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ROTARY NITI SYSTEMS IN INTRACANAL
FILLING MATERIAL REMOVAL
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ABSTRACT

Aim: To compare the effectiveness of R-Endo and E3-ReRoot retreatment rotary files in filling
material removal and operating time.

Materials and Methods: Twenty extracted distobuccal roots of maxillary first molars were
decoronated to a standard length of 12 mm. Root canal preparations were done using Fanta Blue
(Fanta; ShangHai, China) till 0.04/25. Matching gutta percha cones of 0.04/25 were used with
Adseal resin sealer (Meta Biomed, Chungcheongbuk-do, Republic of Korea) in warm vertical
compaction technique. Teeth were left in an incubator at 37 °C and 100% humidity for 30 days.
Cone beam computed tomographic images of all roots were obtained to confirm three-dimensional
filling of the root canal space. Roots were divided into two groups according to the file used in
retreatment; group A using R-Endo (Micro-Mega, Besancon, France) and group B using E3-ReRoot
(IMD; ShangHai, China). Time required to remove the filling material was recorded in seconds.
Teeth were then split into two halves using hammer and chisel and remaining filling material was
calculated using stereomicroscope at 4X original magnification. Statistical analysis was performed

using One-Way ANOVA and significance level was set at 0.05.

Results: E3-ReRoot was shown to be significantly more effective than R-Endo in intracanal
filling removal. No significant difference was shown between both systems in the time needed to

reach the working length.

Conclusion: E3-ReRoot was more effective in intracanal filling removal although both systems

failed to totally remove gutta percha and sealer remnants from the root canals.
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INTRODUCTION

Total intracanal filling removal is deemed
mandatory during endodontic retreatment to allow
for adequate disinfection of the root canal system
followed by apical and coronal seal V. An ideal
retreatment instrument should allow complete
removal of filling material in a short duration, with
no alteration of the root canal space, no instrument
separation and no apical extrusion of debris .
Until now, no retreatment technique can effectively
possess all these criteria .

Many rotary instruments have been introduced
with different design features; cross section,
rake angle, radial lands and various tapers, to aid
in nonsurgical retreatment. Conventionally, the
removal of gutta percha using rotary instrumentation

is a time saving process, safe and easy technique.

Some studies have shown multiple-file systems
and single-file systems to be equally effective in
root canal filling removal 7-¥, Retreatment files have
been designed with active tips and more aggressive
cutting, but their efficiency was still comparable to
conventional files in root canal filling removal ©.

The R-Endo
instruments; Re (size 25, 0.12 taper) to flare the first

system is composed of 4
few millimeters of the canal and 3 files (ie, R1, R2,
and R3) dedicated to each root canal third to a size of
25 with 0.08, 0.06, or 0.04 tapers, respectively. An
optional finishing file Rs (size 30, 0.04) is available
if needed. The files have a triangular cross-section
with three equally-spaced cutting edges and no
radial land. The tip of the files is claimed to be
inactive %,

In a comprehensive literature review, no study
examining the retreatment efficacy of the E3-
ReRoot retreatment file (IMD; ShangHai, China)
could be found. According to the manufacturer, the
instruments are made of X wire, austenitic at room
temperature V. They show a convex triangular

cross-section with three cutting edges and large
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core with a progressively increasing pitch along
the blades. E3-ReRoot file system is composed of
five files; (Opener); size 22, 0.11 taper, for coronal
flaring and three files comparable to R-Endo
(R1,R2, and R3); size 25 with 0.08, 0.06, and 0.04
tapers, respectively. An optional R4 (size 30, 0.04)
is also available.

Therefore, the aim of this study was to investigate
the efficacy of R-Endo and E3-ReRoot retreatment
instruments in root canal filling material removal
and the operating time.

MATERIALS AND METHODS

Sample selection

Twenty distobuccal roots of human maxillary
first molars were used in this study. Roots with
open apices, resorptive defects, root fillings, caries,
calcifications, cracks, and teeth with an initial apical
diameter greater than size #10 K-file were excluded.
Roots were randomly divided into two main groups
(n = 10) according to the file used in retreatment
procedure.

Root Canal Preparation and Obturation

Decoronation was done for all teeth standardizing
root length to 12 mm and patency was checked
using a #10 manual K-file (Mani INC, Tochigi,
Japan). The working length was set 0.5 mm short to
the apical foramen.

