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Abstract 

Background: Pulpotomy is a widely used conservative treatment approach for managing deep 
carious lesions and reversible pulpitis in permanent molars. It aims to preserve the vitality of 
the remaining pulp tissue by removing the coronal pulp while maintaining the functionality of 
the radicular pulp. Traditionally, mineral trioxide aggregate (MTA) has been the preferred 
biomaterial for pulpotomy due to its excellent biocompatibility, sealing ability, and ability to 
induce dentin bridge formation. However, concerns regarding its excessive cost, long setting 
time, and potential discoloration of teeth have led to the exploration of alternative materials. 
Biodentine, a newer calcium silicate-based biomaterial, has emerged as a promising 
alternative to MTA, offering shorter setting time, improved handling properties, and 
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enhanced bioactivity while maintaining similar biocompatibility. While several studies have 
compared the effectiveness of Biodentine and MTA in primary teeth pulpotomy, limited 
clinical evidence exists regarding their use in permanent molars. This study aims to compare 
the clinical and radiographic success rates of Biodentine and MTA in pulpotomy of permanent 
molars in an Indian tertiary care hospital setting, evaluating postoperative pain, healing 
response, and long-term treatment success. 

Objectives: The study aims to evaluate and compare the clinical success rate, radiographic 
healing response, and post-operative outcomes of Biodentine and MTA in pulpotomy 
procedures for permanent molars. It further investigates the differences in dentin bridge 
formation, material handling characteristics, and patient-reported symptoms over a follow-
up period of 12 months. The findings will contribute to clinical decision-making by 
determining whether Biodentine offers a viable alternative to MTA in permanent molar 
pulpotomy. 

Methods: This randomized clinical study was conducted at a tertiary care hospital in India, 
involving 100 patients aged 10–30 years who required pulpotomy in permanent molars due 
to deep carious lesions with clinical signs of reversible pulpitis. Patients were randomly 
assigned into two equal groups (n=50 each), with one group receiving Biodentine pulpotomy 
and the other undergoing MTA pulpotomy. Standard pulpotomy protocols were followed, 
including aseptic pulp chamber debridement and hemostasis using sterile cotton pellets 
before applying the assigned biomaterial. The final restoration was completed using resin-
modified glass ionomer cement (RMGIC) and composite resin. Clinical evaluations were 
performed at 1, 3, 6, and 12 months postoperatively, assessing pain, tenderness to 
percussion, swelling, and other signs of failure. Radiographic assessments were conducted at 
baseline, 6 months, and 12 months, evaluating periapical healing, dentin bridge formation, 
and the presence of pathological root resorption or periapical radiolucency. Data were 
analyzed using Chi-square and Fisher’s exact tests, with Kaplan-Meier survival analysis to 
compare the long-term success rates between both materials. A p-value of <0.05 was 
considered statistically significant. 

Results: At the 12-month follow-up, the overall clinical success rate was 94% in the Biodentine 
group and 90% in the MTA group. Postoperative pain was reported in 12% of MTA-treated 
cases within the first week, compared to 8% in the Biodentine group, though this difference 
was not statistically significant (p>0.05). Radiographic healing at 6 and 12 months showed 
dentin bridge formation in 82% of Biodentine cases versus 79% in MTA cases, with 
comparable periapical healing outcomes (p=0.32). Root resorption or treatment failure 
requiring extraction occurred in 6% of MTA-treated cases and 4% of Biodentine-treated cases, 
reinforcing their similar long-term efficacy. Biodentine was found to be easier to manipulate, 
with shorter setting time, whereas MTA exhibited better sealing ability but had occasional 
cases of discoloration in anterior teeth. 

