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ABSTRACT:

Background: To evaluate the influence of irrigation on debris extrusion varying the instrumentation using rotary instruments.
Materials & methods: The extracted single rooted teeth were divided into 3 groups. The apically extruded debris was
collected in preweighed eppendroff tubes as per the Myers and Montgomery method. After drying, the mean weight of debris
was assessed with a microbalance. The data were initially analyzed using the Shapiro-Wilk test to verify the assumption of
normality. The statistical significance level was set at 5%. Results: The mean value of apically extruded debris for XP endo
shaper was 0.016 whereas for protaper gold was 0.039. Conclusion: The amount of apically extruded debris registered for the
different files tested was protaper gold > HEDM > XPS.
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INTRODUCTION

During the root canal preparation procedures, dentin
chips, pulp tissue, microorganisms and/or irrigants may
get extruded into the periradicular tissues. Though a
thorough control of the working length (WL) may
decrease the risk, but nevertheless extrusion of any
debris may potentially cause post-operative
complications such as flare-ups, ' which are
characterized by pain, swelling causing unscheduled
visits of the patients resulting in interappointment
emergency. >°

Sodium hypochlorite (NaOCI), often wused at
concentrations ranging between 0.5% and 6%, is the
most popular irrigation fluid used in Endodontics. In
addition to its proven bactericidal action, it exhibits
excellent dissolution activity of organic matter. *
Because its improved biocompatibility, in addition to
its antimicrobial properties, chlorhexidine (CHX) has

been recommended as an adjunct irrigant. It can be
used in solution or gel form and at concentrations
ranging from 0.2% to 2%. The gel form of CHX has
different physical properties from the solution due to
its viscosity and ability to eliminate much of the smear
layer.> It is important to emphasize that despite the
excellent antibacterial action of NaOCl and CHX,
anatomical variations and remnants of obturation
materials, in cases of retreatment, interfere with
disinfection of the root canal system because they limit
the access of the irrigation solution to the remaining
pulp tissues. ©

According to studies, apical debris is produced by
almost all instrumentation procedures .The amount of
debris extruded apically was first measured by Vande
Visse JE and Brilliant JD.”
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The multi-file system is based on a sequence of files in
different sizes. The main disadvantage with these
systems is that it is time-consuming because they may
require multiple exchanges of file sizes.®

The reciprocating motion relieves stress on the files by
special counter clockwise (cutting action) and
clockwise (instrument release) movements. ° In recent
years, the advent of single-file systems has exceedingly
simplified the multistep rotary instrumentation into a
single-step procedure.

The null hypothesis was that neither the instrument nor
the irrigant influenced the amount of apically extruded
debris.Hence, this study was conducted to evaluate the
influence of irrigation on debris extrusion varying the
instrumentation using rotary instruments.

Materials & methods

The extracted single rooted teeth were taken and
disinfected in a solution of 0.1% thymol for 24 h and
stored in saline until use. The crowns were sectioned
such that all specimens had a length of 16 mm from the
root apex. The file with a rubber stopper was then
carefully introduced into each canal until it was just
visible at the apical foramen. The working length (WL)
of all teeth was established 1 mm short of this
measurement and was confirmed with a radiograph.
The samples were then divided into groups i.e Group 1
-XP Endo Shaper(FKG XP) N=10, Group 2- Hyflex
Edm (Coltene, Whaledent) N=10 and Group 3-
Protaper Gold (Dentsply Sirona) N=10.

Each Eppendorf tube was preweighed by the electronic
microbalance. Three consecutive weighings were
conducted for each tube and their arithmetic mean was
regarded as the weight of each empty Eppendorf tube.
The experimental model used to evaluate debris
extrusion in the present study was similar to that
described by Myers and Montgomery.l® Each
individual tooth was held in a preweighed Eppendorf
tube by a rubber stopper, and this assembly was fixed
inside a glass vial. It was made sure that no possible
contact was made between the Eppendorf tube and the
glass vial.

The pulp chamber and the root canal were filled with 2
ml of normal saline. After three passes, the instrument
flutes were cleaned with sterile gauze. The canal was
irrigated with 2 ml of sodium hypochlorite followed by
saline and a size 10 K file was used to maintain apical
patency. These procedures were repeated until the file
reached the WL and were subsequently prepared using
XP Endo Shaper, Hyflex EDM and Protaper Gold.
The teeth were then removed from the Eppendorf
tubes, and their roots apices were washed with 1 ml of
distilled water, to collect the debris that had adhered to
their outer side. All tubes were incubated at 37°C for
15 days to allow the evaporation of the remaining
irrigant from the tubes. After the incubation period,
each Eppendorf tube with debris was weighed. Three
consecutive weights were obtained for each tube, and
the mean value was calculated. The dry weight of
extruded debris was calculated by subtracting the

weight of the empty tube from the weight of the tube
containing debris.

The data were initially analyzed using the Shapiro-
Wilk test to verify the assumption of normality. The
statistical significance level was set at 5%.

Results

The mean value of apically extruded debris for XP
Endo Shaper was 0.016 whereas for Protaper Gold was
0.039. All files caused some degree of extrusion of
debris from the apex. The mean value of apically
extruded debris for Hyflex EDM was 0.026.

