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Abstract:

Aim: To contrast the efficiency of cleaning of Ultra sonic efficiency versus the XP-endo Finisher R
in cleaning the dentinal wall after obturating material removal with Micro CT. Method: 30 human
lower premolars have one straight canal and fully developed apex were used in this study. In order to
standardize, every tooth has decoronated to a distance of 15 mm from the apex. Revo-S files were
used to prepare the canals. Gutta percha cones sized #25 were used to fill the canals, along with resin
sealer. Retreatment procedures were done using EdgefileXR retreatment files. The premolars were
subsequently randomized split into 3 identical groups of 10 premolars each in accordance with the
additional cleaning technique. Group 1: Control group (No additional ultimate cleaning), Group 2:
Ultra sonic activation, and Group 3: XP-endo Finisher R. Micro CT was used three time for every
specimen for building 3D volumetric models by mm? of the remaining material (after obturation,
after filling material removal, and after using the additional cleaning methods). Results: The XP-
endo Finisher R demonstrated the best efficacy (reducing remaining filling material by 79%),
followed by Ultra sonic (reducing remaining filling material by 70%) in comparing with the control
group (reducing remaining filling material by 0%). Conclusion: XP-endo Finisher R and
Ultrasonic are both advised to be used as additional methods for cleaning the dentinal wall after
removal the filling materials.
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Introduction:

The purpose of endodontic re-treatment is
to remove old, contamination filling
substances from the root canal and clean and
shape it. Eliminating intracanal infection will
aid in the body's peri radicular pathosis
recovery process @,

One of the main objectives of re-
treatment is the complete removal of filling
material, which might be difficult. The most
effective method for restoring healthy
periapical tissues following a second infection
or ineffective therapy of a tooth that was
earlier obturated because of apical or coronal
leaking is non-surgical re-treatment®. It
demands removing the initial root canal filling,
further  cleaning, and ultimately re-
obturation®.

Re-treatment has an approximate success
rate of 60% to 85%. The subsequent factors
are probably connected to the reduced healing
rate in comparison to the first therapy:
restricted access to the  remaining
microorganisms which might become more
difficult to deal with as the old filling material
needs to be removed entirely; remaining
microorganisms that are resistant to treatment;
and are spread out in locations other than the
primary canal lumen @,

The substance presents a resistance which
renders removal challenging and raises the
possibility of procedural mishaps including
fractured instruments, ledges, and perforations.
Moreover, the endodontic sealer has the
potential to permeate the dentinal tubules, in
contrast to gutta-percha, which is often limited
to the primary canal. Canal re-treatment may
be made more difficult by the degree of sealer
infiltration and dentinal tubule obstruction,
even though this is necessary for a fluid-tight
seal. It is technically difficult to completely
remove the sealer through re-treatment after it
has entered dentinal tubules ©.

For eliminating endodontic  restorative
material, a variety of tools and methods are
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accessible, including manual files, rotary tools,
ultrasonic cleaners, and lasers. Nevertheless,
none of these methods can completely
eradicate the filler ingredients ¢,

For ideal elimination of any leftover root
filling material, the goal of present
investigation was to compare the cleaning
effectiveness of Ultra sonic efficiency versus
the XP-endo Finisher R in cleaning the
dentinal wall after obturating material removal
by 3D volumetric Micro CT scan.

Materials and methods:
Samples Preparation:

30 human lower premolars have one
straight canal and fully developed apex
extracted for orthodontic purposes were
selected. After premolars were thoroughly
cleansed to remove any tissue or calculus
deposits, isotonic saline was used to keep
them.

All premolars were examined under a
magnification lens to check for cracks. To
guarantee uniform canal shape, radiographs of
every tooth were taken in the buccolingual and
mesiodistal orientations.

The included criteria of the selected teeth:

The teeth were fully developed apex
without interior resorption, decay, calcification
of the canal, or history of endodontic therapy.

