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Abstract

To measure remaining mesial and distal dentin thicknesses following removal of root canal filling material using
continuous rotational and reciprocative motion. Fifty-six extracted human mandibular premolars were selected for the study. All
samples were prepared till fill (F4) and were divided into two experimental groups (n=28) according to obturation technique used,
then each group was further sub-divided into two subgroups (n=14) according to kinematics of the file system used in filling
material removal. Changes in mesial and distal dentine thicknesses were calculated using CBCT before obturation and after filling
material removal. Measurements were evaluated at three standard points (3, 6, 9 mm) from the apex. For all studied regions
coronal, middle, and apical thirds there was no statistically significant difference between percentage changes in dentin thickness
at different root levels with different kinematics used. As regards the overall percentage change in dentin thickness, single cone
technique showed statistically significantly lower percentage change than lateral compaction technique. Reciprocation motion
showed a no significance difference on the remaining dentin thickness when compared to continuous rotational instruments.
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1. Introduction

Despite having a high success rate, root canal
treatment may not provide the expected results and may
even fail [1]. Even with the strictest adherence to the most
exacting treatment protocols, endodontic failures can still
occur [2]. Re-treatment is considered the primary procedural
option when the tooth exhibits inadequate initial root canal
treatment, has a localized swelling, percussion and palpation
sensitivity, recurrent caries and missing coronal restorations.
The ultimate goal of retreatment is to remove all remnants
of necrotic tissue, complete removal or root canal filling
(gutta-percha and sealer), proper canals disinfection with
adequate obturation and coronal seal to reach the highest
success rate. The key factor that determines the success of
this procedure is to remove the originally obturated material
completely from the canal in order to access the resistant
residual bacteria [3]. Several manners have been introduced
to remove root canal filling material from the root canal
system whether manual as endodontic hand files (K-files or

Magdy et al., 2023

H-files), Micro-debriders or micro-openers, gutta-percha
solvents, rotary instruments as (Gates-glidden drills- Ni-Ti
rotary instruments), ultra-sonics and laser with adjunctive
use of solvent or not with considering minimal debris
extrusion. Removal of root canal filling by hand files is time
consuming especially in well compacted canals. Now the
use of rotary instruments is more effective, faster and easier;
Furthermore, to this date, there is no manual or rotary files
can completely remove the root canal filling material [4].
The residual dentin thickness change (RDTC) is significant.
Retreatment may result in further changes to the root canal
wall since it necessitates more mechanical adjustments and
root canal preparations [5]. While there have been a number
of approaches used in the past to evaluate RDTC after
retreatment, cone-beam computed tomography (CBCT) is a
non-destructive technology that has recently gained
popularity and offers extremely precise, high-resolution, and
completely quantitative three-dimensional images [6]. The
present study aimed to evaluate the changes produced by
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Pro-taper Next file and Reciproc file according to the
amount of dentine removed after retreatment samples
obturated with two different obturation techniques [7].

2.Materials and Methods
2.1. Ethical committee approval

This study was approved as an in-vitro study by the
institutional ethical committee, faculty of dentistry, Misr
International University (registration no. MIU-IRB-2122-
154).

2.2. Samples selection

Fifty-six ~ human-extracted  mandibular  first
permanent premolars were selected for the present study.
The teeth were selected to be of average length (22 mm, %1
mm). Each tooth was examined under dental microscope 8X
magnification to exclude teeth with root caries, cracks and
vertical root fracture. The teeth were assessed
radiographically in a bucco-lingually and mesio-distally
aspects to exclude the presence of calcifications, pulp
stones, and internal or external root resorption and to
confirm the existence of a mature single straight canal.

2.2.1. Inclusion Criteria
Single rooted mandibular premolars with mature
single canal each.

2.2.2. Exclusion Criteria

e  Teeth with Multiple roots and canals.

e  Teeth with root fracture, root caries or cracks.
Teeth with resorption (internal or external).
Teeth with open apex.

Teeth with calcified canals.

2.3. Samples Preparation

The access cavity in each tooth was prepared using
a contra-angle, high-speed handpiece, round bur No. 3, and
tapered stone with a rounded end with a continuous water
coolant. The round bur was used to gain access to and
remove the pulp chamber's roof. Using DG16 Explorer, the
canal orifices were detected. The tapered stone was then
used for flaring and smoothing the axial walls in order to
assure a direct access and convenience.

