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Abstract 
Aim: To evaluate the clinical and radiographic response of pulp –dentin complex after pulp capping with 

various materials.Methods:Informed consent was obtained after explaining the experimental rationale, clinical 

procedures and possible complications of the procedure. All teeth exhibiting initial deep dental caries and no 

prior restorations was considered. The involved tooth was isolated with a rubber dam under local anesthesia 

and disinfected with 0.2% chlorhexidine solution. Gross carious enamel and dentin was removed using high 

speed round diamond or carbide bur.Haemostasis was achieved with a cotton pellet wet with Sodium 

hypochlorite and hydrogen peroxide placed on the exposure site. After haemostasis, the teeth were divided into 

two experimental groups. Group 1- MTA Angelus, Group 2 – Endocem ZrAfter application of the experimental 

material, the cavity was temporarily sealed with IRM cement. The patient was recalled after three weeks and 

permanent restoration was placed after evaluating the prognosis.Results obtained after follow-up will be 

evaluated statistically and conclusion will be drawn.Results:The clinical and radiographic parameters selected 

for the study were evaluated at 3 weeks, 3 months, 6 months & 12 months for all the two groups.Group 1 was 

comparatively better than group 2 for all clinical and radiographic parameters but differences were not 

statistically significant. Conclusion:The current research has successfully compared and evaluated the clinical 

success of MTA Angelus and Endocem ZR as Direct pulp capping agents. The patients were divided into two 

groups, i.e. (Group1) MTA Angelus, (Group 2) Endocem ZR. 
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Clinical significance: MTA Angelus and Endocem Zr can be used successfully as pulp capping agents. 
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I. Introduction 
Dental caries is one of the most common chronic diseases in the world. The consequences of pulp 

exposure from caries, trauma or tooth preparation misadventure can be severe, with pain and infection. An 

alternative procedure to extraction or endodontic therapy is pulp capping, in which a medicament is placed 

directly over the exposed pulp (direct pulp cap), or a cavity liner or sealer is placed over residual caries (indirect 

pulp cap) in an attempt to maintain pulp vitality and avoid the more extensive treatment dictated by extraction or 

endodontic therapy. 

Preservation and maintenance of pulpal vitality is an important objective in endodontics.
1
 Pulp capping 

is the simplest form of pulp therapy that helps achieve the above goal. Calcium hydroxide in its various forms is 

used widely for pulp capping because of its potential to induce dental hard tissue repair and dentinal bridge 

formation. But due to certain disadvantages that the material poses, other alternatives have been suggested.  One 

such Alternative is Mineral Trioxide Aggregate [MTA]; originally developed as a root perforation repair 

material. It has been used for pulp capping as an eligible replacement for the Calcium hydroxide-based 

materials, as it has demonstrated a promising clinical outcome. 

But MTA is also plagued with problems like long initial setting time and poor physical properties.
2
 One 

among the recently developed biomaterials is Endocem zr. Based on a Calcium silicate system, this material can 
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be a comparable replacement for MTA as it is said to overcome its disadvantages. It is touted to be “Dentine in a 

Capsule” 

 

II. Methods 
All patients for management of deep dental caries irrespective of age and gender were considered for 

this study.  

Informed consent was obtained after explaining the experimental rationale, clinical procedures and 

possible complications of the procedure.  

Teeth with completed intraoral periapical radiographs (IOPA), periodontal probing, percussion testing, 

vitality assessment with cold testing and electric pulp testing were included and response was noted. 

All teeth exhibiting initial deep dental caries and no prior restorations were considered. Such teeth 

showed no evidence of thickened periodontal ligament (PDL), furcation radiolucencies, internal resorption or 

periradicular pathosis. Clinically, all teeth showed mobility and periodontal probing measurements within 

normal range with no evidence of sinus tracts or swelling were considered.  

History of pain of the involved tooth, reaction to cold or hot stimuli, reaction to percussion, numerical 

value obtained on an electric pulp tester, diameter of the pulpal exposure, and degree of bleeding on pulp 

exposure was examined and noted. If exposure site was not round, then the long axis was measured and noted.  

 

Eligibility Criteria 

INCLUSION CRITERIA: 

CLINICALLY 

1. The tooth responded positively to cold test, leading to a preoperative diagnosis of reversible pulpitis. 

2. Tooth had no associated swelling, pus exudate, fistula or abnormal mobility 

3. Pin point exposure 

4. Bleeding controlled under pressure 

 

RADIOGRAPHICALLY 

1. No prominent radiolucency in the furcation or periapical region. 

2. No evidence of widening of the periodontal ligament space. 

3. Absence of internal or external root resorption, calcification or pulp canal obliteration. 

 

EXCLUSION CRITERIA: 

CLINICALLY 

1) Severe tooth- aches at night. 

