consistency, has been developed. Owing 
to its flowability, it can be delivered 
directly from the syringe to the target area. 
this study aimed to evaluate the clinical 
efficacy and outcomes of pulpotomy using 
Endocem MTA Premixed and compare 
them with pulpotomy using ProRoot MTA 
(Dentsply Tulsa Dental, Tulsa, OK, USA).

 Patients
71 patients / 71 teeth

Treatment procedure
Six dentists, including five postgraduate 
residents and one faculty member from 
Yonsei University Dental Hospital, one 
postgraduate resident, and one faculty 
member from National Health Insurance 
Service Ilsan Hospital performed the 
procedures.

- After pulp exposure, 2–3 mm of the pulp 
was removed to a depth of 2mm using 
a sterile high-speed round-tapered 
diamond bur (Komet Dental, Gebr. 
Brasseler,  Lemgo, Germany) with 
copious irrigation.

- A randomly selected calcium silicate 
material was applied and gently placed 
over the pulp wound and surrounding 
dentin to a thickness of 3mm.  A moist 
cotton pellet was then placed to ensure 
the sett ing of both materials and 
removed after 5min.

3. Results of Clinical Aspects

Sin-Yeon Cho, Seonghun Park, Yooseok Shin, Il-Young Jung. Clinical 
outcomes of pulpotomy using a premixed injectable calcium silicate 
cement on mature permanent teeth with reversible pulpitis. Research 
Square,doi.org/10.21203/rs.3.rs-3216796/v1

3-2
- A thin layer of light-cured glass ionomer 

composite liner(Ionoseal, VOCO GmbH, 
Germany) was applied and light-cured 
for 20s.

- The cavity was restored using composite
restoration at the same visit. Immediate 
postoperative periapical radiographs 
were obtained.

 
Postoperative evaluation
Participants were recalled at 3, 6, and 
12 months after the pulpotomy, and 
radiographic and clinical examinations of 
the treated teeth were performed.

Clearly visible calcific bridge formation on 
periapical radiographs was considered a 
successful calcific bridge formation, whereas 
its absence was considered a failure.

Result
71 teeth, including 37 in the ProRoot MTA 
group and 34 in the Endocem MTA 
Premixed group, were clinically and 
radiographically evaluated at one year.

The study reported an overall success rate 
of 94.4%, which is considered excellent 
for pulpotomies, with no statistically 
significant differences between the 
success rates of the two materials used.

The results of this study indicate that 
the Endocem MTA Premixed is a viable 
alternative to ProRoot MTA for single-visit 
pulpotomies of permanent premolars and 
molars. The overall success rates for both
materials were high, with no statistically 
significant differences between the two 
groups.

* This table is based on specific data and results selected from the original paper.

Variables Total
N=71

Treatment success

Success Failure

N % N %

Overall 71 67 94.4 4 5.6

Material
ProRoot MTA 37 34 93.9 3 6.1

Endocem MTA
Premixed 34 33 97.1 1 2.9
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