2.4. Samples embedding

Two standardized custom-made wax housing
blocks were made (10cm x 12 c¢m) such that 28 samples
were embedded in each block. Each tooth was embedded
into the wax block so that its long axis was parallel to long
axis of the wax container with the labial surface of all
samples facing the same direction designated by a piece of
gutta-percha embedded at the mesio-labial side to achieve
standardization of the specimens for the CBCT images
before obturation and after root canal retreatment (Figure 1).

2.5. Root canal instrumentation and irrigation

In each tooth glide path was established, and
working length was determined by measuring length of K-
File #15 flushing with apex and subtracting 1 mm from this
length. Cleaning and shaping were done using (Pro-taper
Universal Rotary files). Each canal was prepared till F4-File
(#40, 0.06 taper) according to manufacturer instructions.
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3ml of 2.5 % Sodium hypochlorite (NaOCI) were used
between file sizes using a 30 gauge plastic needle 1mm
short of the working length such that not bind into the canal.
Final irrigation protocol was carried out using 5ml NaOCI
then distilled water followed by 5ml EDTA 17 % for 1
minute to eliminate smear layer, this was followed by final
irrigation with distilled water. Each canal was dried using
paper points. CBCT was taken for each tooth before
obturation of the canal to measure mesial and distal dentin
thicknesses.

2.6. Samples obturation
Samples were classified randomly into two groups
(n=28) according to obturation technique used;

2.6.1. Group I: Single cone technique

The bio-ceramic sealer (Ceraseal) was injected
inside the canal using a plastic intra-canal tip for injection.
Corresponding to the master apical file, master cone length
in each canal was verified visually and radiographically and
tug-back action was checked. Obturation in the canals was
done using Pro-taper gutta-percha master cone size #40 (F4)
with taper 0.06, this aided in an even distribution of the
sealant throughout the canal. A hot condenser was used to
remove the excess gutta percha up to the canal orifice.

2.6.2. Group Il: Lateral compaction technique

The master gutta-percha cone size #40/taper 0.02
was inserted inside the canal to the working length. A
spreader size #30 was fitted deeply into the canal 1-2 mm
short of the working length to insert auxiliary gutta-percha
cones size #25/taper 0.02. After complete compaction
auxiliary cones, a hot condenser was used to remove the
excess gutta percha up to the canal orifice. Following
obturation, all-access cavities in all samples were sealed
using temporary filling. The teeth were then scanned in 3D
image using the CBCT, to assess the quality of the
obturation and the apical extent of the root canal fillings.
The quality of obturation was estimated satisfactory when
no voids could be found on the postoperative CBCT
radiograph. The samples were stored at 37°C and 100%
humidity environment for one week to ensure complete
setting of the sealer at incubator.

2.7. Samples Classification

Samples in the present study were classified
randomly into two groups (n=28) as previously
mentioned, according to obturation technique used.
*Group I: (n= 28) Root canal obturated by Single cone
technique.
*Group II: (n= 28) Root canal obturated by Lateral
compaction technique.
Then each group was further subdivided into two subgroups
(n=14) according to kinematics of the file system used in
filling material removal.
*Subgroup A: Bio-ceramic filling material was removed by
using continuous rotation motion (Pro-taper Next file
system).
*Subgroup B: Bio-ceramic filling material was removed by
using reciprocation motion (Reciproc file system).
2.8 Retreatment procedures:
In subgroups IA and IIA (n=14), Continuous rotation
motion was employed by using Pro-taper next X4 file
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system. Files of size and taper (#40/.06) were selected. Each
file was inserted up to the working length in a gentle inward
continuous rotation motion at speed 300 rpm without
pressure, with short 1-2 mm amplitude strokes, at torque 2
Ncm according to the manufacturer’s recommendations. A
gentle apical pressure was carried out with a lateral brushing
movement along the canal walls. After every three pecks of
the Pro-taper next X4 file, adherent debris were cleaned
from the flutes of the file using sterile gauze. Irrigation of
the canal was carried out using 2 ml of 2.5% NaOCL in a
side-vented 30-gauge needle. When the Pro-taper next X4
file reached the full working length and debris of filling
material were no more seen on flutes nor the file in the
received irrigant solution, the retreatment procedure was
considered completed. Each file was discarded after use in
three canals. In order to prevent file separation, any file
showing signs of distortion was replaced with a new one. In
subgroups IB and 1IB (n=14), Reciprocation motion was
employed by using Reciproc (R40) file system. Files of Size
and taper (#40/.06) were selected. Retreatment was done in
the same manner as the previous subgroups. Mesial and
Distal dentine thicknesses were measured using CBCT
before obturation and after filling material removal.
Measurements of dentinal thickness were evaluated from the
axial view. Dentin thickness was measured from mesial and
distal sides of the canal space. Measurements were taken at
three standard points; 3, 6, 9 mm from the apex. For each
sample in each subgroup an average was calculated for both
mesial and distal dentin thicknesses to evaluate the percent
of change before obturation and after re-treatment. Fusion of
the primary image (before obturation) to the secondary
image (after filling material removal) was then carried out
by first using manual registration through different points
along the root of the samples. Superimposition was
completed automatically using software allowing the best
possible accuracy. Each image (primary and secondary) was
given a color code for identification. First measurements
were recorded on the primary image. Then the measurement
on the primary image was left and the primary image itself
was cancelled leaving the secondary image. A new
measurement was recorded on the secondary image on the
same plane direction and cut of the primary image ensuring
standardization (Figure 2,3,4,5,6,7).

