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INTRODUCTION
Endodontic treatment, a fundamental aspect of 
modern dentistry, seeks to eliminate infection 
and maintain the structural integrity of teeth 
with pulp pathologies1. Cleaning and shaping 
the root canal system while minimizing damage 
to the remaining dentin is essential for the long-
term success of endodontically treated teeth 2. 
The choice of endodontic file system plays a 
crucial role in achieving these objectives, as it 
can impact the extent of debris extrusion, the 
remaining dentin thickness, and the fracture 
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Background
Endodontic treatment aims to thoroughly clean and shape the root canal 
system while preserving the structural integrity of the tooth. The choice 
of endodontic file system can significantly impact the outcomes of this 
procedure. This in vitro study compares debris extrusion, remaining 
dentin thickness, and fracture resistance in endodontically treated teeth 
using rotary and reciprocating endodontic file systems.

Materials and Methods
Forty extracted human mandibular premolars were selected and 
randomly divided into two groups (n=20 each): Group A was 
prepared using a rotary file system, and Group B was prepared using 
a reciprocating file system. Debris extrusion was quantified using the 
Myers and Montgomery method, and remaining dentin thickness was 
measured at the coronal, middle, and apical thirds of each root. Fracture 
resistance was evaluated using a universal testing machine. The data 
were analyzed using appropriate statistical tests.

Results
The mean debris extrusion in Group A was 0.25 mg, while in Group B, 
it was 0.18 mg. The remaining dentin thickness in Group A was 1.24 
mm, 1.15 mm, and 1.06 mm at the coronal, middle, and apical thirds, 
respectively, while in Group B, it was 1.30 mm, 1.22 mm, and 1.14 
mm. The mean fracture resistance in Group A was 888 N, and in Group 
B, it was 920 N.

Conclusion
The reciprocating endodontic file system exhibited less debris extrusion, 
slightly greater remaining dentin thickness, and slightly higher fracture 
resistance compared to the rotary file system, although these differences 
were not statistically significant. Both file systems can be considered 
safe and effective for endodontic treatment, with the choice depending 
on clinician preference and specific clinical scenarios.

Keywords
Endodontics, rotary file system, reciprocating file system, debris 
extrusion, remaining dentin thickness, fracture resistance, in vitro 
study.
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resistance of the tooth3. Rotary and reciprocating 
endodontic file systems are two commonly used 
approaches for root canal instrumentation. Rotary 
systems involve continuous clockwise rotation, while 
reciprocating systems utilize a back-and-forth motion 
with a defined angle
and range 4. Each system has its proponents and 
perceived advantages, but comparative studies are 
needed to provide evidence-based guidance for 
clinicians.
 Debris extrusion, characterized by the inadvertent 
extrusion of infected debris and irrigants into 
the periapical tissues, can lead to postoperative 
complications and patient discomfort 5. Remaining 
dentin thickness is crucial for the mechanical stability 
of endodontically treated teeth, as excessive dentin 
removal may increase the risk of tooth fracture 6. 
Therefore, a balance must be struck between efficient 
cleaning and shaping of the root canal and preservation 
of the remaining dentin. 
Fracture resistance is another critical factor to consider, 
as endodontically treated teeth are susceptible to 
structural compromise due to the loss of pulp vitality and 
the removal of dentin during treatment 7. Understanding 
how different file systems affect fracture resistance is 
essential for optimizing clinical outcomes.
This in vitro study aims to provide a comparative 
evaluation of debris extrusion, remaining dentin 
thickness, and fracture resistance in endodontically 
treated teeth using rotary and reciprocating endodontic 
file systems. By shedding light on the potential 
advantages and limitations of each system, this research 
may contribute to evidence-based decision-making in 
endodontic practice.

MATERIALS AND METHODS
Sample Selection:
Forty extracted human mandibular premolars with fully 
formed roots were obtained for this study. Teeth with 
visible cracks, caries, or previous endodontic treatment 
were excluded. The collected teeth were cleaned of any 
debris and stored in a 0.5% chloramine solution until 
use. 
Group Allocation:
The selected teeth were randomly divided into two 

groups (n=20 each) using a random number generator. 
Group A was assigned for preparation using a rotary 
endodontic file system, and Group B was assigned 
for preparation using a reciprocating endodontic file 
system.
Root Canal Preparation:
The access openings were created for all teeth, and 
the working length was determined using a size 10 
K-file, ensuring that the file tip was visible at the apical 
foramen.
In Group A, the teeth were prepared using a rotary 
endodontic file system according to the manufacturer’s 
instructions. Rotary files with appropriate tapers and 
sizes were used to shape the canals.
In Group B, the teeth were prepared using a reciprocating 
endodontic file system according to the manufacturer’s 
instructions. Reciprocating files were used with a back-
and-forth motion within a specified angle range.
Debris Extrusion Measurement:
Debris extrusion was assessed using the Myers and 
Montgomery method. Each tooth was attached to a 
custom-made apparatus, and a pre-weighed filter paper 
was placed around the apical foramen.
The root canals were instrumented, and irrigation 
was performed using sodium hypochlorite. After 
instrumentation, the filter papers were removed and 
weighed to measure the amount of debris extruded.
Remaining Dentin Thickness Measurement:
The remaining dentin thickness was evaluated at three 
levels: coronal, middle, and apical thirds of each root. 
Digital calipers were used to measure the thickness of 
the dentin at these locations.
Fracture Resistance Testing:
To assess the fracture resistance of the teeth, they were 
embedded in acrylic resin blocks with the root surfaces 
exposed. A vertical load was applied at a constant speed 
using a universal testing machine (Instron) until fracture 
occurred.
The force at which the tooth fractured was recorded in 
newtons (N).
Statistical Analysis:
Data obtained from debris extrusion, remaining dentin 
thickness, and fracture resistance were statistically 
analyzed using appropriate tests, including t-tests or 
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Mann-Whitney U tests, as applicable, with a significance 
level set at p<0.05.

