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ABSTRACT

use of WaveOne Gold.
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Objective: the aim of this study was to evaluate the amount of apically extruded debris after the preparation with WaveOne Gold and additional use of XP-Endo Finisher
file. Material and Methods: Forty human one-rooted premolars were selected and divided into two groups (n=20): WaveOne Gold and WaveOne Gold and XP-Endo
finisher. Subsequently, the root canals were instrumented following the manufacturer’s instructions and distilled water was used as irrigant. Apically extruded debris during
instrumentation was collected into pre-weighed Eppendorf tubes. The weight of the dry extruded debris was established by subtracting the pre-instrumentation and post-
instrumentation weight of the Eppendorf tubes for each group. Results: The data were analyzed using Shapiro-Wilk and Mann-Whitney tests, with significant level of
5%. There was no significant difference between groups (p=0.66) in relation to apically extruded debris. Conclusion: apically extruded debris occurred in both groups;
however, the additional use of the XP-Endo Finisher instrument did not contribute to the significant increase of apical extrusion of debris when compared to the isolated

J

Introduction

oot canal preparation is one of the most

important stages in endodontic treatment and

includes mechanical cleansing with instruments
and the use of irrigants.! During mechanical preparation,
dentinal chips, pulp tissue remnants, microorganisms
and irritants usually extrude into the periradicular space,
which may lead to inflammation.>’ The apical extrusion
can be provoke an undesirable side effect that may induce
inflammation, postoperative pain, and delay of periapical
healing,* adversely affecting the clinical outcome of
endodontic treatment.’

Although previous studies indicate that all preparation
techniques and instruments cause some extrusion of
debris,®” the use of motor-driven instruments promotes
less debris extrusion compared with hand file techniques.®
Furthermore, the extruded debris may differ according to
the preparation technique and file system design.’

WaveOne Gold (WOG) reciprocating system (Dentsply
Tulsa Dental, Tulsa, OK) is the new generation of single-
tile system that WaveOne instruments. It presents a special
thermal treatment for improved physical properties (gold
alloy technology), that provides more resistant to cyclic
fatigue when compared to WaveOne files.'*!

Previous studies assessed apically extruded debris
promoted by WaveOne Gold files and verified that the
amount of debris was less than hand files,> Protaper
Universal,' R-Endo system and Reciproc Blue."” However,
extruded debris was similar when compared WaveOne
Gold system with Protaper Next files and Twisted File
Adaptive system,"” which can be explained because the

differences on taper, motion and cross-sectional shape of
the instruments.

Karatas et al.'? evaluated the amount of apically extruded
debris produced by WaveOne Gold system and reported
that it produced significantly less apically extruded debris
than the WaveOne system.

Additional methods have been proposed to improve the
cleaning and disinfection of root canal system, allows
irrigants to achieve difficult-to-reach areas." So, XP-
Endo Finisher file (FKG Dentaire, La Chaux-de-Fonds,
Switzerland) was introduced as a complementary
supplementary instrument for use as a final step in
improving root canal cleaning. It consists of a size 25
tip and a non-tapered rotary NiTi instrument made of a
special alloy (MaxWire; Martensite- Austenite
Electropolish Flex, FKG Dentaire). This file changes
its shape at the body temperature within canals. This file
expanded and contract to adapt itself to the canal
morphology and clean areas that other instruments might
not be able to reach.”'

Kfir et al."” evaluated apically extruded debris during
the preparation of oval canals with ProTaper Next
supplemented by the XP-Endo Finisher file or a full-
sequence self-adjusting file (SAF) and verified that the
use of ProTaper Next and XP-Endo Finisher extruded
significantly more debris than a full-sequence SAF system.

To the best of the authors’ knowledge there is no evidence
on the amount of debris extrusion after use WaveOne Gold
followed by XP-Endo finisher file. Therefore, this study
evaluated the amount of apically extruded debris after the
preparation with WaveOne Gold and additional use of XP-
Endo Finisher file.
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Material and Methods

Sample selection

This study was approved by the local ethics committee of
University Hospital of Federal University of Rio de Janeiro (n.
1398480). Forty mandibular premolars with mature apices,
single canal, curvatures between 0 and 15°'® were selected. The
teeth were radiographed in the buccolingual and mesiodistal
directions to confirm the presence of a single root canal.