3. Results
3.1. Percentage change in dentin thickness
3.1.1. Comparison between obturation techniques

With rotation motion at the coronal root level,
single cone technique showed statistically significantly
lower percentage change in dentin thickness than lateral
compaction technique (P-value = 0.027, Effect size =
0.917). At the middle and apical root levels, there was no
statistically significant difference between the two
obturation techniques (P-value = 0.270, Effect size = 0.426)
and (P-value = 0.073, Effect size = 0.72), respectively. As
regards the overall percentage change in dentin thickness,
single cone technique showed statistically significantly
lower percentage change in dentin thickness than lateral
compaction technique (P-value = 0.035, Effect size =
0.871). With reciprocation at the coronal and middle root
levels, there was no statistically significant difference
between the two obturation techniques (P-value = 0.129,
Effect size = 0.598) and (P-value = 0.395, Effect size =
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0.326), respectively. At the apical root level, single cone
technique showed statistically significantly lower percentage
change in dentin thickness than lateral compaction technique
(P-value = 0.043, Effect size = 0.827). As regards the
overall percentage change in dentin thickness, single cone
technique showed statistically significantly lower percentage
change in dentin thickness than lateral compaction technique
(P-value = 0.015, Effect size = 1.037).

3.1.2. Comparison between motions

With single cone obturation technique at the
coronal, middle as well as apical root levels, there was no
statistically significant difference between the two motions
(P-value = 0.520, Effect size = 0.245), (P-value = 0.383,
Effect size = 0.335) and (P-value = 0.520, Effect size =
0.245), respectively. As regards the overall percentage
change in dentin thickness, there was also no statistically
significant difference between the two motions (P-value =
0.491, Effect size = 0.263). With lateral compaction
technique at the coronal, middle as well as apical root levels,
there was no statistically significant difference between the
two motions (P-value = 0.098, Effect size = 0.658), (P-value
= 0.581, Effect size = 0.21) and (P-value = 0.066, Effect
size = 0.741), respectively. As regards the overall
percentage change in dentin thickness, there was also no
statistically significant difference between the two motions
(P-value = 0.089, Effect size = 0.679).

3.1.3. Comparison between root levels within each group

As regards single cone whether with rotation or
reciprocation, there was no statistically significant
difference between percentage changes in dentin thickness
at different root levels (P-value = 0.931, Effect size = 0.005)
and (P-value = 0.751, Effect size = 0.02), respectively.
Similarly for lateral compaction with rotation or
reciprocation, there was no statistically significant
difference between percentage changes in dentin thickness
at different root levels (P-value = 0.071, Effect size = 0.189)
and (P-value = 0.051, Effect size = 0.508), respectively
(Table 1).