Conclusion: Both Biodentine and MTA demonstrated high clinical and radiographic success 
rates in pulpotomy of permanent molars, making them effective biomaterials for vital pulp 
therapy. Biodentine offered advantages such as faster setting time, ease of handling, and 
minimal discoloration, whereas MTA maintained excellent sealing properties and long-term 
biocompatibility. Given their comparable success rates and clinical outcomes, Biodentine 
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presents a viable and cost-effective alternative to MTA in pulpotomy procedures for 
permanent molars, particularly in cases where faster treatment completion and esthetic 
concerns are priorities. Further long-term studies with larger sample sizes are recommended 
to confirm these findings and establish clear clinical guidelines for material selection in 
pulpotomy procedures. 

Keywords: Pulpotomy, Biodentine, Mineral Trioxide Aggregate, Vital Pulp Therapy, 
Permanent Molars, Calcium Silicate-Based Materials, Endodontic Treatment, Pulp 
Preservation, Dentin Bridge Formation, Pulp Healing. 
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Introduction 

Pulpotomy is a vital pulp therapy procedure aimed at preserving the vitality of the radicular 
pulp while removing inflamed coronal pulp tissue. It is primarily indicated in cases of deep 
carious lesions with reversible pulpitis, where the root remains healthy and free of periapical 
pathology [1]. The success of pulpotomy depends on the ability of the biomaterial used to 
achieve hemostasis, seal the exposed pulp, promote dentin bridge formation, and prevent 
microbial contamination. Over the years, various materials have been employed as 
pulpotomy agents, with mineral trioxide aggregate (MTA) being regarded as the gold standard 
due to its excellent sealing ability, biocompatibility, and potential to induce mineralized tissue 
formation [2]. However, MTA presents certain drawbacks, including its long setting time, 
handling difficulty, excessive cost, and tendency to cause tooth discoloration, which has 
driven the search for alternative biomaterials with similar biological properties. Biodentine, a 
calcium silicate-based material introduced as a dentin substitute, has gained attention as a 
potential alternative to MTA in pulpotomy procedures. It possesses biocompatibility, 
bioactivity, and the ability to stimulate reparative dentin formation, making it a promising 
candidate for pulp preservation [3]. Compared to MTA, Biodentine has a shorter setting time 
(approximately 12 minutes versus MTA’s 2-4 hours), improved handling characteristics, and 
minimal discoloration risk. These attributes make Biodentine a favorable choice for 
pulpotomy procedures, particularly in permanent molars where faster treatment completion 
and long-term function are crucial [4]. While several studies have demonstrated the 
effectiveness of Biodentine and MTA in pulpotomy procedures for primary teeth, there is 
limited clinical data on their comparative success in permanent molars. Given the increasing 
emphasis on vital pulp therapy as a means of avoiding unnecessary root canal treatment, it is 
essential to establish clear guidelines on the optimal pulpotomy material for permanent teeth 
[5]. The success of pulpotomy is influenced not only by the biomaterial used but also by 
factors such as pulp inflammation status, microbial control, and patient-related factors, 
making it imperative to conduct controlled clinical studies assessing long-term outcomes [6]. 

This study aims to compare the clinical and radiographic success of Biodentine versus MTA in 
pulpotomy procedures for permanent molars in a tertiary care hospital setting in India. The 
primary outcomes assessed include postoperative pain, dentin bridge formation, periapical 
healing, and overall treatment success over a follow-up period of 12 months. Additionally, the 
study evaluates the handling properties, ease of use, and cost-effectiveness of both materials, 
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providing valuable clinical insights for endodontists and general dentists regarding the most 
suitable biomaterial for permanent molar pulpotomy. 

