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Comparative Evaluation of Apical
Debris Extrusion Upon Use of Rotary

Files and Hand Files for Root Canal
Instrumentation in Primary Teeth

ABSTRACT

Introduction: Endodontic flare-up is a common complication
characterised by pain, swelling or both that occurs within a few
hours or days after endodontic procedure and one of the major
reasons is the apical extrusion of dental filings, pulp tissue
fragments, necrotic tissue, micro-organisms and irrigant during
chemo-mechanical preparation of the root canals. Thus, it is
important to limit the amount of the debris extruded through the
apical foramen into the peri-radicular region for a successful
root canal treatment.

Aim: To quantify and compare the amount of debris extruded
apically during root canal preparation using conventional hand
files, K8 and Kedo-S Rotary files in primary teeth.

Materials and Methods: Thirty six extracted human primary
canines were selected and randomly assigned to one of the
three groups of twelve teeth each. Myers and Montgomery
experimental model was used for instrumentation and debris

INTRODUCTION

Primary teeth play a vital role in proper functioning of masticatory
system, growth and development of jaws and muscles, phonation
and guides the eruption of permanent teeth. It is thus imperative
to retain primary teeth [1]. The primary teeth with irreversible
pulpitis or necrosis, or a tooth planned for pulpotomy in which the
radicular pulp exhibits clinical signs of irreversible pulpitis are all
indicated for pulpectomy, provided the roots exhibit minimal or no
resorption [2-4].

The conventional hand instrumentation of primary teeth is time-
consuming and causes fatigue to both operator and the child
[6]. Barr ES et al., introduced rotary instruments to paediatric
endodontics [6]. Rotary instrumentation has made pulpectomy
in children faster, consistent, with a predictable root canal
shaping [7,8]. The mean time for canal preparation is significantly
shorter with rotary files than manual instrumentation in primary
molars [9-12].

During root canal preparation, dental shavings, pulpal fragments,
necrotic debris, irrigating solution and microorganisms may be
inadvertently pushed out of the root canal into the periapical
region leading to undesirable consequences like inflammation,
postoperative pain, delay of periapical healing, damage to
permanent tooth buds and mid treatment flare-ups [1,2]. One
of the common issues encountered during root canal treatment
is extrusion of intra-canal debris, and there are no instruments
or techniques that exist to thoroughly resolve this problem [13].
Irritant that is directed towards the periapical tissues may result
in flare-ups and hence, the goal of any instrumentation should be
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collection. The teeth were then instrumented with the
following file systems: Group 1: Hand files; Group 2: K3 files;
Group 3: Kedo-S files. The apical debris which got extruded
during instrumentation was collected in Eppendorf tubes which
were pre-weighed. The tubes were then placed in an Incubator
at 70° Celsius for five days and weighed again to determine
the post-instrumentation weight. The weight of the dry debris
collected was measured by subtracting the pre-weight of the
Eppendorf tubes from the post-instrumentation weight for
all the three groups. The data were analysed using one-way
ANOVA and Tukey’s post-hoc tests.

Results: A statistically significant difference was observed
between hand files and Kedo-S (p<0.05) and between hand
files and K8 files (p<0.05). However, there was no statistically
significant difference between K3 and Kedo-S files (p=0.069).

Conclusion: Apical debris extrusion was found to be less with
Kedo-S files compared to hand files.

Keywords: Apical debris, Deciduous teeth, Instrumentation

directed towards reducing the risk of extrusion of the debris. Since
the last decade, evolution of root canal instruments and irrigation
systems have occurred, and it has also been assessed for their
potency of extrusion of the apical debris. [1,2,14,15]. In the present
study, the three different files were chosen, since hand files serve
as the standard instrumentation technique for pulpectomy, Kedo-S
files are newly launched exclusive paediatric rotary files and K3
files were proved in a previous study to produce significantly lesser
extrusion of debris [16].

The increased flexibility, variable diameter and safe ended
tip of the K3 files has shown a drastic decrease in ledging,
perforation and zipping [17,18]. Studies have shown that use
of K8 files for root canal preparation in primary teeth produces
a statistically significant reduction in the instrumentation time
[12,19,20].

Kedo-S file system, an exclusive paediatric rotary file for canal
instrumentation has been launched and is reported to provide
effective instrumentation and uniform quality of obturation in primary
teeth [21]. However, no studies have evaluated the apical debris
extrusion using Kedo-S file system.

Therefore, the purpose of the present In-Vitro study was to
comparatively assess the amount of apically extruded debris
following root canal preparation using two different rotary files-K3
files and Kedo files; and hand files in primary canines.