4. Discussion

The primary objective of an orthograde retreatment
is to regain access to the apical foramen by completely
removing the root canal filling material to enable thorough
cleaning of the root canal system, shaping, and ultimate
obturation [8]. Bio-ceramic material is considered one of the
most appreciated sealing materials in dentistry [9,10]. It is
characterized by dimensional stability and slight expansion
upon setting. It is a hydrophilic material which is susceptible
to moisture, and possesses anti-microbial properties when
unset. It is both biocompatible and bioactive when fully set
[11,12,13]. Upon interaction with tissue fluids, bio-ceramic
materials release calcium hydroxide, which would combine
with the phosphates in the fluids to produce hydroxyapatite,
which would explain some of the materials tissue-inductive
properties. Bio-ceramics are now the material of choice for
root canal fillings in adult teeth with closed apices as well as
for the obturation of juvenile teeth with open apices [14].
Therefore, this study was conducted to evaluate and
compare the efficacy of continuous rotation versus
reciprocation motion in the changes in the remaining mesial
and distal dentine thicknesses before obturation and after
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removal of filling material. Mandibular premolars with
mature single root canal each were selected for this study
because they are often straight and flattened mesiodistally
which would result in more difficultly for endodontic
instruments to reach all parts of the root canal with this
anatomy [15].

Consequently, it might become more challenging to
totally remove the filling material within these canals [16].
In addition, to make the process of standardizing the
specimens easier, it has been found that most of the
experimental research assessing the effectiveness of
retreatment techniques have been carried out using straight
root canals [17,18,19]. In the current study, samples were
randomly classified into two groups according to the
obturation technique used. First group was obturated with
single cone technique that has gained popularity in clinical
practice as it is reported to be fast and easy [20]. It involves
filling the whole canal with a single, tapered gutta-percha
cone and a root canal sealant. The single cone obturation
method has been reported to allow the preservation of tooth
structure, exhibit higher dislodging resistance, and to
minimize risk of voids and overfilling [21,22]. The second
group was obturated with lateral compaction technique. This
technique provides a hermetic seal inside the root canal by
combining a sealer with the gutta-percha master cone in
addition to some auxiliaries resulting in effective sealing,
thermal stability, tapered preparation accommodation, and
long-term success rate [23,24]. Rotary instruments were
employed in this study in retrieving bio-ceramic sealer
owing to their reported easiness and fastness [25,26,27].
Two kinematics were evaluated and compared; continuous
rotation and reciprocation [28,29]. Pro-taper Next (X4) file
was investigated in this study representing the continuous
rotation motion. It is an M-Wire Ni-Ti alloy with an
innovative off-centred rectangular cross section, that would
give the file a snake-like (swaggering) movement as it
moves inside the canal. It would result in optimisation of
root canal tracking as only two points of the rectangular
cross section touch the canal wall at a time. This reduces
engagement and limits undesirable lock during retreatment
process [31]. The off-centred cross-section and the unique
design of file generate enlarged space for debris hauling
[32]. In addition, also the variable helical angle and
balanced pitching along the shaft would enhance efficiency
in the longitudinal axis [33]. Reciproc (R40) file was also
selected in this study to represent the reciprocation motion.
It is an M-wire with s- shaped cross-section file, which has
been reported to possess a high cyclic fatigue resistance
reducing the risk of instrument fracture during retreatment
procedure [34]. The Reciprocating file is designed to have
alternating cutting edges which would allow it to efficiently
remove gutta-percha and any residual material from the
previous treatment [35,36]. Reciprocating movement was
implemented as it was reported to increase the centralization
of the preparation and to minimize canal transportation,
hence leading to even contact and cutting of all canal walls
and thus a more efficient cleaning ability [37]. In addition, it
would result in the relief of torsional and flexural tensions
that would occur during retreatment. hence avoiding errors
as instrument separation [38,39]. Size #40 was selected for
both systems of different kinematics to guarantee sufficient
canal cleanliness and avoid significant enlargement [40]. In
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the current study, efficiency of instruments and the two
kinematics in retreatment was measured by percent decrease
in mesial and distal dentin thicknesses, time consumed and
percent remaining debris. CBCT was used in this study in
order to show samples in 3D planes (axial, coronal and
sagittal planes) for measuring the dentin thickness [41,42].
The same methodology was used in this study which
allowed standardizing samples positioning for acquisition of
CBCT images before obturation and after retreatment and
hence obtaining precise measurements of mesial and distal
dentin thicknesses. This standardization method is known as
Fusion. Barmante et al (1987) [43] performed this technique
to identify changes detected by superimposing images from
sample slices. Re-preparing the root canal is required in
retreatment instances in order to create enough space for
effective disinfection and to remove infected dentin.
However, in order to lessen further root weakness and thus,
the danger of vertical root fracture, extensive dentine
removal should be avoided [44]. The present study revealed
a statistically significantly lower percentage change of
dentin thickness at the coronal level in the single cone
technique than the lateral compaction technique in the
continuous rotation motion. These findings were in
agreement with Ozyurek et al., (2016) [45] who found that
this could be due to the presence of less amount of
compacted gutta-percha in the coronal level in the single
cone technique which facilitated the retreatment procedure
preventing any excess dentin removal. Moreover, Salloum et
al., (2018) [46] and Kumar et al., (2022) [47] reported
similar results to ours in the middle and apical levels in the
continuous rotation motion, revealing no statistically
significant difference. This could be due to the similarity of
the oval cross-section in the middle and apical levels of the
samples, therefore same dentin thickness in both thirds
which gave no significant difference of dentin removal
percent change whether with lateral compaction or single
cone obturating techniques [48]. The current findings are in
conflict with (Deka et al., 2015) [49] who stated that no
significant difference between the three thirds in the percent
change of dentin thickness along the whole length of the
canal obturated whether with single cone or lateral
compaction technique. He related his results to the files’
design and motion used. With the reciprocation motion at
the apical third, single cone obturation technique showed
statistically significantly lower percentage change in dentin
thickness than the lateral compaction technique. This might
be due to the gap between the dentin and the single cone
based bio-ceramic sealer that resulted from the micro-air
bubbles in the apical third, which are produced as a reaction
of sodium hypochlorite and organic gas [50] allowing easier
removal of sealer and gutta-percha from the apical third with
minimal removal of dentin, whilst this may have not been
the case with the lateral compaction technique. Coronal and
middle thirds with reciprocation motion showed no
significant difference between two obturation techniques in
coincidence with (McMichael et al., 2016) [51]. They
explained the results that may be due to similar tubular
penetration of bio-ceramic sealer in the dentinal tubules
especially in the coronal and middle thirds as they contained
the largest amount of injected bio-ceramic sealer (169)
which confirmed the results of this study (Table 2).
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Figure 1: Samples of the study