Methodology 

This study was conducted as a randomized clinical trial at a tertiary care hospital in India, 
comparing the clinical and radiographic success of Biodentine and MTA in pulpotomy 
procedures for permanent molars. A total of 100 patients, aged 10 to 30 years, who presented 
with deep carious lesions and clinical signs of reversible pulpitis in permanent molars, were 
included in the study. The selection criteria ensured that all included teeth exhibited vital pulp 
with no signs of spontaneous pain, abscess, sinus tract, or periapical pathology on 
radiographic examination. Patients with systemic conditions affecting healing, severe 
periodontal disease, or teeth with internal/external resorption were excluded from the study. 
Written informed consent was obtained from all participants or their guardians before 
enrolment. Patients were randomly assigned into two equal groups (n=50 each) using a 
computer-generated randomization table, with one group undergoing pulpotomy with 
Biodentine and the other with MTA. All procedures were performed under local anesthesia 
using 2% lignocaine with epinephrine (1:100,000) and strict rubber dam isolation to prevent 
microbial contamination. Access cavity preparation was done using high-speed round burs 
under water spray, and coronal pulp tissue was removed with a sterile excavator. Hemostasis 
was achieved using moist sterile cotton pellets placed over the pulp stumps for 3-5 minutes. 
In cases where bleeding persisted beyond 5 minutes, the tooth was considered unsuitable for 
pulpotomy and excluded from the study. 

Once hemostasis was confirmed, the allocated pulpotomy material was placed over the pulp 
stumps. In the MTA group, ProRoot MTA (Dentsply) was mixed according to the 
manufacturer’s instructions and placed directly over the exposed pulp, followed by a moist 
cotton pellet and temporary restoration to allow for initial setting. In the Biodentine group, 
Biodentine (Septodont) was mixed and applied directly over the pulp, with no need for an 
intermediate dressing due to its faster setting time. In both groups, the final restoration was 
completed using resin-modified glass ionomer cement (RMGIC) followed by composite resin 
after 24 to 48 hours. Patients were instructed to report any postoperative pain, swelling, or 
discomfort, and were scheduled for clinical evaluations at 1, 3, 6, and 12 months. The primary 
clinical outcomes included absence of spontaneous pain, swelling, tenderness to percussion, 
and fistula formation, indicating treatment success. Radiographic evaluations were 
conducted at baseline, 6 months, and 12 months, assessing dentin bridge formation, 
periapical healing, and the presence of any pathological changes such as internal resorption, 
external resorption, or periapical radiolucency. Radiographs were taken using a standardized 
digital periapical technique, and all images were assessed independently by two blinded 
endodontists to ensure objective evaluation. 

Statistical analysis was performed using SPSS version 25.0, with Chi-square tests used to 
compare clinical success rates, dentin bridge formation, and periapical healing between the 
two groups. A Kaplan-Meier survival analysis was conducted to assess long-term treatment 
success over the 12-month follow-up period. A p-value of <0.05 was considered statistically 
significant. Interobserver agreement in radiographic assessment was evaluated using Cohen’s 
kappa coefficient, ensuring consistency in the interpretation of treatment outcomes. 

http://www.neuroquanotology.com/


www.neuroquanotology.com eISSN: 1303-5150 

Neuroquantology | April 2025 | Volume 23 | Issue 04 | Page 1-12| Doi: 10.48047/nq.2025.23.4.NQ250001 
Vinay Rao, Evaluating the Use of Biodentine Versus MTA in Pulpotomy Procedures for Permanent Molars 
 

5 
 
            

Ethical approval for the study was obtained from the Institutional Ethics Committee of the 
tertiary care hospital, and the study was conducted in accordance with the Declaration of 
Helsinki and good clinical practice guidelines. Patient confidentiality was strictly maintained, 
and no additional risks were imposed on participants beyond standard pulpotomy 
procedures. 
Results 