2) Spontaneous pain 

3) Non –vital pulp 

4) Tooth mobility 

5) Uncontrolled haemorrhage at the time of exposure 

6) Intraoral and extra oral swelling 

7) Sinus tract formation 

 

RADIOGRAPHICALLY 

1) Radiographic evidence of pulp or peri-radicular degeneration. 

2) Widening of PDL space 

3) Purulent or serous exudate from the exposure. 

4) Presence of internal or external root resorption, calcification. 

 

Procedure 

The involved tooth were isolated with a rubber dam under local anaesthesia and disinfected with 0.2% 

chlorhexidine solution. Gross carious enamel and dentin wias removed using high speed round diamond or 

carbide bur. Further excavation was done using a low speed round bur or a spoon excavator after application of 

caries detecting dye. Only those pulps that were exposed at the end of removal of the remaining decayed dentin 

was selected for direct pulp capping procedure. 

Haemostasis was achieved with a cotton pellet wet with Sodium hypochlorite and hydrogen peroxide placed on 

the exposure site. After haemostasis, the teeth were divided into two experimental groups: 

Group 1- MTA Angelus 

Group 2 – Endocem Zr 

After application of the experimental material, the cavity was temporarily sealed with IRM cement. The patient 

was recalled after three weeks and permanent restoration was placed after evaluating the prognosis. 
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Results obtained after follow-up were evaluated statistically and conclusion wias drawn. 

 

Patients were recalled at 3months, 6 months, 12 months and evaluated clinically and radiographically. 

Treatment was considered successful clinically, when the pulp remains vital with normal response to thermal 

and electric tests without the signs of spontaneous pain and radiographically, there was no periapical pathology, 

furcation radiolucency, internal or external resorption, calcifications. 

 

STATISTICAL ANALYSIS 

A total of thirty teeth were selected for this study. The various clinical and radiographic parameters 

assessed were pain, tender on percussion, thermal tests, EPT and radiographically periapical radiolucency, 

furcation radiolucency, calcification and resorption. All the data obtained were tabulated and subjected to 

statistical analysis. The intergroup comparison for the difference of scores between independent groups was 

done using the independent t test, One Way ANOVA and Chi Square test. 

 

III. Results 
 

 The clinical and radiographic parameters selected for the study were evaluated at 3 weeks, 3 months, 6 

months & 12 months for all the three groups.  

 

 For Pain, Tender on percussion, Thermal test, Electric pulp test, periapical radiolucency, furcation 

radiolucency and calcification & resorption, there was statistically significant difference between Group 1, 

Group 2 at 3 months, 6 months & 12 months. 

 Group 1 was comparatively better than group 2 for all clinical and radiographic parameters but 

differences were not statistically significant 

 

IV. Discussion 
The maintenance of pulp vitality is a major goal of endodontics. Direct pulp capping for tooth decay 

has always been considered a controversial procedure generating unpredictable and often contraindicated 

outcomes. Direct pulp capping is a procedure in which an exposed dental pulp is covered with a pulp capping 

material that protects the pulp and permits healing and repair. Thus, exposed vital pulp which is unaffected 

possesses an inherent capacity for healing through cell reorganization and bridge formation when a proper 

biologic seal is provided and maintained. 

The Mineral Trioxide Aggregate is a kind of concrete consisting of an aggregate of mineral trioxides 

according to its name. The team lead by Prof. Torabinejad has developed it at the University of Loma Linda in 

California (USA) from year 1992 to 1993 to meet the demand to identify an ideal concrete for the endodontic 

surgery, especially when it is impossible to have a dry surgical field and when the cement has a direct contact 

with the periradicular tissues and/or the pulp. From a physical–chemical point of view MTA is a powder 

consisting of fine hydrophilic particles, which harden in presence of moisture. On the chemical point of view 

MTA is divided into calcium oxide and calcium phosphate as main components. The further physical and 

structural analysis identifies the cohabitation of two different phases: a crystalline phase rich of calcium, silicon 

and oxygen; an amorphous phase, rich of calcium and phosphates.
3
 The crystalline phase, which consists 

primarily of calcium oxide, becomes calcium hydroxide when interacting with the exudate, then stimulating the 

formation of hard tissue repair. 
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