In order to standardize, every tooth has
decoronated to a distance of 15 mm from the
apex using diamond disc bur for
standardization 9. To guarantee the apical
patency of the canals, a K-file size 10
(Dentsply  Maillefer,  Switzerland)  was
transferred to the apex of each canal. The
identical file was reinserted into the canal till it
was observed through the apical foremen, at
which point the working length (WL) was
noted ™Y,

Utilizing EDTA gel and Revo-S files
(Micro-Mega, Besancon, France), canals were
prepared until last preparation of SU file size
#25 taper 6% was achieved. Employing a 27-
gauge needle syringe, 10 millilitres of 17%
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EDTA solution and 10 millilitres of sodium
hypochlorite were flushed into the canals. A
final flush of 5 millilitres of distilled water was
applied. Paper points of size #25 were used to
dry the canals. Next, gutta percha cones of size
#25 and resin sealer (ADSEAL - Root Canal
Sealer META BIOMED) were used for filling
the canals via the lateral condensation method.
X-rays were obtained upon obturation.

Following obturations, tetric N-ceram
composite resin (Ivoclar Vivadent,
Liechtenstein) was used to seal the specimens
occlusally, this process is carried out similarly
to direct veneer. They were kept in gauze
moistened via distilled water for thirty days at
37C0 and 100% humidity in an attempt to
replicate the clinical process as closely as
feasible 12,

Retreatment procedures were done
using Edge file XR retreatment files
(EdgeEndo, USA) with the following order R1
(25/0.12), R2 (25/0.08), R3 (25/0.06), and R4
(25/0.04) until the entire working length. Re-
treatment was done with a torque of 3 N/cm at
a speed of 400 rpm. After using every file, 12.
millilitres of 2.5% sodium hypochlorite was
utilized as an irrigating solution for six
minutes for every specimen. Following
finishing canal retreatment, the canals were
washed using five millilitres of normal saline
for one minute, followed by washing using
17% EDTA for five minutes. Finally, a
washing using five millilitres of normal saline
for one minute was employed ®®. The
premolars were subsequently randomized split
into 3 identical groups of 10 premolars each in
accordance with the additional cleaning
technique.

Group 1: Control group (No additional
ultimate cleaning).
Group 2: Ultra sonic: In accordance with the
instructions provided by the supplier, the Ultra
X (Eighteeth, Changzhou Sifary Medical
Technology Co., Ltd, Changzhou City, China)
has a flexible X Silvertip (#25, 0.02).
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Group 3: XP-endo Finisher R. (FKG
Dentaire, La Chaux de Fonds, Switzerland).

Ran at 800 rpm with a torque setting of
one Ncm in accordance with the instructions
provided by the supplier.

For every canal, a total of 5ml of 2.5%
NaOCl was utilized for one minute of
activation period. Next 5 ml of distilled water
was flushed, and finally 5 ml of 17% EDTA
with the same motion. The tip was positioned
2 mm shorter than the WL, in an upward and
downward direction avoiding contacting the
walls. The canal specimens were then washed
with 5 ml of distilled water. All methodology
steps were done by the same experienced
operator to reduce inter-operator variability.

Evaluation method (3D volumetric Micro
CT scan):

A cotton pellet was placed inside the
coronal opening of each sample to prevent any
object from entering the canal specimens.

To ensure an identical location for each
scan, each specimen was set in a silicone root
socket that was specially created for it.

a Sky scan 1173 micro - CT scanner
(Bruker Micro CT, Kontich, Belgium) was
used was used three time for every specimen
(after obturation, after filling material removal,
and after using the final cleaning methods) for
construction of 3D volumetric models by mm?3
of the remaining material.

