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Abstract 
Even though root canal therapy is the preferred modality of treatment in symptomatic irreversible 

pulpitis, a combination of vital pulp therapy and non-surgical endodontic for the management of mature 

permanent teeth with apical periodontitis was done with a success rate of 93.3% and found that this 

modality can be a minimally invasive treatment option. This case report highlights on the selective vital 

pulp therapy treatment of the vital distal canal of a permanent mandibular molar and non-surgical root 

canal treatment of the necrotic mesial canals with a follow up of one year. 
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Introduction 

The pulpal inflammation can occur in response tor microbial, chemical, or physical irritants 

and it is termed as pulpitis [1]. A diagnosis of symptomatic irreversible pulpitis is made when 

the findings indicate that the vital inflamed pulp is incapable of healing [1]. Root canal therapy 

is the preferred modality of treatment for teeth diagnosed with apical periodontitis and studies 

have reported that it has a success rate of up to 95% [2]. However, root canal therapy tends to 

be expensive and time-consuming. Recently, coronal pulpotomies have been used to treat teeth 

with symptomatic irreversible pulpitis, with a 98.3% success rate [3]. This procedure promotes 

the idea of minimally invasive dentistry, which emphasizes the importance in maintaining the 

teeth's structure and function. One study reported 65.7% success when vital pulp therapy 

(VPT) was done in teeth with apical periodontitis after five years. Recently, a randomized 

clinical trial on vital pulp therapy with root canal therapy for the treatment of mature 

permanent mandibular molar teeth with apical periodontitis was done with a success rate of 

93.3% and found that this modality can be a minimally invasive treatment option [5]. The 

purpose of the paper is to present the case report using a combination of pulpotomy and non-

surgical endodontic for management of mature permanent mandibular molar tooth with apical 

periodontitis with a follow-up of one year.  

  

Case report  

A 25-year-old male presented to the Department of Conservative Dentistry and Endodontics 

with a complaint of dull pain in the lower left quadrant which was spontaneous in nature. The 

clinical examination revealed a carious lesion on the occlusal surface of the left mandibular 

permanent first molar. The patient reported pain on palpation, probing, and percussion but 

showed no signs of swelling or sinus tract. The electric pulp test (EPT; Kerr Vitality Scanner; 

SybronEndo, Glendora, CA, USA) on tooth #36 was positive, and the thermal (cold) test 

(Green Endo-Ice®, Coltene Whaledent, USA) resulted in lingering pain for longer than 10 

seconds. The periapical radiograph showed a coronal radiolucency involving enamel, dentin, 

and pulp with loss of lamina dura in relation to the mesial root of tooth #36. Based on the 

findings, tooth #36 had been diagnosed with necrobiosis with apical periodontitis.  
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The treatment options like non-surgical endodontic treatment, 

a vital pulp therapy or a combination were explained to the 

patient.  

The local anesthesia was achieved with lidocaine 2% with 

adrenaline 1:100,000 (Lox 2%, Neon Lab., New Delhi) 

followed rubber-dam isolation (Hygienic, Coltene, U.S.A) 

and disinfection of the dental dam using 5% sodium 

hypochlorite. The caries were excavated with a high speed 

aerotor handpiece and round bur. The treatment was done 

under 3.2x magnification using a dental magnifying loupe 

(TTL Galileon loupe, 3.2x, Admetac, Israel). On access 

opening, the mesial orifices remained necrotic while bleeding 

persisted in the distal canal orifice. A high-speed diamond bur 

was used to remove the exposed pulpal tissue to the level of 

the distal canal orifice. By using a 5% NaOCl moistened 

cotton for 5 minutes, followed by a pressure pack with dry 

cotton, the hemostasis was established (5) Once the bleeding 

was controlled, Biodentine (Septodont, Lancaster PA, USA) 

of 2-3 mm thickness was packed with a condenser above the 

orifices. Over the set Biodentine, a layer of light-cure RMGIC 

(Fusion I- Seal, Prevest DenPro, Jammu, India) was applied 

and 20 seconds light curing was done 

Non-surgical endodontic procedure was performed in the 

mesial canals after completion of pulpotomy in the distal 

canal. Following the working length determination (Root ZX, 

J Morita USA, Inc. Irvine, CA), the mesial canals were 

negotiated till #15 K file, and prepared with 0.04 taper #17 to 

25 EdgeFile Rotary Files (EdgeEndo, Albuquerque, NM, 

USA) with 5.25% sodium hypochlorite (Hyposol, Prevest 

DenPro, Jammu) and passive ultrasonic irrigation (Ultra X, 

Eigteeth, Orikam, India) followed by 17% EDTA (Prevest 

DenPro, Jammu India) irrigation and final saline irrigation. 