The crowns of the teeth were cut with a carborundum
disk until the teeth reached 15 mm in length. The apical
patency was determined by inserting a size 10 K-file (Dentsply
Maillefer, Ballaigues, Suiga) into the root canal until its tip
was visible at the apical foramen and the working length
(WL) was established at 1mm short of the apical foramen.
After WL measurement, the foramen diameter of all teeth
was standardized to a size 30 K-file (Dentsply Maillefer,
Ballaigues, Suiga).

The groups were randomly distributed into 2 groups (n=20)
according to the file used for the preparation of root canals:
WaveOne Gold group (WOG) and WaveOne Gold and XP-
endo Finisher (WOG + XP).

Root canal instrumentation

All the instrumentations were operated by a low torque
motor (X-Smart Plus® (Dentsply Maillefer, Tulsa, OK, USA).

Waveone gold group (WOG): The specimens were
instrumented with WaveOne file with a size 35 tip and a
taper of 0.06, according to the manufacturer’s instructions
with a reciprocating slow in-and-out pecking motion at full
WL. The flutes of the instrument were cleaned after three
pecks. The apical patency was verified by inserting a size 10
K-file. In each sample, a total of 10mL distilled water was
used as an irrigating solution with a 5mL disposable syringe
and a 31-gauge double side-port needle (NaviTip Sideport;
Ultradent, USA).

Waveone gold group (WOG) and XP-Endo Finisher:
The instrumentation was performed following the protocol
already described. After the use of WOG, The WL was pre-
marked on the XP-endo Finisher file and verified using the
instrument’s special plastic tube to adjust the rubber stopper,
while the file was cooled down inside the tube with a cold
spray (Maquira, Paranad, Brazil).

Prior to irrigation, the distilled water was warmed to 37 °C
to allow the XP-Endo Finisher file to optimally work during
the austenite phase.” The file was used with an endodontic
motor (X-Smart Plus) at 800 rpm and 1 Ncm. The file was
used inside the root canal for 60 seconds using slow and
gentle 7-8-mm lengthwise in-and-out movements. This was
followed by a final flush with 2 mL of distilled water.

Debris Collection
The experimental model used to evaluate debris extrusion
was adapted to that described by Myers & Montgomery."”

2 Rev. Bras. Odontol. 2020;77:¢1883

Stoppers were separated from Eppendorf tubes and holes
were created with cylindrical drill (KG Sorensen, Cotia, SP,
Brasil) in these stoppers to place teeth into the tubes. Each
tooth was inserted up to the cementoenamel junction and
then fixed with cyanoacrylate (Loctite Super Bonder; Henkel
Ltda, Sao Paulo, SP, Brazil). A 27-gauge needle (Ultradent,
South Jordan, UT, EUA) was inserted into the rubber stopper
to balance internal and external pressures, allowing debris
extrusion.

Before root canal preparation, an analytical balance
(Shimadzu, AUY-220 model) with an accuracy of 10* g
was used to measure the initial weights of the tubes. Three
consecutive weights were obtained for each tube and the mean
value was calculated.

To avoid variation and eliminate biases, the cleaning,
shaping, and irrigation of all samples were completed by the
same trained operator. The operator was blinded from seeing
the root apex during instrumentation by an aluminum leaf
that covered the Eppendorf tube.

After instrumentation, teeth were separated from the
rubber stop and the debris adhering to the tooth surface, were
collected by washing the tooth with 2mL of distilled water.
Then, the Eppendorf tubes were stored in an incubator at 37°C
for 7 days to evaporate all moisture content before weighing
the dry debris. Three consecutive weights were obtained for
each tube, and mean value was calculated and recorded. The
weight of the extruded debris was determined by subtracting
the weight of the preweighed collection assembly from the
final weight of the collection assembly.

Statistical analysis

The mean extrusion values and standard deviation for each
group were evaluated. The samples in both groups did not
show the normal distribution (p< 0.05), according to Shapiro-
Wilk test. The difference between the groups was evaluated
by Mann-Whitney test at a significance level of p<0.05. All
statistical analyses were performed with SPSS version 21.0 for
Windows (SPSS Inc., Chicago, IL, USA).