Figure 2: Samples exposure with CBCT machine
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Figure 3: Remaining dentin thickness pre-obturation

Figure 4: Remaining dentin thickness after retreatment with x4 file.
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Figure 5: Remaining dentin thickness pre-obturation

Figure 6: Remaining dentin thickness after retreatment with reciproc file.
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Table 1: Descriptive statistics and results of Mann-Whitney U test for comparison between percentage change in dentin thickness
after using the two obturation techniques

Single cone Lateral compaction
Motion Root level P-value  Effect size (d)
Median (Range) Mean (SD) Median (Range)  Mean (SD)
Coronal 16.3 (0-28.1) 15.2 (8.6) 27.6 (8.9-64.5) 30.3 (18.1) 0.027* 0.917
Rotation Middle 13.5 (5.7-23) 13.4 (5.5) 17.3(2.7-29.8) 16.6 (8.5) 0.270 0.426
Apical 11.4 (1.4-44.9) 13.4 (12) 17.3(2.3-38.7) 18.5(8.6) 0.073 0.72
Overall 13.3(6.3-28.8) 14 (6.1) 21.1(6.1-36.7) 21.8(10) 0.035* 0.871
Coronal 12.2(3.3-43.9)  14.7 (10.8) 17.7 (9-25.4) 175 (5.4) 0.129 0.598
. i Middle 10.7 (3.6-22.6) 11.5(5.2) 13.8 (0-44.2) 15.8 (11.5) 0.395 0.326
Reciprocation .
Apical 8.8 (0-24.6) 9.7 (6.8) 13.9 (6.4-20.3) 13.8 (4.7) 0.043* 0.827
Overall 11.5 (7.6-18.9) 12 (3.3) 14.3 (7.5-26.2) 15.7 (5) 0.015* 1.037