For picture capture, the Sky scan 1173
employs a cone beam X-ray geometry. The
item may be rotated 180° or 360° in
predetermined stages while data is being
collected. Every step is documented with a
picture. The scanned images were stored in
Tag Image File Format (TIFF) in 16-bit files.
The scanning device can work with
an adjustable current between 30 and 130 kV
and a highest power of 8 W. Following the
collection procedure, an FDK algorithm is
used to rebuild the acquired picture. N Recon,
edition 1.6.9.4, is used for the rebuilding of
images, whereas Sky Scan 1173 is used for
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data collecting. Versions 3.0.0r1114 and
1.16.4.1 of CT Vox and CT were used for
qualitative ~ and  quantitative  analysis,
correspondingly. Every photograph was
analysed by a single examiner. The ideal
voltage and current settings for scanning
samples were energy 70 kV, current 114 A,
and pixel size 8.5 pm.

Statistical Analyses:

The data were analysed using IBM SPSS
Statistics version 23 (SPSS Armonk, NY: IBM
Corp.). The Shapiro-Wilk test was used to
determine the data’'s normal distribution. One-
way ANOVA was used to compare the initial
volume of remaining filler material in the
preoperative photographs across the groups in
order to assess how comparable the specimens
were to one another. One-way ANOVA was
used to analyse the volume of root canal filling
materials eliminated at every root level and in
the overall volume in order to look for
significant variations between the groups.

Section A -Research paper
Results:

The groups were similar as evidenced by
the initial volumes of remaining root canal
filling materials in each group not being
substantially different (P>0.05) as presented in
Table 1 while the remaining filling material in
coronal segment in all groups showed high
significantly different residual value in
comparison with middle and apical segments
in each group (p<0.05).

The average volume of remaining root
canal filling material after using additional
cleaning methods (Ultra sonic, and XP-endo
Finisher R) are listed in Table 2 while Table
3 shows the proportion of the reduction in root
canal filling materials. In all groups,
significant varying volumes of root canal
filling materials were eliminated. The XP-
endo Finisher R demonstrated the best
efficacy with 79 9% reduction of residual
filling material, followed by Ultra sonic with
70% reduction of residual filling material in
comparing with the control group 0 %
reduction of residual filling material. These
results are represented in figures 1,2,3.

Table (1): The mean volume value by mm?® and stander deviation (SD) of the remaining

material after removal by Edge file XR

. . P-
Groups Coronal Middle Apical Total Value
Group 1:
Control group (NO |4 551 508 | 040+0.19C | 0.30+021C | 2.05+0.60°
additional final
cleaning). *§
Group 2: B c c A S
Ultra sonic 1.34+0.21 0.42+0.21 0.32+0.21 2.08 £0.82 g_
Group 3:
XP-endo Finisher | 1.45+0.218 | 0.45+0.21¢ | 0.29+0.21¢ 2.19 £0.754
R.
P-Value p=0.18NS

NS: non-significant (p > 0.05). *Significant (p<0.05). Different letters indicate a significant

difference.
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Table (2): The mean volume value by mm? and stander deviation (SD) of the remaining

material after Additional cleaning methods.

. . P-

Groups Coronal Middle Apical Total Value

Group 1:

Control group A

(No  additional 1.35+0.20 0.40 £ 0.19 0.30+£0.21 2.05 £ 0.60

final cleaning). .
—
o

Group 2: 8

. B

Ultra sonic 0.83+£0.21 0.31+£0.21 0.20+£0.21 1.34+0.58 "3'_

Group 3:

XP-endo Finisher | 0.75+0.21 0.29+0.21 0.18+0.21 1.22 + 528

R.

P-Value P=0.15 P=0.001"

*Significant (p<0.05). Different letters indicate a significant difference between the groups in the

same column (P<0.05).

Table (3): The percentage the of the remaining material reduction after Additional cleaning

methods.
The percentage of residual filling
Groups material reduction %
Group 1: 0% B
Control group (No additional final cleaning).
Group 2: o A
Ultra sonic 0%
Group 3: o A
XP-endo Finisher R. 9%
P-Value p =0.004

Different letters indicate statistical difference (P < 0.05).

