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Evaluation of the clinical efficiency of rotary and manual
files for root canal instrumentation in primary teeth
pulpectomies: A comparative randomized clinical trial
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HERO Shaper rotary file system is
manufactured for permanent teeth but ~ superior obturation quality, decreased
its design makes it convenient to use
in primary teeth. Recently, Kedo-S
pediatric rotary file system was files.
introduced for use in primary teeth.

The rotary file systems showed

instrumentation time, and decreased
obturation time compared to manual

Abstract

Aim: To evaluate and compare the instrumentation time, obturation time,
quality of obturation, and clinical and radiological success of pulpectomized
teeth following root canal preparation of primary molars with rotary and
manual file system. Methods: A total of 150 primary molars requiring
pulpectomy were selected from children aged four to seven years. These teeth
were divided into three groups of 50 teeth each. In Groups 1, 2, and 3,
cleaning and shaping were carried out with Kedo-S pediatric rotary files,
HERO Shaper rotary files, and manual NiTi K-files, respectively. Obturation
was carried out with zinc oxide eugenol cement and an engine-driven Lentulo
spiral. The instrumentation and obturation times were recorded. A
radiographic assessment of the quality of the root filling was carried out
immediately after obturation. Finally, the pulpectomized teeth were clinically
and radiographically evaluated over a two-year period. Results: The mean
instrumentation times for Groups 1, 2, and 3 were 14.56 * 2.89 min, 17.93 *
3.51 min, and 29.00 = 2.08 min, respectively. The mean obturation times for
Groups 1, 2, and 3 were 8.11 * 1.7 min, 7.93 * 1.3 min, and 9.64 £ 17.61 min,
respectively. The mean difference in the quality of obturation was not
statistically significant in primary molars instrumented with Kedo-S pediatric
and HERO Shaper rotary file systems (p = 0.16). However, this mean
difference was significant when compared between primary molar
instrumented with rotary file systems and manual NiTi files (p = <0.001). At
two years, the clinical success rate was 100% and the radiological success rates
were 95.3%, 97.9%, and 89.5% in Groups 1, 2, and 3, respectively.
Conclusions: The rotary file systems took significantly less instrumentation
and obturation time than the manual NiTi files. There were no significant
differences in obturation quality or success rates after two years.

Keywords: Endodontic Obturation; Instrumentation; Pulpectomy; Root Canal
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INTRODUCTION

The use of rotary instruments in pediatric
endodontics was introduced by Barr et al.,l? who
found that the use of NiTi rotary files for root
canal preparation in primary teeth is cost-
effective, fast, and produces consistently uniform,
predictable results. Since then, many rotary
endodontic systems have been recommended for
root canal cleaning and shaping in primary teeth.’-
7 However, NiTi file systems are primarily
manufactured for use in permanent teeth. The use
of these files in primary teeth may lead to lateral
perforations, as primary teeth have shorter,
thinner curved roots compared to permanent

teeth and a ribbon-shaped morphology.5?

One rotary file system that is manufactured
for permanent teeth but convenient to use in
primary teeth is the HERO Shaper rotary file
system.!” The HERO Shaper rotary file system
incorporates a conical design with high flexibility
and a constant taper. The modified file design
prevents a screw-like action and thus prevents the
instrument from binding to the root canal.’”
Additionally, HERO Shaper rotary files have
short metallic shafts with non-cutting tips, making
them more appropriate for use in primary teeth.!!
The Endoflare is a separate #25 file, with a short
blade length of 15 mm and a working length of 10
mm, that is suitable for the shorter root canal
lengths of primary teeth. The 0.12 taper and
positive cutting angle of the Endoflare allow for
better cutting and excellent debridement, and its
non-cutting tip makes it safer for use in primary
teeth. The Endoflare is only used to flare the
coronal third at the beginning of the shaping
process.!b12 This is particularly suitable for
primary molars where there is an abrupt cervical
constriction and dentinal shelf covering the canal
orifice. 1,12

