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LITERATURE REVIEW  

By Prof. Ebru HAZAR BODRUMLU, Zonguldak Bulent Ecevit University, Faculty of 

Dentistry, Department of Pediatric Dentistry 

 

Presentation: 

This document contains the results of a literature review focused on understanding knowledge and 

practices on dental treatment protocols that researchers at Zonguldak Bulent Ecevit University, 

Faculty of Dentistry, Department of Pediatric Dentistry plan to standardise, including those 

published by professional organisations, government agencies, and academic institutions in 

Türkiye. The reviewed literature covers documents from the last 15 years. While it provides a 

general overview of European Union or nation-wide best practice studies conducted across Europe 

or United States to reflect the European perspective, the literature review mostly focuses on 

documents produced in Türkiye. The literature includes studies published in English.  

 

According to the structure proposed in the application form, this review is made up of three 

sections: 

1) An overview of the dental treatment protocols in Europe and Türkiye 

2) Review of the best practices and evidence-based recommendations in Europe and Türkiye to 

help ensure that the dental treatment protocols are based on the latest research and knowledge in 

the field 

3) Review of the improvement areas evident from the literature. 

 

A similar strategy was used in each of the sub-topics of the literature review addressed in sections 

1, 2 and 3 as follows. 
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SECTION 1 

Treatment protocols in the field of pediatric dentistry in Europe and Turkey are similar. 

Pediatric dentistry practices in Turkey are based on the European Academy of Paediatric Dentistry 

(EAPD) and American Academy of Pediatric Dentistry (AAPD) treatment guidelines, and proceed 

within the framework of the main rules shown by these documents. In the context of this project, 

the objective is to develop a game that aims to facilitate students' learning of indications for deep 

decayed deciduous teeth and the most suitable treatment options for such cases. 

In the treatment of deep fissures in deciduous teeth, it is recommended to use the least 

invasive technique for the best predictable clinical outcome.There was a unanimous agreement 

that a restoration providing a good coronal seal is essential for the management of vital pulp in 

primary teeth.  Indirect Pulp Capping (IPC) and Pulpotomy (PP) have high success rates and can 

be recommended as efective treatment modalities for the management of deep caries in primary 

teeth.  The EAPD and the selection of applications in Turkey are presented in the following table. 

 

Flowchart of treatment protocol of dentinal caries lesions in primary dentition 
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SECTION 2 

In the context of the evaluation of best practices with regard to treatments for deciduous teeth with 

deep caries; 

 This treatment modality includes the following treatment options: 

1.Protective base or liner as pulp protection. 

2. Indirect pulp capping. 

3. Direct pulp capping. 

4. Pulpotomy. 

5. Pulpectomy 

6. Extraction. 

 

1. Protective base or liner as pulp protection: The placement of a thin layer of base or 

liner on the axial and pulpal walls of cavity preparation to act as a protective barrier 

between the restorative material and the pulp. Materials that can be used as protective 

base or liner are a thin layer of calcium hydroxide, glass ionomer cement or dentin 

bonding agents.  

Indication: In a tooth with a normal pulp when both infected and affected dentin is 

removed completely from the pulpal floor of the cavity prepared for restoration, a thin 

layer of protective material is placed to minimize pulpal injury, promote pulp tissue 

healing and to prevent post-operative sensitivity.  

Objective: Placement of a protective base or liner in the deep cavity preparation is to 

promote pulp tissue healing thereby preserving tooth vitality, encourage tertiary dentin 

formation and prevention of microleakage to reduce post-operative pain or sensitivity. 

 

2.  Indirect pulp capping: It is a treatment procedure in which a layer of biocompatible 

material is placed over the remaining carious dentin which is left behind to avoid pulp 

exposure if completely removed in a tooth with a deep carious lesion approximating 

the pulp but without any signs or symptoms of pulp degeneration.  

Rationale of indirect pulp capping  
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1. To arrest carious process and to provide conducive conditions for the formation of 

calcific dentine bridge or reactionary dentine.  

2. To promote pulpal tissue healing and maintain the vitality of pulp tissue.  

Indications  

1.Teeth with deep carious  

2. Teeth with no pulpitis or with reversible pulpitis. 

Objectives: The radiopaque material should completely seal completely the involved 

dentin from the oral environment. The tooth vitality should be preserved. There should 

be no signs or symptoms of post-operative pain or sensitivity or swelling. 