Results
The apical debris extrusion occurred in both groups,
without statistical significance difference (p=0.66). Table 1
shows the results of apical debris extrusion of WaveOne group
and WaveOne Gold group + XP Endo Finisher.

Table 1. Mean and standard deviation of initial and final weight
of Eppendorf tubes (10-4)(g)

Initial Final .
Group weight weight Difference
6.643 6.690 0.047
WaveOne Gold (£0.016) | (+0.090) | (+0.089)
. 6.637 6.695 0.057
WOG + XP Endo Finisher (+0.015) | (£0.094)  (£0.096)
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Discussion

The results of this study confirm the theory that all the
instrument systems was associated with apically extruded
debris. The additional use of XP-Endo Finisher
instrument to agitate irrigating solution did not
increase the debris extrusion when compared to
isolated use of WaveOne Gold, which demonstrated
the possible to wuse XP-endo Finisher as a
supplementary method to assist in removing biofilm and
smear layer?>** after root canal preparation, without
promoting further debris extrusion and thus avoid
undesirable side effect to periapical tissue, like inflammation
or delay of periapical healing.*

The reciprocating movements tend to throw the debris
to the periapical region while the rotatory movements
facilitate the exit of the debris through the coronal
transport.?’ However, some studies have shown that this
statement is controversial and reciprocating movement
extrude less than continuous rotary movement.”! It is the
reason the WaveOne Gold was chosen for this study.

One study compared the apically extruded debris and
irrigants produced by WaveOne Gold and WaveOne
system and concluded that WaveOne Gold produced
significantly less apically extruded debris.!> Other recent
study evaluated the apical extrusion of debris between
WaveOne Gold, Twisted File Adaptative and hand files,
the WaveOne Gold had less extrusion than the other
systems.” According to Keskin et al.’> WaveOne Gold and
ProTaper Next instruments caused less apically extruded
debris than R-Endo and Reciproc Blue Files.

During the root canal preparation, instruments as XP-
Endo Finisher has been used to help the cleaning and
debris removal of complex anatomical areas which are not
reached by mechanical instruments."*** So, the XP-Endo
Finisher instrument can be able to promote an impact at the
debris extrusion over endodontic treatment. Some studies
demonstrated that XP-Endo Finisher instrument is effective
in biofilm removal,” smear layer ** and debris,”>* due to its
ability to change its shape in contact with body temperature,
allowing its expansion within the root canal and allowing
the reach of areas of difficult access and great agitation of the
irrigation solution.?

The use of XP-Endo Finisher did not cause significant
debris extrusion in the present study when compared to the
isolated use of WaveOne Gold. Corroborating this
conclusion, Azim et al.*’ verified that the volume of
irrigant apically extruded of XP-Endo Finisher,
EndoActivator and standard needle irrigation was low and
similar, but when compared to EndoVac they extruded
larger volumes of irrigant.

The findings of the present study did not corroborate
with Kfir et al.”, which verified that the use of XP-Endo
Finisher instrument was responsible for the biggest debris
extrusion when compared with the Self-adjusting File
(SAF). This difference is because Kfir et al."” verified the XP-
Endo Finisher action after root canal instrumentation with
ProTaper Next and compared only with the SAF, without
the associated use of ProTaper Next. The present study
used the same instrumentation system (WaveOne Gold)
associated or not with the XP-Endo Finisher instrument
and it was possible to verify the apical extrusion provided by
the additional use of it.

The vast majority of previous studies'>'*!'”?” regarding
extrusion calculated the extrusion debris by weight, similar
to the present study, however, this method does not
simulate the resistance offered by periapical tissue, which is a
limitation of the evaluation method. The use of distilled
water as an irrigant was carried out to avoid any mineral
residues accumulation from sodium hypochlorite when
the solution is dried by evaporation.? Therefore, distilled
water is indicated only for in vitro studies and not for
clinical use. Moreover, our results should be carefully
evaluated when transferred to the clinical situation
because the absence of a physical back pressure given
by the periapical tissues, the apical extrusion is not
limited during the in vitro instrumentation.”®
According to Myers & Montgomery" it is an imminent
failure of the in vitro studies without periapical resistance.

Conclusion

Both instrumentation protocols showed apical debris
extrusion, however, the additional use of XP-Endo
Finisher instrument did not contribute to the significant
increase in debris extrusion when compared to the
isolated use of WaveOne Gold.
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