The Kedo-S pediatric file system is an
exclusive, recently introduced pediatric rotary file
system.!3 This system consists of three NiTi files
(D1, E1, and U1) with an altered working length

of 12 mm to expedite its use in primary teeth. The
D1 and E1 files are designed for the
instrumentation of molars, and the U1 files are
designed for anterior teeth. Another added feature
of this file system is the presence of a variably
variable taper. %13

Independent studies!®!!-18 have evaluated the
immediate outcomes of the HERO Shaper rotary
file system and Kedo-S pediatric rotary file
systems and shown that they produce superior
results. These trials are either in-vitro or cross-
sectional in nature. No published scientific studies
have evaluated the clinical efficiency of these two
rotary file systems for the root canal
instrumentation of primary teeth over a two-year
period. Therefore, the objectives of the present
study were to evaluate and compare (1) the
instrumentation time, obturation time, and quality
of obturation and (2) the clinical and radiological
success of pulpectomized teeth following the root
canal preparation of primary molars with Kedo-S
pediatric rotary file system, HERO Shapers rotary
file system, and manual NiTi K-files.

METHODS

Prior to the beginning of this study, ethical
clearance was obtained from our institutional
review board (IEC/HIMS/RR76). The study
protocol followed the guidelines provided by the
World Medical Association’s Declaration of
Helsinki on Ethical Principles for Medical
Research. The CONSORT guidelines for
planning and reporting clinical trials in pediatric
endodontics were followed throughout the
different stages of the study (Figure 1). The study
sample included normal, healthy, and cooperative
children aged four to seven years visiting our
department for pulpectomy of their primary
molars.

The sample size was calculated based on
previous studies.!>131518  The prevalence of
optimal fills in rotary file systems is 76.7%. Thus,




7. = 1.96 (constant for 95% CI)
P =76.7% = 0.767
Q=1-P=1-0.0767 =0.233
d = Precision (5-20% of P) = 16% of 76.7%
=12.2% = 0.122
n=Z7Z2PQ d?>= (1.96)> X 0.767 X 0.233
(0.122)2

=45
Thus, the estimated sample size was 45, which
was rounded off to 50.

The nature and objectives of the study were
explained to the parents of the participating
children, who then provided their informed
written consent. The participants’ confidentiality
was ensured with the use of identification
numbers, and their records were maintained by
the principal investigator alone. Intraoral
examinations were performed and standardized
intraoral periapical radiographs were taken for the
teeth to determine whether pulpectomy was
indicated. The sample inclusion criteria covered
teeth that exhibited one or more of the following
features: 1) carious pulp exposure diagnosed with
irreversible pulpits, 2) vital or non-vital primary
molars without a sinus tract, 3) an absence of
internal or external pathological root resorption,
4) radiographic signs of pulpal or inter-radicular
involvement, or 5) the presence of two-thirds of
root length.1.1920 The exclusion criteria covered
teeth with any of the following characteristics: 1)
an abscess or sinus tract due to dental caries, 2)
non-restorability, 3) pulpal floor perforation, 4)
root resorption of more than one-third, or 5) an
excessive pathologic loss of bone support with a
loss of normal periodontal —attachment.
Additionally, children who had special care needs,
had limited or lacking cooperative abilities, or
required sedation/general anesthesia for behavior

management were also not included.!-1%2

The study sample comprised 150 teeth from
the selected children. Computer-generated

randomization was used to sort these primary

molars into three groups (Group 1, Group 2, and
Group 3), each consisting of 50 teeth, according
to the type of instrumentation to be used for root
canal preparation. The root canals in Group 1
were instrumented with the Kedo-S pediatric
rotary file system (Reeganz Dental Care Pvt. Ltd.,
India), those in Group 2 were instrumented with
the HERO Shaper rotary file system (Micromega,
Geneva, Switzerland), and those in Group 3 were
instrumented with manual NiTi K-files (Dentsply,
Switzerland).