Table-1 shows the median, minimum, and maximum
values of the amount of apically extruded debris for
each group (in mg)

Group N | Mean | Minimum | Maximum
XP Endo | 10 | 0.016 | 0.00 0.05
Shaper

Hyflex EDM | 10 | 0.026 | 0.00 0.06
Protaper 10 | 0.039 | 0.01 0.06

Gold

Discussion

Postoperative pain and swelling are usually associated
with instrumentation procedures, such as a host
immune response to extruded irrigating solutions
and/or microorganisms, over instrumentation, and
foreign body reactions to root canal filling materials.
Cleaning and shaping of the root canals may trigger an
inflammatory reaction by forcing the contents of the
root canals such as dentin particles, necrotic pulp
tissues, or microorganisms to the periapical region.!
All instrumentation methods, whether manual,
continuous rotation or reciprocation motions led to the
extrusion of apical debris, regardless of the irrigation
solution used, thus corroborating the results obtained in
previous studies.*2 The null hypothesis was rejected on
the assumption that the irrigation solutions used had no
influence on the amount of debris extruded.

In the present study, the samples were divided into 3
groups. The mean value of apically extruded debris for
XP Endo Shaper was 0.016 whereas for Protaper Gold
was 0.039 i.e among the instruments

tested, the XPS group extruded a significantly less
amount of debris and ProTaper Gold resulted in the
greatest amount of debris (P<0.001). There were
significant differences in the amounts of residue among
the different groups (P<0.001). On the contrary, studies
conducted by Burklein and Schéfer and Nayak et al.
showed that single-file reciprocating systems extruded
higher debris compared to their counterpart rotary
systems.®® Variation in tooth, length, diameter, and
volume of tooth instrumented could be the reason for
such differences among studies.*

The differences between the groups may be due to (i)
the canal preparation technique, (ii) the cross-sectional
design of the instruments, (iii) the different tapers of
the instruments and (iv) the type of irrigation system
used.
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HyFlex EDM (HEDM; Coltene/ Whaledent,
Switzerland) and XP-endo Shaper (XPS; FKG
Dentaire SA, La Chaux-de-Fonds, Switzerland) files
are single-file systems used with a continuous rotary
movement. HEDM files are produced with the
controlled memory alloy using electrical discharge
machining technology.’®> The file has 3 different
horizontal sections along the working part: quadratic in
the apical part and trapezoidal and triangular in the
middle and coronal parts . XPS has an apical diameter
of 0.30 mm and a fixed taper of 1%. Because of the
MaxWire alloy (FKG Dentaire SA), the martensite
phase of the file at room temperature converts to the
austenite phase at body temperature, and the taper of
1% reaches 4% because of a “‘snake’” shape which may
contribute to less extrusion of debris.

ProTaper Gold (PTG) (Dentsply Maillefer, Ballaigues,
Switzerland) system, which uses a traditional
continuing rotation motion, has a convex triangular
cross-section, variable progressive taper, and rotary
action. It is claimed that PTG is manufactured with
professional metallurgy. It has a continuously tapered
shape for more efficient and safer cutting action along
with reportedly increased elasticity and impedance to
cyclic fatigue.'® Despite the design and other features,
ProTaper Gold resulted in the greatest amount of debris

(P<0.001).
A study conducted by Shetty et al. concluded that
ultrasonic irrigation extruded lesser debris in

comparison with conventional syringe irrigation.'’
Open-ended needles generate positive pressures in
excess of central venous pressure. ¥ A study by
Boutsioukis et al. concluded that, there is an increased
mean pressure at the apical foramen during open-ended
needle irrigation, indicating increased risk of extrusion
toward the periapical tissue.®

In the present study, straight root canals with a single
canal were chosen for standardization. Mature teeth
were included in this study, while excluding teeth with
incomplete root development as dentin mineralization
is less intense in young teeth as compared to mature
teeth, making them more susceptible to wear, resulting
in increased extrusion.?’ Needles of 30G were used for
irrigation as the design allows it to freely fit to a point
just short of the physiologic terminus facilitating
efficient irrigation. Open-ended needles were used in
the present study, as they have better irrigant
replacement. They were placed 2 mm short of the WL
to ensure adequate irrigant exchange and high shear
stress against the root canal wall.?*

Apical extrusion of debris is not the only quantifying
factor involved in the postoperative flare-ups. Further
in vivo research is needed to evaluate the postoperative
complications caused by the chosen file systems.
Considering the limitation of the study that the crown
was resected for standardization, this is not
representative of the true clinical situation as the
presence of the clinical crown can affect the amount of
debris extruded. Also, gravity may have played a
crucial role in carrying the irrigant out of the canal due

to the lack of backpressure in this study. Therefore, the
results of this study are to be assessed with caution as
the clinical scenario could not be replicated.

Conclusion

Under the experimental conditions of the present study,
it can be concluded that all the instrumentation systems
led to apical debris extrusion. However, the amount of
apically extruded debris registered for the different
files tested was in the order: Protaper Gold > HEDM >
XPS.
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