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Abstract 

Due to the distinct anatomical characteristics of deciduous teeth, they are particularly susceptible to apical periodontitis when 

afflicted by deep caries or other endodontic diseases. Conventional, root canal therapy (RCT) has served as the standard 

treatment protocol all the time by the most pediatric dentists. However, researchers try to find another possible alternative 

mothods because of its some drawbacks. Hence this report introduces a groundbreaking therapeutic modality - inflammatory 

vital pulp therapy (IVPT) - which has proven effective in treating apical periodontitis in a deciduous molar. The objective of this 

study was to assess the practicality and efficacy of IVPT in managing apical periodontitis in deciduous teeth. Through rigorous 

patient examination and evaluation, IVPT was adopted as the treatment plan, followed by meticulous long-term follow-up 

observations. The outcomes revealed remarkable clinical improvements, with the periapical lesion healing seamlessly without 

any complications. Notably, the development of the permanent tooth embryo remained undisturbed and progressed as expected. 

In summary, this study validates the efficacy of IVPT in treating apical periodontitis in deciduous teeth, opening a new avenue for 

the management of deciduous tooth diseases. The clinical utilization of this method is anticipated to enhance treatment 

experiences and prognostic outcomes for patients with deciduous tooth pathologies. 
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1. Introduction 

The main purpose of RCT is to remove as much pulp tissue 

as possible from the root canal, and then fill the root canal 

with anti-inflammatory and antibacterial drugs [1]. As RCT 

has a acceptable success rate in deciduous teeth with apical 

periodontitis, which is 56-96%, most pediatric dentists prior-

itize RCT for them [2, 3]. Although RCT is commonly em-

ployed for treating apical periodontitis in deciduous molars [4, 

5], part of children and their parents may harbor reservations 

towards it, stemming from its intricate nature, prolonged 

treatment period, significant financial burden, and the pre-

requisite of children's active participation. As a result, pedi-

atric dental researchers are actively seeking out more efficient 

and child-centered alternative therapeutic approaches. 

With the development of pulp treatment and the advance-
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ment of pulp biology research, researchers have come to realize 

that residual vital pulp tissue may still be present within the root 

canal of teeth with apical periodontitis [6]. As researchers did 

in permanent teeth [7], we have observed that when probing the 

canal orifice or canal in deciduous molars with apical perio-

dontitis, most children report pain, a clinical experience that 

suggests the presence of vital pulp tissue. It is believed that this 

tissue may be in an inflammatory state rather than necrotic, and 

thus has the potential to recover its proliferative and differenti-

ative capabilities following the resolution of inflammation, 

leading to the restoration of pulp function [8]. Therefore, it is 

very important for us to do our best to preserve these still vi-

brant dental pulp [9]. Besides, some case reports have shown 

that, in young permanent teeth, preserving these pulp tissues 

can promote the continued physiological development of roots 

already affected by apical periodontitis, a treatment approach 

known as IVPT [6, 10]. Notably, this technique has heretofore 

been applied only to young permanent teeth. This case report 

presents its application in a deciduous molar. 

2. Case Presentation 

2.1. Case Summary 

A 7-year-old male patient of Han nationality presented to 

our department in December 2021 with a gingival abscess and 

pain in the upper right molar teeth area that had persisted for 

nearly a week. His parents mentioned that they had noticed 

dental caries in the affected tooth several months ago but had 

not sought treatment. The patient was in good general health 

and his parents denied that he had any history of systemic 

diseases, drug allergies, or family history of dental problems. 

Examination of the patient’s craniofacial region and mouth 

opening revealed no abnormalities. Clinical examination 

showed caries lesions on the adjacent and occlusal surfaces of 

teeth 54 and 55. Tooth 54 had a pulp chamber exposed and 

exhibited mild pain on percussion, with no signs of mobility. 

An abscess and bleeding were observed on the buccal gingival 

margin (Figure 1). Tooth 55 was asymptomatic on percussion, 

and exhibited no gingival abnormalities. Radiographic exami-

nation revealed caries lesions that had destroyed the pulp 

chamber of tooth 54, with root resorption not exceeding 1/3 of 

its length and a prominent low-density shadow around the apex 

(Figure 2). Tooth 55 had caries lesions that had not approached 

the pulp chamber, and no other abnormalities were observed. 

 
Figure 1. Clinical examination before treatment. 

 
Figure 2. Radiographic examination before treatment. 

2.2. Diagnosis 

Deep caries and chronic apical periodontitis in tooth 54; 

shallow caries in tooth 55. 

2.3. Treatment Plan 

For tooth 54, the treatment options included RCT if no 

vital tissue was present in the canal or IVPT if vital tissue 

was present. Tooth 55 would receive routine restoration. 

Regular follow-up visits were scheduled for the child. After 

explaining the advantages and disadvantages of each treat-

ment option to the child and his parents, they consented to 

the proposed plan. 

