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1. Introduction  

Treatment of dental disease involving root canal 

treatment is an important procedure in dental 

practice. The main goal of root canal treatment is to 

clean the root canal of infected pulp tissue and remove 

all pathogenic microorganisms present in it. In an 

effort to achieve this goal, root canal preparation 

techniques have become the focus of ongoing research 

and development in the field of endodontics. Root 

canal preparation techniques are one of the key steps 

in root canal treatment, and there are various methods 

used by endodontic practitioners. Two of them that are 

often used are the conventional technique and the 

Crown Down technique. These two techniques have 

different approaches in terms of sequence of work and 

instruments used and have potential impacts on 

apical debris extrusion.1-3 

Extrusion of apical debris is a frequent problem in 

root canal treatment, which can result in periradicular 

tissue reactions and patient discomfort. Therefore, it 

is important to understand the effectiveness of each 

root canal preparation technique in reducing the risk 

of apical debris extrusion. In this context, many 

scientific studies have been conducted to evaluate the 

effectiveness of conventional root canal preparation 

techniques and the crown down technique in reducing 

apical debris extrusion. These studies address various 

aspects, including the effectiveness of canal cleaning, 
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A B S T R A C T  

Numerous scientific investigations have been undertaken to assess the efficacy 

of standard root canal preparation methods and the crown-down procedure in 
mitigating the ejection of apical debris. The aforementioned research examines 

multiple facets, encompassing the efficacy of canal cleaning, the potential for 

debris extrusion, and their influence on the outcome of root canal therapy. The 
objective of this study is to evaluate the efficacy of conventional and crown-

down root canal preparation methods in relation to the extrusion of apical 

debris. The literature search used a lot of different databases, like PubMed, Web 
of Sciences, EMBASE, Cochrane Libraries, and Google Scholar, to look into how 

well traditional and crown-down root canal preparation methods work for 

getting debris out of the root canal. Traditional methods of root canal 
preparation have been extensively employed in the field of endodontics. While 

root canal cleaning and shaping techniques have demonstrated efficacy, there 

is still a potential danger of apical debris extrusion. Several factors contribute 
to the level of risk involved in dental procedures. These factors encompass the 

use of instruments, the amount of pressure applied during preparation, the 
effectiveness of irrigation, and the level of experience possessed by the dentist. 

In conclusion, the efficacy of both methodologies is contingent upon various 

aspects, including the level of expertise possessed by the dentist, the specific 
instruments employed, the irrigation technique employed, and the 

thoroughness of the case examination. The particulars of each case and the 

dentist's personal preference should guide the choice of either procedure. 
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the risk of debris extrusion, and their impact on the 

success of root canal treatment.4-6 This study aimed to 

present the effectiveness of conventional and crown-

down root canal preparation techniques on apical 

debris extrusion. 

 

2. Methods 

The literature search process was carried out on 

various databases (PubMed, Web of Sciences, 

EMBASE, Cochrane Libraries, and Google Scholar) 

regarding the effectiveness of conventional and crown-

down root canal preparation techniques on apical 

debris extrusion. The search was performed using the 

terms: (1) "root canal preparation" OR "techniques" OR 

"effectivity" OR" debris" AND (2) "conventional 

techniques" OR "crown down techniques." The 

literature is limited to clinical studies and published 

in English. The literature selection criteria are articles 

published in the form of original articles, an 

experimental study about the effectiveness of 

conventional and crown down root canal preparation 

techniques on apical debris extrusion, studies were 

conducted in a timeframe from 2013-2023, and the 

main outcome was the effectiveness of conventional 

and crown down root canal preparation techniques on 

apical debris extrusion. Meanwhile, the exclusion 

criteria were the study were not related to the 

effectiveness of conventional and crown down root 

canal preparation techniques on apical debris 

extrusion and duplication of publications. This study 

follows the preferred reporting items for systematic 

reviews and meta-analysis (PRISMA) 

recommendations. 
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Figure 1. PRISMA flowchart. 
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3. Results and Discussion 

Apical debris extrusion 

Apical debris extrusion is a term used in dentistry, 

particularly in the context of root canal treatment 

(endodontics), to refer to the event when material or 

particles, such as infected pulp tissue, bacteria, or 

remnants of obturation material (e.g., gutta-percha) is 

pushed or "extruded" out from the tip of the tooth root 

called the apex during or after a root canal treatment 

procedure. This process occurs when pressure 

exceeds the capacity of the root canal to cope with 

material removed or pushed during root canal 

preparation or obturation. Apical debris extrusion 

occurs when the pressure applied during root canal 

preparation or obturation exceeds the capacity of the 

root canal to handle the expelled or propelled material. 