MATERIALS AND METHODS

The present study is an In-Vitro study conducted in the department
of Paediatric and Preventive Dentistry, Saveetha Dental College,
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Chennai during the month of December 2017 following approval
from the Institutional Review Board of Saveetha University,
Chennai, India. Sample size was calculated as a total of 36 from
a pilot study with 95% power using G power analysis. (a=0.05,
1-p=0.95).

Primary canines extracted due to periapical pathology or
trauma in children between 4 and 7 years of age were included.
Bucco-lingual and mesio-distal radiographs of each tooth
were taken to ensure the presence of single root canal and
apical foramen. Teeth with signs of internal or external root
resorption, visible root caries, fractures and cracks were excluded
from the study.

Preparation of the Sample

The collected teeth were stored in distilled water at room
temperature until the experimentation procedure. Access was
prepared using a No.6 round bur (Mani Inc; Japan) and complete
de-roofing of the pulp chamber was done using high-speed hand-
piece under water cooling. After the pulpal tissue was extirpated,
a 10 size K file (Dentsply Maillefer, Ballaigues, Switzerland) was
used for establishing canal patency. This was followed by working
length determination by placing the file Tmm short of the apical
foramen [15].

The experimental model described by Myers and Montgomery
[22] was used in the present study [Table/Fig-1]. The Eppendorf
tube was taken and the tooth was inserted till the cemento-
enamel junction. A 27 gauge needle was inserted into the vial
as drainage cannula to equalise the pressure inside and outside
Eppendorf tubes. The vials were covered by aluminium foils to
prevent the operator from viewing the debris extrusion during
instrumentation procedure and the Eppendorf tubes were inserted
into it. The Eppendorf tubes were preweighed to 10-5 units using
a microbalance (Sartorius AG, Gottingen, Germany). Three
consecutive measurements were taken for each tube, and mean
values were recorded. The teeth were coded and randomly
assigned to three groups of 12 each.

Group 1: (n=12) The canal instrumentation was done using

21 mm 0.2 taper stainless steel hand K files (Dentsply
Maillefer, Ballaigues, Switzerland) in a quarter pull motion using
step back technique. Fresh files from size 15 to 40 were used
for each tooth.

Group 2: (n=12) K3 (Syborn Dental, Westcollins, CA, USA)
rotary file of 0.30 tip diameter and 0.06% taper was used for
canal instrumentation in a crown-down technique according to
manufacturer’s instructions [12].
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Group 3: (n=12) Kedo-S (Reeganz dental care Pvt., Ltd., India) rotary
file-U1 of length 16 mm and 250+rpm, tip diameter of 0.40 mm
was used for primary root canal instrumentation according to the
manufacturer’s instructions.

The apex was prepared using #30 file in all the three groups
for standardisation. The Kedo-S file system consists of three
Ni-Ti rotary files-D1, E1, and U1 respectively. The total length
of the files was 16 mm with working length 12 mm. All the
files have a variably variable taper corresponding to its use in
deciduous teeth. U1 with a tip diameter of 0.40 mm indicated
for use in primary anterior teeth was used in the present study
[21]. The K3 files are rotary files that has a slightly positive rake
angle and asymmetrical cross-sectional design [19,20]. The
variable pitch in the cutting shank allows for effective cutting of
dentinal debris.

The instrumentation of all the teeth was done by a single examiner
to eliminate operator bias. The irrigant used was standardised
to 10 mL of distilled water for all samples. Following the removal
of the Eppendorf tubes from the vials, the external root surface
was washed with 1 mL of the distilled water for the collection of
the debris adhered to it. For the evaporation of the distilled water
and to measure only the weight of the dry debris, the tubes were
taken and stored at a temperature of 70° Celsius in an incubator
for 5 days. A second examiner who was completely blinded to
the study evaluated the amount of apical debris collected. Three
consecutive measurements were taken for each tube using the
same analytical balance that was used for pre-weighing of the
Eppendorf tubes and their mean was calculated. The initial pre-
weighed value of the empty Eppendorf tube was subtracted from
the final measured gross weight value to arrive at the total net
weight of the extruded dry debris.

STATISTICAL ANALYSIS

Statistical analysis was done using SPSS software version 17.0
(SPSS Inc., Chicago, IL, USA). The data was analysed statistically
using one-way ANOVA and Tukey'’s post-hoc tests.

RESULTS
A statistically significant difference was noted between the three
groups with regard to the extrusion of apical debris (p<0.001)
[Table/Fig-2].