*: Significant at P <0.05
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Figure 7: Box plot representing median and range values for percentage change in dentin thickness (Circles represent outliers)
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Table 2: Descriptive statistics and results of Mann-Whitney U test for comparison between percentage change in dentin thickness
after using the two motions

ggﬁ:}%ﬁﬁn Root level - Rotation - Reciprocation P-value Effect size (d)
Median (Range) Mean (SD) Median (Range)  Mean (SD)
Coronal 16.3 (0-28.1) 15.2 (8.6) 12.2 (3.3-43.9) 14.7 (10.8) 0.520 0.245
Middle 13.5 (5.7-23) 13.4 (5.5) 10.7 (3.6-22.6) 11.5(5.2) 0.383 0.335
Single cone Apical 11.4 (1.4-44.9) 13.4 (12) 8.8 (0-24.6) 9.7 (6.8) 0.520 0.245
Overall 13.3(6.3-28.8) 14 (6.1) 11.5(7.6-18.9) 12 (3.3) 0.491 0.263
Coronal 27.6 (8.9-64.5) 30.3(18.1) 17.7 (9-25.4) 175 (5.4) 0.098 0.658
Lateral Middle 17.3(2.7-29.8) 16.6 (8.5) 13.8 (0-44.2) 15.8 (11.5) 0.581 0.21
compaction Apical 17.3 (2.3-38.7) 18.5 (8.6) 13.9 (6.4-20.3) 13.8 (4.7) 0.066 0.741
Overall 21.1 (6.1-36.7) 21.8 (10) 14.3 (7.5-26.2) 15.7 (5) 0.089 0.679

*: Significant at P <0.05

Table 3: Descriptive statistics and results of Friedman’s test for comparison between percentage change in dentin thickness at
different root levels within each group

Single cone Lateral compaction
Motion Root level Median (Range) Mean (SD) Median (Range) Mean (SD)
Coronal 16.3 (0-28.1) 15.2 (8.6) 27.6 (8.9-64.5) 30.3(18.1)
Middle 13.5 (5.7-23) 13.4 (5.5) 17.3 (2.7-29.8) 16.6 (8.5)
Rotation Apical 11.4 (1.4-44.9) 13.4 (12) 17.3 (2.3-38.7) 18.5 (8.6)
P-value 0.931 0.071
Effect size (w) 0.005 0.189
Coronal 12.2 (3.3-43.9) 14.7 (10.8) 17.7 (9-25.4) 17.5 (5.4)
Middle 10.7 (3.6-22.6) 115 (5.2) 13.8 (0-44.2) 15.8 (11.5)
Reciprocation Apical 8.8 (0-24.6) 9.7 (6.8) 13.9 (6.4-20.3) 13.8 (4.7)
P-value 0.751 0.051
Effect size (w) 0.02 0.508

*: Significant at P <0.05

There was no significant difference in the percentage change
of dentin thickness between different kinematics along all
root levels whether obturation technique was single cone or
lateral compaction. This depended mainly on the cross-
section and the metallurgy of the files used [53]. Both files
Pro-taper Next X4 and Reciproc R40 used in this study are
made of M-wire which is flexible and has a high centring
ability in the canal that aids in focusing on removal of filling
material with minimal removal of dentin thickness [54].
Results in our study were in full agreement with Kansal et
al., (2014) [55], where the revealed that the change in the
mesial and distal dentin thicknesses depends mainly on the
inherent design of the instrument and dynamics used during
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instrumentation. Reciproc file in our study preserved the
tooth structural integrity and dentine thickness with
enhanced bio-ceramic filling removal [56]. Pro-taper Next
had the same effect on the mesial and distal dentin thickness
due to it is swaggering action and offset design, and hence
there is less chance of root canal blockage and more ability
for cutting with less engagement of the files with the dentin
[57]. In the present study Pro-taper Next file representing
continuous rotation motion and Reciproc file representing
reciprocation motion as the coronal, middle as well as apical
levels showed no statistically significant difference in the
percentage change in dentin thickness regardless the
obturation technique used. This finding comes in agreement
with Bonaccorso et al., (2009) [58]. Factors that contributed
to this include the features of the instrument design,
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including the taper, flexibility, cross-section geometry, and
tip design. Capar et al., 2014 [59] stated that Pro-taper Next
file X4 with an asymmetric motion employed a bigger
envelope of motion compared with a similarly sized file
Reciproc R40 with centralized mass and rotation axis,
although the difference between the kinematics he proved
that both files had similar shaping ability. However, most of
the statistical interpretation of dentin thickness of all sub-
groups appeared to be insignificant. This showed that both
Pro-taper Next file and Reciproc file are effective in of
removal residual bio-ceramic filling material while
conserving dentin thickness (Table 3).

5.Conclusion

Under the conditions of this study, it was
concluded that Reciproc instruments showed no significant
difference in the remaining dentin thickness when compared
to continuous rotational instruments.
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