Radiographically, there should be no evidence of pathologic external or internal root 

resorption. It should not cause any harm to the succedaneous tooth.lesion without 

radiographic pulp exposure.  

 

 

3. Direct pulp capping: It is a procedure which is carried out when there is 

mechanical/accidental exposure of pulp during cavity preparation in a healthy tooth. 

The pulpal exposure is pin point and free from oral contamination and the tooth is 

asymptomatic. A radiopaque biocompatible is placed over the exposure and the tooth 

is restored to prevent microleakage.  

Rationale of direct pulp capping To promote dentine bridge formation at the site of 

pulpal exposure thereby maintaining the vitality of pulp tissue 

Indications 

 1. Pin point mechanical exposure surrounded by sound dentin.  

2. Bleeding from the exposure site that can be controlled by a cotton pellet. 

 3. Traumatic exposure of pulp reported within 24 hours. 

 Contraindications  

1. Spontaneous pain.  

 2. Tooth mobility. 

 3. Thickening of periodontal membrane. 

 4. Intraradicular radiolucency.  

5. Purulent or serous exudate. 
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 6. Carious pulp exposure in a primary tooth. 

 Objectives 

 1. The vitality of the tooth should be maintained.  

2. There should be no evidence of post-operative signs or symptoms such as pain or 

sensitivity or swelling.  

3. There should be healing of pulp tissue and formation of reparative dentine.  

4. Radiographically no sign of pathologic external or internal root resorption or 

furcation/apical radiolucency should be evident.  

5. It should not cause harm to succedaneous permanent tooth. 

4. Pulpotomy: It is performed in primary teeth with extensive caries without evidence of 

radicular pathology. It is the complete removal of the coronal portion of the dental pulp 

followed by placement of a suitable dressing or medicament that will promote healing 

and preserve vitality of the tooth  

Objectives  

1. The radicular pulp should remain healthy without any clinical signs or symptoms of 

post-operative pain or sensitivity or swelling  

2. No radiographic evidence of post-operative pathologic external root resorption 

should be there.  

3. Internal root resorption may be self-limiting and clinicians should monitor it, 

removing the affected teeth if perforation causes loss of supporting tissue or shows 

clinical signs of inflammation and infection.  

4. No harm to the succedaneous permanent tooth should be there.  

Rationale  

1. Radicular pulp is healthy and capable of healing after complete removal of infected 

coronal pulp.  

2. Preservation of the vitality of radicular pulp.  

3. Maintains tooth in physiologic condition.  

Indications  

1. Mechanical or traumatic pulp exposure with normal pulp or pulp with reversible 

pulpitis and healthy radicular pulp.  

2. Pain if present is neither spontaneous nor persists after removal of stimuli.  
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3. Tooth is restorable and should possesses at least 2/3rd of its root length.  

4. Vital tooth with healthy periodontium.  

5. Hemorrhage from the amputated site is pale red and is easy to control.  

6. Primary tooth is preferable to a space maintainer in mixed dentition stage. 

Contraindications  

1. Persistent pain.  

2. Tenderness on percussion.  

3. Tooth with resorption of more than 1/3rd of its root length.  

4. Large carious tooth with non-restorable crown.  

5. External or internal resorption.  

6. Pathological tooth mobility.  

7. Uncontrollable hemorrhage from canal orifice.  

8. Medically compromised patients. 9. Swelling or presence of fistula.  

10. Calcification of pulp. 

5. Pulpectomy: If teeth left untreated, the pulp of a carious primary molar can become 

irreversibly inflamed or necrotic. The treatment for this condition is non-vital pulp 

therapy in which the goal is to prevent premature loss of a primary tooth. Diagnosis of 

an irreversibly inflamed or necrotic pulp is made based on clinical and radiographic 

findings, as well as patient symptoms. There are currently 2 options for non-vital pulp 

therapy in primary molars. Root canal therapy, or, is a procedure in which all coronal 

and radicular pulp tissue is debrided/disinfected and the root canal system is obturated 

with a medicament. 

6. Extraction: ıf other treatment is not indicated 
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SECTION 3 

 

Conclusion 

Despite the absence of a formal guideline for the management of deciduous teeth with deep 

caries in Turkiye, these interventions are undertaken in accordance with the standards and 

recommendations established by the EAPD(European Academy of Paediatric Dentistry) and 

AAPD(American Academy of Pediatric Dentistry ). Furthermore, national and international 

studies on this subject are conducted and disseminated. 