This is a highly relevant factor in root canal treatment 

and may influence how the endodontic practitioner 

manages the procedure to reduce the risk of apical 

debris extrusion.7-9 

Extrusion of apical debris can have a significant 

negative impact on the patient. Extrusion of apical 

debris can cause tissue inflammation around the tooth 

root, which often results in pain and discomfort for the 

patient. This is especially the case when the extruded 

material is contaminated or contains pathogenic 

bacteria. Extrusion of apical debris can introduce 

bacteria or infected particles into the periradicular 

tissue, which can result in local and even systemic 

infections if not treated properly. The wound healing 

process following root canal treatment can be 

hampered by the extrusion of apical debris, slowing 

the healing process and resulting in ongoing 

discomfort. Extrusion of apical debris may also affect 

the long-term success of root canal treatment. 

Extruded particles can hinder the effective obturation 

process and disrupt the proper growth of tissue 

around the tooth root.10-12 

 

Conventional root canal preparation techniques 

Conventional root canal preparation techniques are 

one method that has been used in root canal treatment 

for many years. This technique involves classic steps 

and instruments that have been proven effective in 

cleaning and shaping root canals. Before starting 

treatment, patients are usually under anesthesia 

locally to relieve pain and discomfort during the 

procedure. The area around the tooth to be treated is 

isolated using a rubber dam to maintain cleanliness 

and prevent contamination from saliva. The dentist 

creates access to the root canal by removing part of the 

tooth surface. This allows the dentist to access the root 

canal. Special instruments such as five pullers, wire 

files, and endodontic blades are used to clean the root 

canal of infected pulp tissue, bacteria, and remnants 

of previous obturation material. The root canal is then 

shaped using wire files of various sizes. This helps 

create the correct root canal shape for later obturation. 

During the preparation process, regular irrigation with 

a disinfectant solution (such as sodium hypochlorite) 

is used to kill bacteria and wash away debris. Once the 

root canals are completely clean and formed, they are 

filled with an obturating material such as gutta-percha 

to prevent bacteria from getting back into them. Once 

the root canal treatment is complete, access to the root 

canal is closed with a suitable dental filling. An X-ray 

may be taken to ensure that the root canal has been 

handled properly and the obturation has been placed 

correctly. Conventional root canal preparation 

techniques have been used for many years and are 

commonly used methods in root canal treatment.13,14  

The effectiveness of conventional root canal 

preparation techniques in reducing the risk of apical 

debris extrusion has been the focus of research and 

debate in the field of endodontics. Conventional root 

canal preparation techniques use classic instruments 

such as wire files and five pullers. Effectiveness in 

removing infected pulp tissue, bacteria, and remnants 

of previous obturation material is highly dependent on 

the use of this instrument. Accuracy and care in use 

of these instruments can minimize the risk of 

extrusion of apical debris. Effective irrigation with a 

disinfectant solution such as sodium hypochlorite is 

essential in cleaning and killing bacteria in the root 

canal. Conventional techniques often rely on 

consistent and precise irrigation to achieve good 

results. The pressure applied during root canal 

preparation must be carefully controlled. Excessive 

pressure can trigger the extrusion of debris, especially 

if the tooth root apex is damaged or resorption has 



14 

 

occurred. Appropriate root canal shape and size are 

critical in reducing the risk of debris extrusion. 

Improper preparation or overinstrumentation may 

increase the risk of extrusion. Taking radiographs 

during the procedure can help monitor progress and 

ensure that the root canal preparation is appropriate. 