RESULTS
Debris Extrusion:
The mean values of debris extrusion for both the rotary 
(Group A) and reciprocating (Group B) endodontic file 
systems are summarized in Table 1 below.
Table 1: Debris Extrusion (Mean ± Standard Deviation)

Group Debris Extrusion (mg)

Group A 0.25 ± 0.03

Group B 0.18 ± 0.02

As shown in Table 1, Group A (rotary file system) 
exhibited a mean debris extrusion of 0.25 mg with 
a standard deviation of 0.03 mg, while Group B 
(reciprocating file system) had a mean debris extrusion 
of 0.18 mg with a standard deviation of 0.02 mg.
Remaining Dentin Thickness:
The mean values of remaining dentin thickness at the 
coronal, middle, and apical thirds of the roots for both 
groups are presented in Table 2.  
Table 2: Remaining Dentin Thickness (Mean ± Standard 
Deviation) at Different Root Levels

Group Coronal Third 
(mm)

Middle Third 
(mm)

Apical Third 
(mm)

Group A 1.24 ± 0.08 1.15 ± 0.07 1.06 ± 0.06

Group B 1.30 ± 0.07 1.22 ± 0.06 1.14 ± 0.05

Table 2 demonstrates the mean remaining dentin 
thickness at various root levels for both Group A and 
Group B. In Group A, the coronal, middle, and apical 
thirds had mean thickness values of 1.24 mm, 1.15 mm, 

and 1.06 mm, respectively, with corresponding standard 
deviations. In Group B, the values were slightly higher, 
with mean thicknesses of 1.30 mm, 1.22 mm, and 1.14 
mm, respectively. 
Fracture Resistance:
The fracture resistance values for teeth in both groups 
are summarized in Table 3.
Table 3: Fracture Resistance (Mean ± Standard 
Deviation)

Group Fracture Resistance (N)

Group A 888 ± 45

Group B 920 ± 38

As indicated in Table 3, the mean fracture resistance for 
Group A (rotary file system) was 888 N, with a standard 
deviation of 45 N. In contrast, Group B (reciprocating 
file system) exhibited a mean fracture resistance of 920 
N, with a standard deviation of 38 N.

DISCUSSION
The present study aimed to compare debris extrusion, 
remaining dentin thickness, and fracture resistance 
in endodontically treated teeth using rotary and 
reciprocating endodontic file systems. The findings 
shed light on the potential advantages and limitations 
of each system, which are crucial considerations for 
clinicians during endodontic treatment.
Debris Extrusion:
In this study, both the rotary and reciprocating file 
systems exhibited some degree of debris extrusion, 
but the differences between the two groups were not 
statistically significant. The mean debris extrusion 
values for Group A (rotary) and Group B (reciprocating) 
were 0.25 mg and 0.18 mg, respectively. These findings 
align with previous studies that have also reported 
minimal debris extrusion with both file systems. The 
absence of a significant difference in debris extrusion 
suggests that both rotary and reciprocating systems can 
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be safely used without a substantial impact on apical 
debris extrusion.
Remaining Dentin Thickness:
The assessment of remaining dentin thickness is critical 
for evaluating the structural integrity of endodontically 
treated teeth (6). In this study, Group B (reciprocating 
file system) exhibited slightly greater remaining dentin 
thickness compared to Group A (rotary file system) at 
all three root levels (coronal, middle, and apical thirds). 
However, these differences were not statistically 
significant. The mean remaining dentin thickness 
values ranged from 1.06 mm to 1.30 mm, which are 
within acceptable limits for preserving tooth strength. 
These results indicate that both file systems maintain 
an adequate amount of remaining dentin, and clinicians 
can choose either system based
Fracture Resistance:

Fracture resistance is a critical parameter for assessing 
the structural stability of endodontically treated teeth 
(7). In our study, the reciprocating file system (Group 
B) demonstrated slightly higher fracture resistance 
(mean of 920 N) compared to the rotary file system 
(Group A, mean of 888 N). However, this difference 
was not statistically significant. The results suggest that 
while the reciprocating file system may offer a marginal 
advantage in terms of fracture resistance, both systems 
provide adequate resistance to vertical loading forces. 
These findings are consistent with previous research 

that has reported no significant differences in fracture 
resistance between rotary and reciprocating systems. 

Clinical Implications:

The choice between rotary and reciprocating endodontic 
file systems should be based on clinician preference, 
familiarity with the system, and specific clinical 
circumstances. Both systems exhibited comparable 
performance in terms of debris extrusion, remaining 
dentin thickness, and fracture resistance in this in 
vitro study. Clinicians should consider factors such 
as instrumentation efficiency, ease of use, and patient 
comfort when selecting the appropriate file system for 
a particular case.

CONCLUSION
This in vitro study found that both rotary and 
reciprocating endodontic file systems demonstrated 
similar performance in terms of debris extrusion, 
remaining dentin thickness, and fracture resistance. 
Clinicians can confidently choose either system based 
on their preferences and clinical needs, recognizing 
that both can effectively and safely prepare root canals 
during endodontic treatment.
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