 

A comprehensive review of the extant literature reveals a variety of treatment options for 

deciduous teeth with deep caries. It is imperative to establish an accurate diagnosis in order to 

select the most appropriate treatment. In the process of student education, students experience 

confusion and difficulty due to the large number of treatment options for deep carious teeth and 

the need for sensitive evaluation for accurate diagnosis. The objective of the present study is to 

ascertain the most appropriate treatment to be administered under which conditions. The digital 

game has been designed to facilitate improvements in education by enabling students to learn this 

subject more effectively and to make the correct treatment choices more readily. 
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Those include the title structure as follows: 

First title: Treatment Protocol of Dentinal Caries Lesions in Primary Dentition   

(Pediatric Dentistry) 

 

○ Title of the document Best clinical practice guidance for treating deep carious 

lesions in primary teeth: an EAPD policy document 

○ Journal: European Archives of Paediatric Dentistry  

○ Year of publication: (2022) 23:659–666 

○ Authors: M. Duggal1 · S. Gizani2 · S. Albadri3 · N. Krämer4 · E. Stratigaki5 · 

H. J. Tong6 · K. Seremidi2 · D. Kloukos7,8 · A. BaniHani9 · 

R. M. Santamaría10 · S. Hu11 · M. Maden12 · S. Amend13 · C. Boutsiouki13 · 

K. Bekes14 · N. Lygidakis15 · R. Frankenberger16 · J. Monteiro17 · 

V. Anttonnen18 · R. Leith19 · M. Sobczak20 · S. Rajasekharan21 · S. Parekh22 

○ Link:https://pmc.ncbi.nlm.nih.gov/articles/PMC9637614/pdf/40368_2022_Articl

e_718.pdf 

○ Extended summary  

Purpose The European Academy of Paediatric Dentistry (EAPD) has developed 

this best clinical practice guidance to help clinicians manage deep carious lesions 

in primary teeth.  

Methods Three expert groups conducted systematic reviews of the relevant 

literature. The topics were: (1) conventional techniques (2) Minimal Intervention 

Dentistry (MID) and (3) materials. Workshops were held during the corresponding 

EAPD interim seminar in Oslo in April 2021. Several clinical based 

recommendations and statements were agreed upon, and gaps in our knowledge 

were identified.  

Results There is strong evidence that indirect pulp capping and pulpotomy 

techniques, and 38% Silver Diamine Fluoride are shown to be effective for the 

management of caries in the primary dentition. Due to the strict criteria, it is not 

possible to give clear recommendations on which materials are most appropriate 

for restoring primary teeth with deep carious lesions. Atraumatic Restorative 

Technique (ART) is not suitable for multi-surface caries, and Pre-formed Metal 
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Crowns (PMCs) using the Hall technique reduce patient discomfort. GIC and 

RMGIC seem to be more favourable given the lower annual failure rate compared 

to HVGIC and MRGIC. Glass carbomer cannot be recommended due to inferior 

marginal adaptation and fractures. Compomers, hybrid composite resins and bulk-

fill composite resins demonstrated similar values for annual failure rates. 

Conclusion The management of deep carious lesions in primary teeth can be 

challenging and must consider the patient’s compliance, operator skills, materials 

and costs. There is a clear need to increase the use of MID techniques in managing 

carious primary teeth as a mainstream rather than a compromise option 

 

 

○ Title of the document: Vital Pulp Therapy in Primary Teeth with Deep Caries: An 

Umbrella Review 

○ Journal: Pediatr Dent  

○ Year of publication: 2021;43(6):426-34.E58-E60. 

○ Authors: Gizani S, Seremidi K, Stratigaki E, Tong HJ, Duggal M, Kloukos D. 

○ Link: https://pubmed.ncbi.nlm.nih.gov/34937612/ 

○ Extended summary The purpose of this umbrella review was to retrieve and assess 

the available systematic reviews reporting on pulp treatment of vital primary teeth 

with deep carious lesions. Methods: A literature search was conducted on electronic 

bibliographic databases to locate systematic reviews reporting on vital pulp therapy 

techniques or medicaments with two-arm comparisons and a follow-up period of at 

least 24 months. Eligible reviews were selected, data were extracted, and the risk 

of bias was assessed using a risk of bias in systematic reviews (ROBIS) tool. The 

degree of overlap was evaluated by calculating the corrected covered area (CCA). 