The pulpectomy procedure was carried out
under stringent aseptic conditions by a single
pediatric dentist with experience using both rotary
and manual instrumentation techniques. Routine
nonpharmacological ~ behavior =~ management
techniques were used throughout the procedure.
Following the administration of local anesthesia
(2% lignocaine, Lignox, Bangalore, India), dental
caries and overhanging enamel were removed
with a #330 high-speed bur under a water spray.
The coronal pulp was accessed using a #8 round
bur, and the entire roof of the pulp chamber was
removed. Necrotic tissue was removed from the
pulp chamber with a sterile sharp spoon excavator
(2 mm, EXC31W, #41 Round, 31W Endo
Excavators, Hu-Friedy Mfg. Co., LLC). After
straight-line access was obtained, pulp tissue was
extirpated from the root canal using H-files
(Mani, Inc., Tochigi, Japan). A #10 K-file (Mani,
Inc., Tochigi, Japan) was then used to access the
patency of the root canal. The working length was
determined by superimposing an endodontic
instrument over the preoperative radiograph and
keeping it 1-2 mm short of the radiographic

apex.!213

The root canals in Group 1 were instrumented
with the Kedo-S pediatric rotary file system
(Reeganz Dental Care Pvt. Ltd., India) according
to the manufacturer’s instructions. The D1 rotary
files were used for preparation of the mesiobuccal
and mesiolingual root canals of mandibular teeth
and, mesiobuccal and distobuccal root canals of




maxillary teeth. El1 rotary file was used for
preparation of the distal root canal of mandibular
teeth and palatal canal of maxillary teeth with a
lateral brushing motion.!> The root canals in
Group 2 were instrumented with the HERO
Shaper rotary file system (Micromega, Geneva,
Switzerland) and a  coronal-enlarging file
(Endoflare-Micromega, Geneva, Switzerland)
provided with the file system. The root canals
were first instrumented up to the coronal one-
third using an Endoflare file at 4-point torque.
Then, the root canals were enlarged to working
length according to the sequence recommended
by the manufacturer.”> The rotary file systems
used for Groups 1 and 2 were operated with an
endodontic motor (X-Smart, Dentsply Maillefer,
OK, USA) at 300 rpm and 2.2-Ncm torque.!3 The
root canals were not entered more than twice with
each rotary file; this was ensured to prevent
unexpected lateral perforation, especially in
severely curved root canals.?! The root canals in
Group 3 were instrumented with manual NiTi K-
files (Dentsply, Maillefer, Ballaigues,Switzerland).
A minimum-size file provided resistance for
intracanal placement until the working length was
determined as an initial file. The root canals were
enlarged up to three times the size of the initial
file. Then, the root canals were cleaned and
shaped using a pullback motion.!?

In all three groups, each file was used on up to
five teeth to maintain uniformity during root
canal preparation.!3?! If a point of resistance was
encountered, no attempt was made to go beyond
it; this was ensured to lower the risk of instrument
fracture.?! All of the root canals were prepared
with intermittent irrigation using a standard 5-ml
volume of normal saline. During root canal
preparation, 17% EDTA gel (RC Help, Prime
Dental Products, Pvt. Ltd.) was used as a
lubricating paste.!3 Following complete root canal
preparation, final irrigation was carried out with
saline, and the root canals were dried with
absorbent paper points. The root canals of the
primary molars in all three groups were obturated

with zinc oxide eugenol cement (Zinc Oxide BP,
Eugenol BP, Associated Dental Products Ltd.)
using a Lentulo spiral mounted on a slow-speed
handpiece. The selected Lentulo spiral was one
size smaller than the last-used file size and was cut
to half its length with a pair of sharp scissors to
facilitate handling. A homogenous mixture of zinc
oxide eugenol was mixed in a powder: liquid ratio
of 1:1. The prepared paste was carried into the
root canal using a slow-speed handpiece rotating
in a clockwise direction, which was then gently
withdrawn from the root canal while still rotating.
A rubber stopper was used to keep the Lentulo
spiral 1 mm short of the working length. This
process was repeated five to seven times for each
root canal until the canal orifice was filled with
the paste.?>?> The pulp chamber was cleaned with
a moist cotton pellet and then restored with type
IT glass ionomer cement (GC, India).!>?° Some of
the younger children could not bear the long
appointments  requitred to maintain  the
standardized procedure. Hence, for these
children, the final restoration with stainless steel
crowns (BM ESPE, St. Paul, MN, USA) was
carried out in a second appointment within one
week of obturation. All the participants were
instructed to report any symptoms following the
procedure, such as pain or swelling.