Groups n Mean+SD (in grams) p-value
Hand File 12 0.0018893+0.00068844
K3 12 0.0011500+0.00049162 0.001**
Kedo-S 12 0.0007267+0.00024159

[Table/Fig-2]: Comparison of apically extruded debris using hand files, Kedo-S and

K3 rotary files.
One-way ANOVA (p<0.001)

Post-Hoc analysis showed that the extrusion of apical debris is
more with K-files when compared to K3 and Kedo-S Rotary files
(p=0.001, p=0.000)

No statistically significant difference was noted between K3 and
Kedo-S rotary files (p=0.069) [Table/Fig-3].

Groups VS. Mean Difference Significance
Il 0.00073933* 0.001**
Il 0.00116267* 0.000**
I -0.00073933* 0.001**
! Il 0.00042333 0.069
I -0.00116267* 0.000**
! Il -0.00042333 0.069

[Table/Fig-3]: Intergroup comparison using Turkey HSD Post-hoc analysis.
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DISCUSSION

Extrusion of dentinal chips, pulpal tissue, micro-organism and
irrigation solution are common occurrences during root canal
instrumentation of primary teeth due to the use of instruments in
apical direction and it plays a major role in determining the success
of a root canal treatment, hence it is important to minimise the
amount of apical extrusion [23].

Inter-appointment flare-ups and post-operative pain are the most
significant complications of apical extrusion of debris and can
result in undesirable occurrence for both patient and practitioner
[24-26]. Although the virulence of micro-organisms associated
with the pathology have been considered as the critical causative
factor for occurrence of flare-ups, the apical extrusion of the
debris can also initiate an inflammatory reaction that can cause
postoperative complications [27]. Even aforementioned studies
reported that any form of physical/chemical irritation to peri-
radicular tissues caused by the extruded debris can evoke a peri-
apical reaction [13]. The factors affecting apical extrusion include
instrumentation method, size and the length of canal, instrument
type and size, the endpoint of the preparation and the type and
amount of irrigant used, of which the type of instrumentation used
plays a major role [14]. Hence in the present study, three different
instruments (hand K files, K3 and Kedo-S rotary files) with varied
designs and meant for usage in primary teeth were selected for
canal instrumentation.

Only single-rooted teeth with straight canal were included to
overcome morphological variations. Myers and Montgomery method
[22] was used in the present study for collection of apically extruded
debris. Distilled water was selected as irrigant in the present study
to prevent possible alteration in the weight that can occur due to
crystallisation of sodium hypochlorite to sodium crystals [5,14].
Floral foam to simulate periapical tissues have been used in few
previous studies [28,29], But no attempt was made to simulate
periapical tissues in the current study as this approach may alter
the results, as the irrigant and debris may get absorbed.

In the present study, hand files produced the largest amount of
apical debris extrusion followed by K3 and Kedo-S. The variation
in the amount of debris collected may be due to the differences
in the cross-sectional designs of the instruments and also due to
the dissimilarity in the tapers. However, Post-Hoc Analysis in the
present study shows that there was no statistically significant
difference between K3 and Kedo-S rotary file. The possible reason
for this could be that hand files were used in a sequence, whereas
single file system was used in the other two groups. Also the rotary
motion of the Ni-Ti files tend to direct debris towards the orifice
rather than pushing it apically as it happens with the quarter pull
turn motion of K-file. Thus compaction being avoided in the root
canal, lesser debris gets extruded apically with rotary files when
compared to manual files used in step-back technique [30]. The
Kedo-S files have a variably variable taper which prepares the
canals less apically and more coronally, leading to lesser apical
extrusion of the debris. Ferraz CC et al., reported less extrusion
of debris when Profile instruments were used compared to that of
the manual technique [31]. Reddy SA et al., reported that hand files
produced more debris than rotary Ni-Ti instruments [32]. Thus, the
results of our present study is in concordance with the previous
studies published depicting that with engine driven instruments, the
amount of apical extrusion of debris is lesser when compared with
that of the Hand files.

LIMITATION

A probable limitation of the present study is the smaller sample size
used for evaluation of the extruded debris.

On literature search, it was found that there was a lack of studies
evaluating the apical debris extrusion in primary teeth using
modified rotary file systems. Thus, further research on apical debris

Journal of Clinical and Diagnostic Research. 2019 Feb, Vol-13(2): ZC23-2C26

Neethu Ann Preethy et al., Apical Debris Extrusion using Three Files

extrusion with use of various rotary files in primary teeth is required
to determine a safer and a more successful protocol for root canal
instrumentation in primary teeth.

CONCLUSION

Kedo-Srotaryfile produced the leastamount of apical debris extrusion
and hence can be considered as close to ideal instrumentation for
canal preparation in primary teeth.
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