Obturation of the mesial canals were done using the warm 

compaction technique. The access cavity was sealed with a 

composite restoration (Filtek Z250, 3M ESPE). The patients 

were reviewed for 3, 6 and 12 months. On follow-up, the 

patient remained asymptomatic with no radiographic signs of 

peri-apical pathosis.  

 

Discussion 

The treatment modality is Non-Surgical Endodontic Therapy 

(NSET) for teeth diagnosed with irreversible pulpitis or apical 

periodontitis. But NSET is considered a invasive procedure 

that removes the healthy pulp leading to loss of the 

regeneration, proprioception and innervations of the pulp [6].  

The success of a treatment modality depends on the pulpal 

status which cannot be decided clinically alone. 

Histologically, in irreversible pulpitis, inflammation does not 

spread more than 2 mm out from the carious exposure [8]. 

Consequently, the radicular pulp can be preserved following 

the removal of a pulp that has suffered irreversible damages 
[7]. It has also been suggested that achieving hemostasis at the 

root canal orifice can be used as a diagnostic marker to 

evaluate the radicular pulp tissue's capability for healing. 

When bleeding can be stopped with 2.5% NaOCl in 5-10 

minutes, it indicates that the pulp is mildly irritated and has 

the potential to heal given the right conditions. 

In mature permanent teeth with carious pulp exposures, Taha 

et al. (2017) found a 100% success rate of MTA pulpotomy 

after a year [9]. In another study, mature permanent teeth with 

irreversible pulpitis that underwent pulpotomies with 

Biodentin demonstrated significant clinical success of 100% 

after one year and radiographic success of up to 93.8%. [10]. 

The clinical success rate was determined to be 97.4% 

clinically and 95.4% radiographically after 12 months by 

Cushley et al. (2019).  

A combination of vital pulp therapy with root canal therapy 

had a success rate of 93.3% in mature teeth diagnosed with 

apical periodontitis in a study by Koli et al, [5]. This method of 

treatment offers a better opportunity for simultaneous removal 

of the damaged pulp tissue and repair of the inflammatory 

pulp tissue. Hence, for cariously exposed teeth, this treatment 

approach can be referred to as "EndoVital" [5]. 

The case report's success was largely due to the standard 

protocol used, which was that described by AAPD 240 (2014) 

and AAE (2018). Color and constant pulp bleeding were 

considered to be key elements that needed to be watched 

during the course of treatment. In this case, hemostasis was 

accomplished in less than 5 minutes, indicating the presence 

of a healthy pulp in the distal canal.  

Like the widely used MTA, biodentine is a bioactive cement 

and it has benefits including quick setting time, 

biocompatibility, appropriate compressive strength, and 

strong sealing ability [11]. Pérard M et al. evaluated the effects 

of bioceramic materials on gene expression in cultured 

spheroids and concluded that both MTA and Biodentine are 

suitable for vital pulp therapy procedures [12]. 

In this case, the permanent restoration was at the same 

appointment to restore the aesthetics of the tooth and also to 

increase the favourable outcome of the treatment. This 

particular case thus shows the importance of correct 

diagnosis, hemostasis in pulpotomy procedure, selection of 

biomaterial, and knowledge about the biologyof pulp for the 

success of a combined therapy of pulpotomy with endodontic 

therapy in teeth diagnosed with apical periodontitis.  

 

 
 

A. Image of necrotic mesial canals and vital distal canal of 

tooth 36 

B. Biodentine pulpotomy of distal canal of tooth 36 after 

achieving hemostasis 
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C. RM-GIC placement following biodentine pulpotomy 

D. Pre-operative radiographic image of tooth 36 

E. Radiographic image showing Biodentin pulpotomy in 

distal orifice. 

F. Radiographic working length determination in the mesial 

canals of tooth 36 

G. Image showing chemomechanically prepared mesial 

canals of tooth 36 

H. Radiographic image with master apical cones in mesial 

canals of tooth 36 

I. Post-operative radiographic image. 

J. Composite restoration done in tooth 36 

K. 12-month follow-up radiographic image 

 

Conclusion  

The young adults tend to respond well to a combined 

treatment of vital pulp therapy and root canal therapy, in 

mature permanent mandibular molar teeth with apical 

periodontitis,. As a result, it can be used as a substitute to 

NSET. 
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