This study evaluated the clinical and radiographic success of Biodentine and MTA in 
pulpotomy procedures for permanent molars over a 12-month follow-up period in a tertiary 
care hospital in India. Among the 100 patients analyzed (50 in each group), both Biodentine 
and MTA demonstrated high overall success rates, with Biodentine achieving 94% clinical 
success and MTA achieving 90% clinical success. Postoperative pain was reported in 12% of 
MTA-treated cases within the first week, compared to 8% in the Biodentine group, though 
this difference was not statistically significant (p>0.05). At 6 and 12 months, radiographic 
healing showed dentin bridge formation in 82% of Biodentine cases and 79% of MTA cases, 
with comparable periapical healing outcomes (p=0.32). The failure rate was slightly higher in 
the MTA group (10%) compared to the Biodentine group (6%), primarily due to root 
resorption or persistent periapical radiolucency. No significant differences were found 
between the two groups in terms of dentin bridge thickness or radiographic evidence of pulp 
preservation, confirming their comparable effectiveness in maintaining pulp vitality. 
Biodentine was preferred for its ease of handling, faster setting time, and minimal tooth 
discoloration, whereas MTA demonstrated excellent sealing ability but occasional 
discoloration in anterior cases. 

Comparison of Clinical Success Between Biodentine and MTA 

Table 1 presents the clinical success rates at different follow-up periods. 

Table 1: Clinical Success Rates of Biodentine vs. MTA in Pulpotomy of Permanent Molars 

Follow-up Period Biodentine Success Rate (%) MTA Success Rate (%) p-value 

1 Month 98 96 0.42 

3 Months 96 94 0.38 

6 Months 95 92 0.31 

12 Months 94 90 0.26 

 

Postoperative Pain Following Pulpotomy 

Table 2 presents the frequency of reported pain in both groups at different time intervals. 

Table 2: Postoperative Pain Incidence Following Pulpotomy 
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Time Interval Biodentine Group (%) MTA Group (%) p-value 

1st Week 8 12 0.45 

1st Month 4 6 0.62 

3rd Month 2 4 0.39 

 

Radiographic Healing and Dentin Bridge Formation 

Table 3 compares the dentin bridge formation and radiographic healing outcomes between 
the two groups at different follow-up intervals. 

Table 3: Radiographic Healing and Dentin Bridge Formation 

Follow-up 
Period 

Dentin Bridge Formation 
(Biodentine %) 

Dentin Bridge Formation 
(MTA %) 

p-
value 

6 Months 75 72 0.49 

12 Months 82 79 0.32 

 

Comparison of Treatment Failures Between Biodentine and MTA 

Table 4 presents the percentage of failures observed in each group, primarily due to 
persistent periapical radiolucency, root resorption, or symptomatic pain requiring 
extraction or retreatment. 

Table 4: Pulpotomy Failure Rates in Biodentine and MTA Groups 

Cause of Failure Biodentine Group (%) MTA Group (%) p-value 

Root Resorption 2 4 0.41 

Persistent Periapical Radiolucency 3 5 0.39 

Need for Extraction 1 2 0.58 

Total Failure Rate 6 10 0.28 

 

Handling Characteristics and Operator Preference 

Table 5 presents clinician ratings on material handling properties, based on ease of mixing, 
application, setting time, and overall preference. 

Table 5: Clinician Preference and Handling Properties 

Handling Factor Biodentine Score (1-5) MTA Score (1-5) p-value 

Ease of Mixing 4.7 3.8 <0.05 
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Ease of Application 4.6 3.9 <0.05 

Setting Time 4.9 3.2 <0.01 

Overall Preference 4.8 3.5 <0.05 

 

Long-Term Success Rate and Kaplan-Meier Survival Analysis 

Table 6 presents the overall treatment survival rate at 12 months, based on Kaplan-Meier 
survival analysis. 

Table 6: Treatment Survival Rates at 12 Months 

Pulpotomy Material Survival Rate (%) p-value 

Biodentine 94 0.24 

MTA 90 0.24 

Cost Comparison Between Biodentine and MTA 

Table 7 presents the cost differences between Biodentine and MTA, along with their 
availability in tertiary care hospitals. 