2.4. Treatment Procedure 

The child and his parents were informed about the condi-

tion, treatment plan, cost, and prognosis, and a consent form 

was signed. The area around teeth 54 and 55 was disinfected, 

and topical anesthesia with minimal local anesthesia was 

administered. A rubber dam (KSK, Japan) was placed. Tooth 

54 was removed carries, and pulpotomy was performed to 

expose all canal orifices. A small amount of blood was ob-

served emanating from the canal orifices, and the child re-

ported mild pain when probed with a size 15 K-file (MANI 

HANOI, Japan). The pulp chamber and canal orifices were 

irrigated with 3% sodium hypochlorite (Zhongding, China) 

until debris-free. A small cotton ball soaked in 3% sodium 

hypochlorite was placed for 5 minutes, resulting in cessation 

of bleeding from the canal orifices. The area was then rinsed 

with saline (Kelun, China), and a layer of iRootBP Plus 

(Innovative Bioceramix, Canada) thicker than 2mm was 

placed over the canal orifices and pulp chamber floor. Glass 

ionomer cement (SHOFU, Japan) was used as a base, fol-

lowed by the application of light curing composite resin 

(SHOFU, Japan; 3M ESPE, USA) for restoration. Tooth 55 

was removed carries and restored using light curing com-

posite resin. Finally, the rubber dam was removed, the teeth 

were received occlusal examination, adjustment, polishing, 

and the patient and his parents were informed of postopera-

tive precautions. 
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2.5. Post-Operative Following up 

The patient and his parents were followed up through 

phone interview at one month after treatment, clinical visits at 

one-year after treatment, and digital communication interview 

at two-year after treatment. The one-month phone interview 

revealed that the patient reported no abnormality in teeth 54 

and 55, and that he was able to eat normally.  

During the one-year follow-up visit, the patient reported 

feeling comfortable, and clinical examination showed that 

the fillings in teeth 54 and 55 were intact. The abscess in 

tooth 54 had resolved (Figure 3), and there was no pain or 

loosening. Tooth 55 also exhibited no abnormalities. Radi-

ographic examination demonstrated that the low-density 

shadow around the apical region of tooth 54 had disappeared, 

the tooth root was normally absorbed, and the permanent 

tooth embryo was progressing normally (Figure 4). Teeth 55 

and its permanent tooth embryo also showed no abnormali-

ties. 

 
Figure 3. Clinical examination at one year after treatment. 

 
Figure 4. Radiographic examination at one year after treatment. 

At the two-year follow-up through digital communication 

interview, the patient again reported feeling comfortable and 

there was no pain or loosening, and tooth 55 remained normal. 

Digital photo taken by his parents revealed that there was no 

recurrence of the abscess in tooth 54 (Figure 5). 

 
Figure 5. Digital photo at two year after treatment. 

3. Discussion 

This report presents an illustrative case of apical periodon-

titis affecting a deciduous molar tooth, a condition commonly 

triggered by dental caries. Through the innovative application 

of IVPT, we achieved acceptable therapeutic outcomes. Fol-

low-up assessments revealed a complete eradication of the 

pain on percussion, the abscess on the buccal gingival margin 

and the pathological low-density shadow at the apical region 

of the infected tooth, indicating successful treatment. Addi-

tionally, the permanent tooth embryo was observed to develop 

and close to erupt normally, further validating the effective-

ness of the therapy. 

While RCT remains the conventionally accepted treatment 

for apical periodontitis in deciduous molars, its associated 

drawbacks such as high cost, extended treatment duration, and 

the requirement for numerous instruments often lead to a 

negative treatment experience for children and low ac-

ceptance among parents [11]. This has prompted us to explore 

alternative treatment modalities, leading to the application of 

IVPT in the management of deciduous molars. 

The large or open apical foramen characteristic of decidu-

ous molars contributes to an abundant blood supply within the 

root canal [12]. This rich blood supply is endowed with an-

tibacterial factors and stem cells, enabling most deciduous 

molars affected by apical periodontitis to retain partial pulp 

vitality [13]. This biological phenomenon underlies the suc-

cess of IVPT. However, most research in this field has pri-

marily focused on young permanent teeth [14, 15], with lim-

ited reports on its application in the treatment of deciduous 

molars. Hence, this case report not only demonstrates a sig-

nificant degree of innovation but also serves as a valuable 

source of inspiration for future research endeavors. 

4. Conclusions 

Since RCT is commonly employed for treating apical per-

iodontitis in deciduous molars, this case report preliminary 

indications that IVPT might be curable for them. The feasi-

bility of IVPT lies in its indications, which might only be 

applied to deciduous teeth with residual vital pulp tissue. 

However, for deciduous teeth with confirmed complete pulp 
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necrosis, we believe that traditional RCT is more appropriate. 
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