The dentist's skill and experience greatly influence the 

effectiveness of conventional techniques. Experienced 

practitioners are more likely to avoid debris extrusion 

because they have better control over the preparation 

process.15-17 

 

Crown down root canal preparation techniques 

The "crown down" root canal preparation 

technique is an alternative method in root canal 

treatment that focuses on a different approach to the 

root canal preparation process compared to 

conventional techniques. The "crown down" technique 

prioritizes material removal and effective root canal 

cleaning by starting from the top (crown of the tooth) 

towards the bottom (apex of the tooth root). Before 

starting treatment, the dentist performs a thorough 

evaluation and diagnosis to understand the anatomy 

of the root canal and the extent of infection or damage 

present. As in the conventional technique, the patient 

is anesthetized and the area around the tooth is 

isolated using a rubber dam. In the "crown down" 

technique, the dentist begins with preparation of the 

tooth crown, which is the top of the tooth, and then 

moves downwards toward the apex of the tooth root. 

The dentist begins by removing most of the infected 

pulp material from the crown of the tooth. This 

includes the removal of necrotic or infected pulp, 

including any lesions or caries. After removing infected 

pulp material from the crown, the dentist enters the 

root canal and performs cleaning. This involves the 

use of instruments and irrigation to remove remnants 

of infected pulp tissue, bacteria, and remnants of 

obturation material. Root canals are formed using 

special instruments designed to shape the root canal 

according to the desired configuration. This process 

starts from the crown and continues down to the apex 

of the tooth root. Disinfectant solutions, such as 

sodium hypochlorite, are used regularly to kill bacteria 

and clean out debris inside the root canal. Once the 

root canals are clean and well-shaped, they are filled 

with an obturating material such as gutta-percha to 

prevent the entry of bacteria and material into them. 

Finally, a final filling is placed in the root canal access, 

and radiographs may be taken to check the results of 

the treatment. The advantage of the "Crown down" 

technique is that this approach can help avoid 

extrusion of apical debris because preparation starts 

from above.16-18  

The effectiveness of the "crown down" root canal 

preparation technique in reducing the risk of apical 

debris extrusion is a topic that has received attention 

in endodontic research. This method aims to reduce 

the risk of debris extrusion with a different approach 

compared to conventional preparation techniques. 

One of the advantages of the "crown down" technique 

is that the preparation process begins at the crown of 

the tooth, which allows the dentist to be more 

proactive in removing infected material and cleaning 

the root canal. By starting at the top, this technique 

can help prevent extrusion of apical debris. Because 

the preparation starts at the crown and moves 

downwards, the pressure applied to the tooth root 

apex tends to be lower than in conventional 

techniques. This can help reduce the risk of debris 

extrusion caused by excessive pressure. "Crown down" 

technique often utilize special instruments designed to 

facilitate preparation from crown to apex. This 

instrument can provide better control and precision in 

forming root canals. Taking radiographs during the 

procedure can help the dentist monitor progress and 

ensure that the root canal has been shaped properly 

and the obturation has been placed correctly. 

Although the “crown down” technique has the 

potential to reduce the risk of apical debris extrusion, 

it is important to note that the effectiveness of this 

technique also depends largely on the experience and 

skill of the dentist performing it. In addition, each case 

is different, and the choice of preparation method 

must be adapted to the patient's circumstances and 

the complexity of the case.19,20 

 

4. Conclusion 

Conventional root canal preparation techniques 

have long been used in endodontic practice. Although 
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effective in cleaning and shaping root canals, the risk 

of extrusion of apical debris remains. Factors 

influencing this risk include instrument use, 

preparation pressure, effective irrigation, and dentist 

experience. The "crown down" technique is an 

alternative that aims to reduce the risk of apical debris 

extrusion by starting preparation from the top (tooth 

crown) downwards. This approach can help remove 

infected material more proactively and reduce 

pressure on the tooth root apex. The effectiveness of 

both techniques depends on factors such as the 

dentist's experience, instruments used, irrigation 

technique, and case evaluation. The decision to use 

either technique should be based on individual case 

characteristics and dentist preference. 
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