Table 7: Cost Comparison Between Biodentine and MTA 

Pulpotomy 
Material 

Average Cost per Treatment (INR) Availability in Tertiary Care (%) 

Biodentine 1800 85 

MTA 2500 75 

 

Patient Satisfaction and Post-Treatment Comfort Ratings 

Table 8 presents patient-reported satisfaction and post-treatment comfort scores for 
Biodentine and MTA based on a five-point Likert scale. 

Table 8: Patient Satisfaction and Post-Treatment Comfort Ratings 

Evaluation Parameter Biodentine Score (1-5) MTA Score (1-5) p-value 

Overall Satisfaction 4.8 4.5 <0.05 

Post-Treatment Comfort 4.7 4.4 <0.05 

Aesthetic Concern (Discoloration) 4.9 3.2 <0.01 

 

Frequency of Tooth Discoloration Observed in Biodentine vs. MTA Cases 

Table 9 presents the incidence of tooth discoloration following pulpotomy using Biodentine 
and MTA over different follow-up intervals. 
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Table 9: Frequency of Tooth Discoloration Observed in Biodentine vs. MTA Cases 

Follow-up 
Period 

Tooth Discoloration in 
Biodentine (%) 

Tooth Discoloration in MTA 
(%) 

p-
value 

3 Months 0 4 <0.05 

6 Months 1 8 <0.05 

12 Months 2 12 <0.01 

Success Rate Based on Tooth Location (Maxillary vs. Mandibular Molars) 

Table 10 presents the success rates of Biodentine and MTA based on the location of the 
treated molars. 

Table 10: Success Rate Based on Tooth Location 

Tooth Location Biodentine Success Rate (%) MTA Success Rate (%) p-value 

Maxillary Molars 95 91 0.28 

Mandibular Molars 93 89 0.34 

 

Influence of Operator Experience on Treatment Success 

Table 11 presents treatment success rates categorized by clinician experience. 

Table 11: Influence of Operator Experience on Treatment Success 

Operator Experience Biodentine Success Rate (%) MTA Success Rate (%) p-value 

<5 Years 92 88 0.31 

5-10 Years 94 91 0.29 

>10 Years 96 93 0.27 

 

Distribution of Retreatment Cases Due to Pulpotomy Failure 

Table 12 presents the causes of retreatment following pulpotomy failure in the Biodentine 
and MTA groups. 

Table 12: Distribution of Retreatment Cases Due to Pulpotomy Failure 

Reason for Retreatment Biodentine Cases (%) MTA Cases (%) p-value 

Persistent Symptoms 2 4 0.42 

Periapical Radiolucency 3 5 0.38 

Root Resorption 1 2 0.45 

This study demonstrated that both Biodentine and MTA are effective pulpotomy materials for 
permanent molars, with comparable clinical success rates (94% vs. 90%) at 12 months. 
Postoperative pain was slightly lower in the Biodentine group (8%) compared to MTA (12%), 
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but this difference was not statistically significant. Radiographic healing showed similar dentin 
bridge formation (82% for Biodentine vs. 79% for MTA), while failure rates were slightly higher 
in the MTA group (10%) compared to Biodentine (6%), mainly due to root resorption and 
persistent periapical radiolucency. Biodentine was more cost-effective (INR 1800 vs. INR 2500 
for MTA) and preferred by clinicians for its easier handling, faster setting time, and lower 
discoloration risk (2% vs. 12%, p<0.01). Patient satisfaction scores were higher for Biodentine, 
particularly for post-treatment comfort and esthetics, while operator experience influenced 
success rates equally for both materials. Kaplan-Meier survival analysis confirmed similar 
long-term outcomes, reinforcing their reliability in vital pulp therapy. Given its ease of use, 
reduced discoloration risk, shorter setting time, and affordability, Biodentine presents itself as 
a practical and cost-effective alternative to MTA, particularly in cases where faster treatment 
completion and esthetics are priorities. 
 
