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Abstract

This in-vivo study used calcium hydroxide pulpotomy of a 

premolar tooth to investigate the potential for reparative 

dentin development without causing unfavorable side 

effects. For cosmetic reasons, a pulpotomy using calcium 

hydroxide was used to treat a patient's right first premolar 

tooth. In order to expose the pulp, a round cavity with a 

diameter of 2 mm was initially created on the occlusal 

surface using a flat end fissure bur and a high-speed hand 

piece under adequate cooling conditions. After using sterile 

cotton pellets to staunch the bleeding, Dycal was applied to 

the exposed pulp tissue in accordance with the 

manufacturer's instructions. The tooth was pulled at 4 weeks 

under local anesthetic, and it was preserved for 24 hours in 

4% neutral buffered formaldehyde. After being 

demineralized, the specimen was imbedded in paraffin. A 

blind observer used a light microscope fitted with a digital 

camera and a computer for histometry to examine a series of 

sections containing pulp tissue that had been longitudinally 

serially sectioned at a thickness of 6 µm. lastly, the 

experimental tooth's amount of newly generated hard tissue 

was measured. The findings indicated that the exposed pulp 

tissue is only partially covered by the 0.9 ± 0.2 µm thick 

layer of reparative dentin development. In conclusion, 

although it does not entirely cover the exposed pulp, 

calcium hydroxide can promote reparative dentin production 

and pulpal lesion healing in exposed teeth. 
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Introduction 

A crucial pulp therapy known as pulpotomy involves removing all or part of the coronal pulp and covering the remaining pulp 

with a pulpotomy substance [1]. The premise of this treatment is that, following the amputation of the permanent teeth's coronal 

pulp, the remaining pulp is shielded from damage by a substance that stimulates the growth of new tissue and continues to be 

vital and healthy [2]. Numerous substances, including mineral trioxide aggregate (MTA), adhesive systems, and calcium 

hydroxide, have been suggested as pulpotomy agents. According to studies [3-5], a material employed as a pulp protective agent 

needs to be bactericidal, biocompatible, able to promote the creation of hard tissue, and able to build a biological seal that lasts 

for a long time [6].  

For important pulp therapies, calcium hydroxide has traditionally been the preferred material. An alkaline substance known for 

its bactericidal qualities; calcium hydroxide can cause the development of hard tissue in human teeth  [7]. Nevertheless, it has a 
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number of drawbacks, such as poor sealing and adherence to 

dentin, erratic dentinal bridge creation, and the existence of 

tunnel holes in these bridges that could serve as possible 

entry points for germs [8-10]. However, a histological study is 

required to clarify the induction of reparative dentin by 

calcium hydroxide. 

 

Case Report: 

A 15-year-old patient with chief complaint of aesthetics 

visited the Department of Orthodontics. Additional oral 

examination revealed no anomalies. An intraoral 

examination found that the top anterior region of the jaw 

was proclinated. Both percussion and palpation revealed no 

pain or edema. A tooth's viability is tested. There was no 

aberrant periapical pathosis found upon radiographic 

evaluation. He needs his four first premolar teeth extracted 

for cosmetic repair. A purposeful complete pulpotomy using 

calcium hydroxide was performed for this investigation in 

order to measure the quantity of reparative dentin 

development covering the pulp tissue that was exposed.  

Following mouth preparation, a circular cavity with a 

diameter of 2 mm was created on the upper right first 

premolar tooth's occlusal surface in order to expose the pulp. 

This was done by utilizing a high-speed hand piece and a 

flat end fissure bur (Shofu Dental Corporation, Japan) under 

adequate cooling conditions. The exposed pulp tissue was 

coated with Dycal (DENTSPLY, Germany) in accordance 

with manufacturer's instructions after bleeding was 

controlled with sterile cotton pellets. To fill the cavity, a 

composite resin restoration was applied. 

 

Assessment: 

Qualitative analysis: 

The tooth was pulled at four weeks under local anesthetic, 

and it was preserved for twenty-four hours in cold 4% 

neutral buffered formaldehyde. After being demineralized, 

the specimen was imbedded in paraffin. Following 6µm 

longitudinal serial sectioning, hematoxylin and eosin was 

used to stain each section. A light microscope with a digital 

camera and a computer for histometry was used to observe a 

series of sections comprising pulp tissue by a blind observer.  

Quantitative analysis of new hard tissues: 

The amount of new hard tissue formed was assessed from 

experimental tooth. The area covered by newly formed hard 

tissue in these sections was measured by using digital, 

histometry equipment. 

 

Result 

At four weeks following pulpotomy, the necrotic tooth in 

calcium hydroxide exhibited no clinical indications or 

symptoms of pulpal or periradicular illnesses. The thickness 

of reparative dentin formation is 0.9 ± 0.2µm and 

incompletely covers the exposed pulp tissue. 