Root canals were prepared using rotary files
Fanta Blue (Fanta; ShangHai, China) till 0.04/25.
Irrigation was done with 5 mL of 2.5% sodium
hypochlorite and final flush using 5 ml of EDTA
17% using a 27 gauge needle. Root canals were
dried using paper points #25. Matching gutta percha
cones of 0.04/25 were used with Adseal resin sealer
(Meta Biomed, Chungcheongbuk-do, Republic of
Korea) in warm vertical compaction.

CBCT images were taken to confirm that the root
canal filling quality was clinically acceptable. Roots
were stored in 100% humidity at 37 °C for 30 days.
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Retreatment Procedures

Web-based algorithm (www.random.org) was
used to randomly allocate both groups A and B to
the two retreatment files tested; group A for R-Endo
(Micro-Mega, Besancon, France) and group B
for E3-ReRoot retreatment file (IMD; ShangHai,
China).

For both groups,R1 and R2 were used to one third
and two thirds of the working length respectively.
R3 was then used to the full working length
(12 mm) in a circumferential motion. All files were
used at a speed of 350 rpm and a torque of 1.5 Ncm
using TriAuto mini (J Morita Corp., Japan).

All retreatment procedures were performed
by a single endodontist (second author) using a
dental operating microscope (Zumax, Suzhou New
District, China). Retreatment was performed by
instrumentation through the gutta percha, aiming to
remove all the filling material and reach the working
length. Once the working length was reached, 5
vertical strokes were applied along the entire canal
length by brushing against the canal walls.

At the end of the procedure, patency was
confirmed using a #15 manual K-file. Irrigation was
performed during instrumentation using 5 mL of
sodium hypochlorite 2.6% for each root.

Time required to reach the working length

Total time required to reach the working length
was recorded by a digital stopwatch (Timex,
Middlebury, CT, USA) in seconds.

Evaluation of the Remaining Filling Material

Longitudinal grooves were cut in each root using
a low-speed diamond disc. Each root was vertically
split using hammer and chisel into two halves. Both
halves were examined using a stereomicroscope.
Digital images of each half were captured at
4 x original magnification using a digital camera
(DP-70; Olympus, Tokyo, Japan) attached to the

(3729)

microscope. Calculation of the remaining filling
material was done using image J software (1.42a/
Java 1.6.0-10 image analyzer software). Each root
canal was divided into thirds; coronal, middle, and
apical. Percentage of the remaining filling material

to the total canal area was calculated.

Statistical Analysis

Statistical
statistical package for social sciences (IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY).
Significance was analyzed by one-way ANOVA.

analysis was performed using

Data were expressed by mean and standard
deviation and P<0.05 was considered as statistically
significant.

RESULTS

Intracanal filling material removal

Means of percentages and standard deviations of
remaining intracanal filling material in the different
canal thirds in each group are shown in Table 1.
Both techniques failed to totally remove intracanal
filling. Considering the whole root canal and each
root third individually, E3-ReRoot was shown to
be more effective than R-Endo in intracanal filling
removal with a statistically significant difference
(P < 0.05) as shown in table 1 and figures 1
and 2. The middle third showed the least amount
of remaining intracanal filling followed by the
apical third then the coronal third with a statistically
significant difference.

No instrument separation occurred for both
groups; yet, R-Endo group has shown ledges in the
canals apically in five samples as shown in figure 3.

Time required to reach the working length

There was no significant difference between
R-Endo instruments (189.333+75.706) and E3-
ReRoot instruments (153+20.630) in removing
gutta percha from root canals as shown in table 2.
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TABLE (1) Mean and standard deviation values of
the calculated percentage of remaining
gutta percha to the total area of the root

canal for both groups.

R-Endo E3-ReRoot e
(GroupA) | (Group B) e ” T 'L"}*‘z 3
Coronal | 11.735+2.511** | 5.282+2.591"* | 0.001379*
Middle 0.612+0.002°® | 0.023+0.016™® | <0.00001*
Apical 1.842+0.474° | 0.483+0.025°¢ | <0.00001* ; / :
Root Canal | 6.162+1.937¢ | 2.126+0.885" | 0.00092%* Fig. (3) Stereomicroscpic repesentative image of apical ledge

from R-Endo group.

Different lower case letters in the same row indicate statis-

tically significance difference. Different upper case letters L

TABLE (2) Mean and standard deviation values of

the preparation time (in seconds) needed

in the same column indicate statistically significance differ-
ence. *; significant (p<0.05), ns; non-significant (p>0.05)

==

to reach the working length for both

groups.
R-Endo E3-ReRoot
P value
(Group A) (Group B)
Preparation
. 189.333+75.706* | 153+20.630% | 0.283163*
Time

Different letters in the same row indicate statistically
significance difference.