The instrumentation and obturation times
were calculated by a trained dental assistant using
a stopwatch. Instrumentation time is the amount
of time required to negotiate and shape all the
root canals of a tooth to the desired size after root
canal access opening and working length
determination. Obturation time is the amount of
time required to obturate all the root canals of a
tooth after instrumentation.!’>?° Immediate
postoperative radiographs were taken with a
dental X-ray unit operating at 60 kvp, 6 mA, 0.3
seconds, and 15 mm. These radiographs were
evaluated for quality of obturation by two
pediatric dentists who were blinded to the type of
instrumentation used. A kappa test was
performed for these examiners, producing scores




of 0.88 and 0.95 for the inter-examiner and the
The
graded each radiograph as underfilled, optimally
filled, or overfilled (modification of Coll and

Sadrian).19-24
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Figure 1. CONSORT flow chart




The pulpectomized teeth were clinically and
radiographically evaluated at regular three-month
intervals over a period of two years
postoperatively. This frequent follow-up schedule
was used to reduce participant dropout. The two
aforementioned independent examiners evaluated
the success of the pulpectomies. Once again, a
kappa test was performed for these examiners,
producing scores of 0.87 and 0.90 for the inter-
examiner and the intra-examiner, respectively.
Whenever there was a disagreement between their
interpretations, the evaluators jointly reviewed
and discussed the radiographs in question until
they reached an agreement. If the disagreement
remained, then the outcome was recorded as a
failure. The pulpectomized teeth were judged
clinically and radiographically successful based on
the modified criteria provided by Coll and
Sadrian.?*  Clinical success and radiographic
success were determined independently, as not all
radiographic failures are associated with clinical
symptoms and vice versa.?»?> The participants,
outcome assessors, and data analysts were blinded
to the type of instrumentation used; however, the
operator could not be blinded due to the
recognizable characteristics of the rotary and
manual files.

Statistical analysis

The data were entered into a Microsoft Excel
spreadsheet and statistically analyzed with SPSS
19.0 (IBM SPSS Statistics for Windows, Version
19.0, released 2010, IBM Corp., Armonk, NY).
Kruskal-Wallis and Chi-square tests were used for
comparisons, and a Mann—Whitney post hoc
analysis was used for intergroup comparisons.

RESULTS

The mean age of the participating children
was 5.67 £ 0.178 years. A total of 66 maxillary
teeth and 84 mandibular teeth were treated by
pulpectomy. To maintain an equal distribution of
teeth, the primary molars were distributed in such

a way that all three groups [Group 1 (Kedo-S
pediatric rotary file system), Group 2 (HERO
Shaper rotary file system), and Group 3 (manual
NiTi K-files)] had the same number and types of
teeth. There was no drop-out upon follow-up at
any point in the evaluation period.

The mean instrumentation times for Groups
1, 2, and 3 were 14.56 + 2.89 min, 17.93 £ 3.51
min, and 29.00 £ 2.08 min, respectively. The
mean differences between Groups 1 and 3 and
between Groups 2 and 3 were statistically
significant (Tables 1 and 2).