Results: Nine systematic reviews that cited 96 primary studies, with a high degree 

of overlap (14 percent CCA) were included. Indirect pulp capping had the highest 

success rate (94 percent) at 24 months, followed by direct pulp capping (88.8 

percent), with different medicaments not significantly affecting the outcome. 

Pulpotomy showed the lowest success rate (82.6 percent), with the highest quality 

of evidence supporting the effective application of mineral trioxide aggregate 
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(MTA) and formocresol (FC). Conclusions: The high success rate of pulp therapy 

techniques for the management of deep caries in vital primary teeth is evident; 

nevertheless, there remains insufficient evidence to draw scientifically solid 

conclusions about which technique and material are superior. 

 

 

○ Title of the document A framework for undergraduate education in Paediatric 

Dentistry 

○ Journal, Year of publication,Authors:  This document was the result of a long 

term collaborative work from a number of colleagues, all members of the European 

Academy of Paediatric Dentistry. The draft document was initially developed by 

the EAPD education committee (2000-2002), composed at that time by L. Marks 

(Belgium) (Chair), M. Duggal (UK), S. Pizzi (Italy), P. Rasmussen (Norway), A. 

Vanderas (Greece), J. Veerkamp (The Netherlands). Following a series of 

presentations in EAPD Congresses and Interim Seminars (Dublin 2002, Barcelona 

2004, Cologne 2005) and subsequent discussions, the document was further 

developed in an especially organised Workshop held during the 5th EAPD Interim 

Seminar in Winterthur, Switzerland, on March 24th 2007. The three working 

groups involved in the production of the final document were composed of the 

following colleagues: 

○ Link:https://www.eapd.eu/uploads/files/Framework%20for%20Undergradu

ate%20Education.pdf 

○ Extended summary The overall goals of undergraduate dental education in 

Paediatric Dentistry should be: 1. To train dental students in Paediatric Dentistry 

who are competent and confident in most common areas of Paediatric Dentistry for 

the growing and developing child. 2. To produce general practitioners confident to 

meet the most common oral health need of infants, children, adolescents and 

patients with special care needs, and who will continue to seek additional 

knowledge and skills throughout their careers. 3. To produce general practitioners 

able to collaborate in multidisciplinary teams concerned with the welfare of 

children. 
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○ Title of the document When Should Direct Pulp Capping or Pulpotomy Be 

Preferred In Deciduous Teeth? 

○ Journal, Year of publication,Authors:  Belevcikli M., Çakır E. NEU Dent J, 

2024;6:232-40. https://doi.org/10.51122/neudentj.2024.107 

○ Link: https://dergipark.org.tr/tr/download/article-file/3716471 

○ Extended summary. Dental caries is a serious health problem with too high 

prevalence among children. It can affect the pulp and lead to infection, fistulas, 

abscesses, and premature tooth loss. The main purpose of pulp treatment in the 

primary teeth is to maintain health of teeth and oral tissues, thus, preserving 

functions of orofacial complex, such as chewing, speaking, and to keep primary 

teeth in position to maintain the arch size until the permanent teeth erupt. 

Contemporary pediatric dentistry seeks new materials and strategies to stimulate 

the regenerative ability of dental tissues. Dentists must be aware of the most 

suitable treatment choices to keep pulp tissue vitality. Vital pulp therapies (VPT) 

consist of indirect pulp capping, direct pulp capping, and pulpotomy for the 

treatment of deep carious lesions in teeth without a history of pain or with reversible 

pulpitis. VPT is used to treat reversible pulpal inflammation and maintain vitality 

and functionality of the pulp. Due to its high internal resorption and failure rate, 

direct pulp capping is still a controversial treatment choice for deep carious lesions. 

In this review, studies on direct pulp capping and pulpotomy treatments of VPT in 

primary teeth are presented together. 

 

 

○ Title of the document Assessment of MMP levels in reversible and irreversible 

pulpitis and a randomized controlled trial comparing clinical success of two 

different calcium-silicate cements in pulpotomy treatment of primary molars with 

an 18-month follow-up 

○ Journal, Year of publication,Authors:  Hazal Ezgi Gerihan, Dilşah Çoğulu 

Özant Önçağ , Asude Durmaz  and Elif Hasibe Kuru BMC Oral Health  (2024) 

24:1020 https://doi.org/10.1186/s12903-024-04795-5 
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○ Link: https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-024-

04795-5 

○ Extended summary. Background Matrix metalloproteinases (MMPs) are critical 

enzymes involved in the remodeling and defense mechanisms of dental pulp tissue. 