*; significant (p<0.05), ns; non-significant (p>0.05)

Fig. (1) Stereomicroscopic representative image of considerable
amount of remaining intracanal filling in the coronal
third, R-Endo group.

DISCUSSION

Intracanal filling removal is an essential step in
retreatment of failed root canal cases. It allows for
elimination of the underlying cause of failure such
as necrotic tissue or persistent bacteria 1219,

Distobuccal roots of maxillary molars were
selected for the current study because these canals
are often narrow and curved presenting technical
challenge during cleaning and shaping rather than
straight wide canals.

Decoronation of the distobuccal roots allowed

for standardization of the study eliminating other

Fig. (2) Stereomicroscopic representative image of minute
amount of remaining intracanal filling in the middle
third, E3-ReRoot group.

variables including coronal morphology, coronal
access, and access to root canals (9.
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Removal of the smear layer followed by warm
vertical compaction of gutta percha was used to
ensure more homogeneous filling rather lateral
condensation that entraps pools of sealer between
gutta percha points and poor condensation in the
apical third 19,

Remaining intracanal filling can be evaluated by
longitudinal sectioning"®!'”, radiographic assess-
ment 19, clearing technique "® and micro-computed
tomography scan ?. Each technique has its advan-
tages and limitations. Longitudinal sectioning was
performed in this study despite the fact that it may
displace filling material remnants during section-
ing M as it allows for direct visualization, mag-
nification and calculation of the remaining filling
material.

Manufacturers’ recommendations of speed
and torque were followed. Low torque increases
tactile sensation allowing for better control of the
instrument and less procedural errors ?” which is
necessary during retreatment of narrow curved

distobuccal roots of maxillary molars.

Low rotation speed was also used to mimic
Although higher speed yield
faster retreatment preparation, more procedural

clinical situations.

errors such as ledging, zipping, perforations and
instrument separation are probable V.

Rotary retreatment instruments do not need
chemical softening of gutta percha using solvents
as they plasticize gutta percha by frictional heat.
Solvent will create a thin gutta percha film on the
dentinal wall compromising the antibacterial action
of the irrigants used @?.

Both systems failed to totally remove the
intracanal filling from all root canals, consistent
E3-ReRoot was
than R-Endo in
intracanal filling removal from the whole root canal

with previous studies!?>23,
significantly more effective

and from each root canal third alone. This finding
cannot be directly compared to earlier studies
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because none could be found in the literature. As
both systems share the same design features, the
superior results of E3-ReRoot could be attributed to
the X wire used with superior cutting efficacy.

Analyzing root canal thirds, the coronal third
showed the highest percentage of remaining
intracanal filling compared to the middle and apical
thirds. This could be simply attributed to the use
of R1, R2, and R3 only without the orifice opener
with greater taper. Therefore, the used files did not
contact the flared coronal third and did not remove
the filling material even with -circumferential
movement. Another logic explanation is the oval
shape cross section of the canal coronally in the
distobuccal roots of maxillary molars which made
more difficult for the retreatment file to contact all
canal walls.

The middle third showed the lowest percentage
This could be
attributed to the similar size and taper of the files used

of remaining intracanal filling.

in preparation and retreatment. Fanta Blue 0.04/25
was used in preparation followed by retreatment
files ending with R3 0.04/25 as well. This resulted
in total contact between the retreatment files used
and the dentinal wall in the middle third resulting in
the better cleaning.

The apical third showed higher percentage of
remaining intracanal filling than the middle third.
These results are in agreement with previous
studies ">!1%29_ This could be explained on the basis
of higher anatomical variability and difficulty of
instrumentation in this area. Distobuccal roots of
maxillary molars show curvatures in many planes
in the apical third which makes it impossible to
direct NiTi instruments against entire root canal
walls (1219,

E3-ReRoot was shown safer than R-Endo for
retreatment as no procedural errors such as zipping,
ledge, perforation or instrument separation occurred
in group B. R-Endo group has shown ledges in the
canals apically in 30% of the samples. This could
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be attributed to the rigid retreatment files used in
narrow curved distobuccal root canals of maxillary
molars.

Preparation time needed to reach the working
length did not differ significantly for both systems.
This is a logic finding as both systems are compa-
rable in size, taper, design, kinematics, torque, and
number of files.

Under the experimental conditions, E3-ReRoot
system was significantly more effective than
R-Endo system in intracanal filling removal. Both
systems failed to totally remove the entire intracanal
filling. No difference between both systems in the
preparation time needed to reach the working length.
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