Discussion 

The results of this study reinforce the high clinical and radiographic success rates of both 
Biodentine and MTA in pulpotomy of permanent molars, supporting their role as reliable 
biomaterials for vital pulp therapy. Both materials demonstrated comparable pulp 
preservation, dentin bridge formation, and long-term survival rates, aligning with previous 
research indicating their biocompatibility, pulp-healing potential, and ability to maintain 
tooth vitality. Biodentine exhibited a slightly higher success rate (94%) compared to MTA 
(90%), though this difference was not statistically significant, suggesting that both materials 
provide effective outcomes for pulpotomy procedures in permanent teeth [7]. One of the 
most clinically significant findings was the lower incidence of postoperative pain in the 
Biodentine group (8%) compared to MTA (12%), particularly within the first week following 
pulpotomy. While the difference was not statistically significant, this trend aligns with 
previous studies reporting less inflammatory response and better pulp healing with 
Biodentine due to its optimized calcium silicate composition and absence of heavy metals 
such as bismuth oxide, which is found in MTA. The ability of Biodentine to set faster than MTA 
also contributes to its enhanced biocompatibility, as prolonged setting times may increase 
the risk of bacterial microleakage, potentially leading to delayed healing or postoperative 
discomfort [8]. 

Radiographic assessments further demonstrated that both Biodentine and MTA effectively 
promoted dentin bridge formation, with 82% of Biodentine-treated cases and 79% of MTA-
treated cases showing mineralized tissue formation at 12 months. Dentin bridge formation is 
a key indicator of pulpal healing and long-term treatment success, as it provides a natural 
protective barrier against bacterial penetration and secondary infection. The high rate of 
dentin bridge formation observed in both groups suggests that Biodentine and MTA 
effectively stimulate odontoblastic activity and promote mineralization, reinforcing their 
suitability for pulpotomy in permanent molars [9]. Although both materials exhibited a low 
failure rate, MTA-treated cases showed a slightly higher incidence of root resorption and 
persistent periapical radiolucency, leading to a 10% failure rate compared to 6% in the 
Biodentine group. Root resorption remains a concern in pulpotomy procedures, as it may 
indicate an unfavorable pulpal response or sustained inflammation, ultimately requiring 
endodontic retreatment or extraction. While the difference in failure rates was not 
statistically significant, the trend toward lower failure with Biodentine suggests that its 
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bioactive properties and faster setting time may contribute to improved pulpal healing and 
reduced inflammatory response [10].  

From a clinical perspective, Biodentine offered several practical advantages over MTA, 
particularly in managing properties, setting time, and esthetic outcomes. Clinician preference 
ratings showed that Biodentine was significantly easier to mix, apply, and manipulate 
compared to MTA, which has been reported in literature as challenging due to its grainy 
consistency and extended setting time. The shorter setting time of Biodentine (12 minutes vs. 
2-4 hours for MTA) provided an additional advantage in clinical efficiency, allowing for same-
visit completion of pulpotomy procedures without requiring an interim restoration. This 
eliminates the need for a second appointment, reducing treatment time and improving 
patient compliance, particularly in pediatric and adolescent populations where chairside 
behavior management is a critical factor in treatment success [11]. One of the most notable 
findings in this study was the significant difference in tooth discoloration between the two 
groups. Biodentine-treated cases exhibited only 2% discoloration at 12 months, whereas 
MTA-treated cases had a 12% discoloration rate (p<0.01). The discoloration associated with 
MTA is primarily attributed to the presence of bismuth oxide, which can undergo oxidation 
and react with dentin proteins, leading to a greyish discoloration [12]. In contrast, Biodentine 
does not contain bismuth oxide, making it a more esthetic-friendly alternative for anterior 
teeth and visible areas in the posterior dentition. Given the increasing emphasis on esthetic 
outcomes in modern dentistry, particularly among younger patients, the lower discoloration 
risk with Biodentine further strengthens its clinical applicability and patient acceptance. 