While their role in permanent teeth has been extensively studied, research focusing 

on MMPs in primary teeth remains limited. This gap highlights the need for further 

investigations to understand the specific contributions of MMPs to pulpal defense 

in primary teeth. Moreover, the clinical efficacy of Biodentine as a pulpotomy 

material in primary teeth warrants further exploration through well-designed 

studies to establish its success and long-term outcomes in pediatric dentistry. Aim 

This study aims to compare the expression levels of MMP-2, MMP-8, and MMP-9 

in cases of reversible and irreversible pulpitis. Additionally, it seeks to evaluate the 

clinical success of Mineral Trioxide Aggregate (MTA) and Biodentine when used 

as pulpotomy agents in primary molars. By analyzing the differential expression of 

these MMPs, the study will contribute to a better understanding of their role in 

pulpal inflammation and the potential therapeutic outcomes of MTA and 

Biodentine in primary molars. Design In this parallel randomized controlled trial, 

63 mandibular primary second molars were assigned to two main groups: Group 1, 

consisting of 42 teeth diagnosed with reversible pulpitis, and Group 2, consisting 

of 21 teeth diagnosed with irreversible pulpitis. Group 1 was further divided into 

two randomized subgroups, each containing 21 teeth. The expression levels of 

MMP-2, MMP-8, and MMP-9 were evaluated in all samples. Pulpotomy treatments 

were performed using MTA and Biodentine in Group 1. Clinical and radiographic 

evaluations were conducted over an 18-month follow-up period. Statistical analyses 

were carried out using The Kolmogorov-Smirnov test, t-test and Fisher’s exact test 

(p < 0.05) 

 

○ Title of the document A randomized controlled clinical trial of the performance of 

three bioactive endodontic cements in primary molar teeth diagnosed with 

reversible pulpitis: 1-year follow-up study 
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○ Journal, Year of publication,Authors:  Sükriye Türkoglu Kayaci, Zeynep 

Solmazgül Yazici,Ipek Kınıkoglu Semanur Ozüdogru, Hakan Arslan 

○ Link:https://www.sciencedirect.com/science/article/pii/S0300571224005487?via

%3Dihub 

○  Extended summary.  

Objectives The objective of this clinical trial was to evaluate and compare the 

clinical and radiographic successes of three bioactive endodontic cements (BEC) 

including novel portland cement-based material releasing fluoride, resin-modified 

silicate glass cement, and pure tricalcium silicate-based cement—in the treatment 

of primary molars diagnosed with reversible pulpitis via indirect pulp capping. 

Methods Eighty-six (86) participants with previously untreated first and second 

primary molars were included in this study. The teeth were randomly allocated into 

three groups: pure tricalcium silicate-based cement, resin-modified silicate glass 

cement, and novel portland cement-based material releasing fluoride. Cavities were 

capped with the assigned cement after caries excavation using standard protocols. 

The teeth that underwent treatment were restored using glass ionomer cement and 

composite resin. Clinical and radiographic evaluations were performed at 1, 6, and 

12 months. The data were analyzed using Pearson chi-square, Kruskal–Wallis H 

and Z test (P = 0.05). 

Results The success rate was 88 % (n = 25) in the pure tricalcium silicate-based 

cement group, 88.5 % (n = 26) in the resin-modified silicate glass cement group, 

and 100 % (n = 25) in the novel portland cement-based material releasing fluoride 

group. The differences at the 1st, 6th, and 12th month follow-up visits were not 

statistically significant among the groups (P > 0.05). No difference was found 

between the integrity of the resin composite restorations overlying pure tricalcium 

silicate-based cement, resin-modified silicate glass cement, and novel portland 

cement-based material releasing fluoride according to the USPHS criteria. 

Conclusions Novel portland cement-based material releasing fluoride can be 

considered an alternative for preserving the tooth, as it showed a high success rate 

in treating primary molars diagnosed with reversible pulpitis via indirect pulp 

capping. 
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Appropriate adaptations were made based on the results obtained for each topic: The extended 

summary focuses on the dental treatment protocols in general in Section 1, best practices in Section 

2, and improvement areas in Section 3. The conclusion provides the main results of the reviews in 

parts 1 and 2 concerning best practices Turkey  and improvement areas. 

Publication List Based on the Search for Dental Treatment Protocols in Pediatric Dentistry 