Figure (1): A Photograph of 3D volumetric of Micro CT in group 1 (control group).
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Figure (2): A Photograph of 3D volumetric of Micro CT in group 2 (Ultra sonic) post obturation, post
filling material removal, post using Ultra sonic, and cross section of the root (from right

to left).

VWV

Figure (3): A Photograph of 3D volumetric of Micro CT in group 3 (XP-endo Finisher R.) post
obturation, post filling material removal, post using XP-endo Finisher R, and cross

section of the root (from right to left).

Discussion;

Many studies show that there are no
suitable methods to completely take out the
materials used for root canal fillings through the
root canal system following re-treatment
without surgery 31, on other hand the failure
may be accompanied to non-surgical
retreatment due to the trapped bacteria in
dentinal tubules®®. Therefore, others advocated
mandatory use of new tools and additional
methods for eliminating the residual filling
material stacked to the dentinal wall (9-21),

For ideal elimination of any leftover root
filling material, the goal of present
investigation was to compare the cleaning
effectiveness of Ultra sonic efficiency versus
the XP-endo Finisher R in cleaning the
dentinal wall after obturating material removal
by 3D volumetric of Micro CT.

Eur. Chem. Bull. 2023, 12(Regular Issue 10), 16204 — 16212

In this study, EdgefileXR retreatment
files (EdgeEndo, USA) with the subsequent
order R1 (25/0.12), R2 (25/0.08), R3
(25/0.06), and R4 (25/0.04) were used to
facilitate the filling materials removal for all
specimens  before  specimens  grouping
moreover, equal controls were applied to
irrigation amount, time, and specimen
preparation.

Our results of initial volumes of
remaining filling for root canals following
the use of EdgefileXR re-treatment files in the
groups were found to be equivalent (P>0.05),
suggesting that they were not significantly
variation for standardization of specimens.

On other hand our results concerning the
volume of remaining filling for root canals
following theuse of additional cleaning
methods (Ultra sonic, and XP-endo Finisher
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R), and the percentage of the root canal filling
materials reduction where in all groups,
significant varying volumes of root canal
filling materials were eliminated. The XP-
endo Finisher R demonstrated the best
efficacy (reducing remaining filling material
by 79%), followed by Ultra sonic (reducing
remaining filling material by 70%), in
comparing with the control group (reducing
remaining filling material by 0%).

Our findings are entirely consistent with
those of Alves et al. %@, Machado et al. ®®,
Campello et al. ?¥, and Silva et al. ®® who
similarly demonstrated a noteworthy decrease
in the amount of intracanal filling material that
remained after employing XP-FR. This may be
explained by the file expansion at the
temperature of the oral cavity and by its spiral
motion inside the canal, which encourages the
moving of the residual filling material ?2,

However, XP-FR has been tested on
resin-based sealers and gutta percha in these
investigations. Utilizing a resin-based sealer as
our study's subject, Silva et al. demonstrated
that XP-FR reduced the overall volume of
residual intracanal filling material by 59.4%.

on other way our results are contradicted
to Bassem et al. ©®® study who used bio
ceramic sealer and found the percentage of
material reduction with XP-FR was 43.83%.
This is a logical conclusion given that bio
ceramic sealers have a stronger chemical
connection via hydroxyapatite than resin-based
sealers, making them more challenging to
eliminate (4728,

In more details our study result
concerning Ultra sonic showed that
percentage reduction of the residual filling
materials but less than XP-FR. This might be
linked to the vibration of the tip, which
encourages sonic conduction and causes the
residual filling material to fracture and move
out of the root canal walls. Additionally, it may
encourage a rise in temperature, which might
change the structure of the filler material and
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make it easier to remove with continuous
irrigation 9,
Conclusion;

XP-endo Finisher R and ultrasonic are
both advised to be used as additional methods
for cleaning the dentinal wall after removal the
filling materials.
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