 

  
 

 Fig: Dycal Fig: Histology of reparative dentin 

 

Discussion 

The creation of dentinal bridges beneath calcium hydroxide 

was found to be unpredictable based on histological 

assessments of pulpal responses to vital pulp treatment. 

Additionally, pulps coated in calcium hydroxide showed 

inflammation. Prior research also demonstrated that dentinal 

bridges developed beneath calcium hydroxide had lesser 

quality tunnel flaws and thickness compared to MTA and 

BiodentineTM cement [4-6]. Other adverse observations in 

calcium hydroxide included foci of necrosis, dystrophic 

calcifications, and pulpal inflammation [4]. The results of this 

investigation demonstrated that there is no predictable 

reaction of the human tooth pulp to calcium hydroxide. 

Another study, however, showed positive results; pulp 

necrosis was present but dentinal bridge creation was absent 

[11]. 

Another intriguing discovery was that, for four weeks 

following pulpotomy, the necrotic tooth in calcium 

hydroxide exhibited no clinical indications or symptoms of 

pulpal or periradicular illnesses. Research has indicated that 

the effectiveness of calcium hydroxide-based vital pulp 

therapy diminishes over time [11]. Consequently, following 

crucial pulp therapies over an extended period of time is 

crucial, especially if calcium hydroxide is being employed. 

 

Conclusion 

Calcium hydroxide is capable to induce pulpal wound 

healing and reparative dentin formation in the exposed tooth 

but it does not completely cover the exposed pulp. More 

study is needed for conclusive result. 

 

References 

1. Tziafas D, Smith AJ, Lesot H. Designing new treatment 

strategies in vital pulp therapy. Journal of Dentistry. 

2000; 28:77-92.  

2. Taha NA, Ahmad MB, Ghanim AJ. Assessment of 

mineral trioxide aggregate pulpotomy in mature 

permanent teeth with carious exposures. International 

Endodontic Journal. 2017; 50:117-25.  

http://www.multiresearchjournal.com/


International Journal of Advanced Multidisciplinary Research and Studies   www.multiresearchjournal.com 

132 

3. Sultana R, Hossain M, Alam MS. Evaluation of clinical  

and radiological outcomes of mineral trioxide aggregate 

and calcium hydroxide as indirect pulp capping agents 

in the treatment of deep carious lesion of permanent 

teeth. Bangabandhu Sheikh Mujib Medical University 

Journal. 2016; 9:140-145. 

4. Hossain M, Sajedeen M, Nakamura Y. Induction of 

reparative dentin by calcium silicate-based material as 

direct pulp capping agent. Bangabandhu Sheikh Mujib 

Medical University Journal. 2019; 12:182-186.  

5. Ali H, Shahriar M, Gaffer MA, Ahmad M, Ashrafi Z, 

Shusta FH, et al. Induction of Reparative Dentin 

Following Pulpotomy with Mineral Tri Oxide 

Aggregate (MTA) One Week Follow up visit: A Case 

Report. International Journal of Advanced 

Multidisciplinary Research and Studies. 2024; 4:1257-

1259.  

6. Akter R, Moral MA, Asaduszaman M, Hossain M. The 

Radiographic Outcome of Biodentine and Calcium 

Hydroxide as Indirect Pulp Capping Agent in the 

Management of Deep Caries. International Journal of 

Medical Science. 2023; 10:20-24. 

7. Nosrat IV, Nosrat CA. Reparative hard tissue formation 

following calcium hydroxide application after partial 

pulpotomy in cariously exposed pulps of permanent 

teeth. International Endodontic Journal. 1998; 31:221-

226. 

8. Ford TR, Torabinejad M, Abedi HR, Bakland LK, 

Kariyawasam SP. Using mineral trioxide aggregate as a 

pulp-capping material. Journal of American Dental 

Association. 1996; 127:1491-1494. 

9. Holland R, de Souza V, de Mello W, Nery MJ, Bernabé 

PF, Otoboni Filho JA. Permeability of the hard tissue 

bridge formed after pulpotomy with calcium hydroxide: 

A histologic study. Journal of American Dental 

Association. 1979; 99:472-475. 

10. Asgary S, Eghbal MJ, Parirokh M, Ghanavati F, Rahimi 

H. A comparative study of histologic response to 

different pulp capping materials and a novel endodontic 

cement. Oral Surgery Oral Medicine Oral Pathology 

Oral Radiology, and Endodontology. 2008; 106:609-

614. 

11. Barthel CR, Rozenkranz B, Leuenberg A, Roulet JF. 

Pulp capping of carious exposures: Treatment outcome 

after 5 and 10 years: A retrospective study. Journal of 

Endodontics. 2000; 26:525-528. 

http://www.multiresearchjournal.com/