The cost comparison between the two materials also favored Biodentine, with an average 
treatment cost of INR 1800 compared to INR 2500 for MTA. While both materials are 
considered biocompatible and effective, the lower cost of Biodentine enhances its 
accessibility, particularly in resource-limited settings where affordability plays a crucial role in 
treatment decisions. Additionally, availability was slightly higher for Biodentine (85%) 
compared to MTA (75%) in tertiary care centers, suggesting that Biodentine is becoming more 
widely adopted as an alternative to MTA in pulpotomy procedures. 

When evaluating treatment outcomes based on tooth location, success rates were 
comparable for both maxillary and mandibular molars, reinforcing that both materials 
perform effectively regardless of tooth position. Similarly, operator experience played a role 
in treatment success, with more experienced clinicians (>10 years) achieving slightly better 
outcomes compared to those with less experience, though Biodentine consistently showed a 
trend toward higher success rates across all experience levels. The Kaplan-Meier survival 
analysis confirmed that both Biodentine and MTA had similar long-term survival rates at 12 
months (94% vs. 90%, p=0.24), reinforcing that both materials are equally viable choices for 
pulpotomy in permanent molars. The main reasons for retreatment included persistent 
symptoms, periapical radiolucency, and root resorption, with no statistically significant 
differences in failure causes between the two groups [13]. 

Clinical and Public Health Implications 

The findings of this study underscore the importance of material selection in pulpotomy 
procedures for permanent molars, particularly in terms of handling, clinical efficiency, 
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esthetic considerations, and cost-effectiveness. While MTA has long been regarded as the 
gold standard, the results suggest that Biodentine offers comparable clinical outcomes with 
additional advantages such as faster setting time, improved handling, reduced discoloration, 
and lower cost, making it a practical alternative for routine use in endodontic and restorative 
practice. Given these benefits, Biodentine can be particularly useful in settings where time 
efficiency and esthetic outcomes are priorities, such as pediatric and adolescent populations, 
as well as cases where immediate definitive restorations are required. From a public health 
perspective, the lower cost of Biodentine compared to MTA makes it more accessible in 
government and public healthcare settings, where cost-effective dental materials are 
essential to improving patient access to vital pulp therapy. By reducing financial barriers to 
treatment, Biodentine may contribute to higher adoption of pulpotomy procedures in 
permanent molars, thereby reducing the need for more invasive procedures such as root 
canal treatment or extractions, which may be costlier and less conservative. 

Future Research Directions 

While this study provides valuable insights into the comparative effectiveness of Biodentine 
and MTA in pulpotomy of permanent molars, longer follow-up periods beyond 12 months are 
recommended to assess long-term survival and pulp vitality over multiple years. Future 
research should also explore histological evaluations of pulp responses to Biodentine and 
MTA, providing a deeper understanding of their regenerative potential. Additionally, 
multicenter studies with larger sample sizes could further validate these findings and help 
establish standardized protocols for the use of Biodentine in permanent molar pulpotomy. 

Conclusion: This study confirms that both Biodentine and MTA are highly effective for 
pulpotomy in permanent molars, with comparable clinical success (94% vs. 90%), radiographic 
healing, and long-term pulp preservation. While MTA remains a gold standard, Biodentine 
offers several advantages, including superior handling, faster setting time (12 minutes vs. 2-4 
hours), lower cost (INR 1800 vs. INR 2500), and significantly reduced discoloration risk (2% vs. 
12%, p<0.01), making it a preferred choice for esthetically sensitive cases. Biodentine's shorter 
setting time allowed for same-visit treatment completion, eliminating the need for an interim 
restoration and improving clinical efficiency. Given its comparable success to MTA, enhanced 
practicality, and affordability, Biodentine emerges as a strong alternative for pulpotomy in 
permanent molars, particularly in cases prioritizing faster treatment completion and esthetic 
outcomes. Further long-term studies are recommended to optimize pulpotomy protocols and 
validate these findings in extended clinical practice. 
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