Table 1. Comparison of mean instrumentation time (in
minutes) between three groups

Groups n MeantSD P
value
Group 1 50  14.56+2.89 <0.001*

(Kedo-S pediatric rotary

file system)

Group 2 50 17.93%+3.51
(HERO Shaper rotary

file system)

Group 3 50  29.00%2.08
(Manual Ni-Ti K files)

*: Kruskal Wallis Test, Statistically Significant

Table 2. Inter-group comparisons of mean differences
in instrumentation time (in minutes) between three

groups
Group Groups Mean P
Difference value
Group 1 Group 2 -3.37 0.75
(Kedo-S (HERO Shaper
pediatric rotary file
rotary file system)
system) Group 3 -14.44 <0.001
(Manual Ni-Ti *
K files)
Group 2 Group 3 -11.07 <0.001
(HERO Shaper (Manual Ni-Ti *
rotary file K files)

system)

*Mann- Whitney Post hoc Analysis , statistically significant




The mean obturation times for Group 1,2, and 3
were 8.11 £ 1.7 min, 7.93 £ 1.3 min, and 9.64 +
1.61 min, respectively. The difference between
Groups 1 and 2 was not statistically significant.
However, a significant difference did appear when
Groups 1 and 2 were compared with Group 3
(Tables 3 and 4). In Group 1, 9 (18%) teeth were
underfilled, 33 (66%) teeth were optimally filled,
and 8 (16%) teeth were overfilled. In Group 2, 3
(6%) teeth were underfilled, 35 (70%) teeth were
optimally filled, and 12 (24%) teeth were
overfilled. In Group 3, 15 (30%) teeth were
underfilled, 25 (50%) teeth were optimally filled,
and 10 (20%) teeth were overfilled. Groups 1 and
2 showed significantly better obturation quality
compared to Group 3. However, obturation
quality did not significantly differ between
Groups 1 and 2 (Tables 5 and 6).

Table 3. Comparison of mean obturation time (in
minutes) between three groups

At the end of two years, the clinical success rate
was 100% and the radiological success rates were
95.3%, 97.9%, and 89.5% in Groups 1, 2, and 3,
respectively. An increase in the size of
preoperative radiolucency was the only type of
radiological failure observed. This failure was
observed in Groups 2 and 3 at the nine-month
follow-up and continued until the end of the
study period. However, it was also observed in
Group 1 at the 15-month follow-up, again
continuing until the end of the study period. At
the end of two years, 3, 9, and 16 teeth were
considered radiological failures in Groups 1, 2,
and 3, respectively. The intergroup comparison of
clinical and radiographic success over a two-year
period did not reveal any statistically significant
differences (Table 7).

Table 4. Inter-group comparisons of mean differences
in obturation time (in minutes) between three groups

Groups n Mean * SD P
value
Group 1 50  8.11%1.7 <0.001*

(Kedo-S pediatric

rotary file system)

Group 2 50  7.93%1.3
(HERO Shaper

rotary file system)

Group 3 50  9.64%17.61
(Manual Ni-Ti K files)

Groups Groups Mean P

Difference value

*Kruskal Wallis test, statistically significant

Group 1 Group 2 0.18 0.44
(Kedo-S (HERO Shaper
pediatric rotary file
rotary file system)
system) Group 3 -1.53 <0.001*
(Manual Ni-Ti
K files)
Group 2 Group 3 -1.71 <0.001*
(HERO Shaper ~ (Manual Ni-Ti
rotary file K files)
system)

*Mann-Whitney Post hoc Analysis, statistically significant

Table 5. Comparison of quality of obturation between three groups

Groups Undertfilled Optimally filled Overtfilled P

n (%) n (%) n (%) value
Group 1 9(18) 33(60) 8(16) <0.001*
(Kedo-S pediatric rotary file system)
Group 2 3(6) 35(70) 12(24)
(HERO Shaper rotary file system)
Group 3 15(30) 25(50) 10(20)

(Manual Ni-Ti K files)

*Chi-Square Test, statistically significant




Table 6. Inter-group comparison of quality of obturation between three groups

Groups Group 1 vs Group 2
(Kedo-S pediatric rotary file system vs
HERO Shaper rotary file system)

Group 1 vs Group 3

Group 2 vs Group 3

(Kedo-S pediatric rotary file system vs  (HERO Shaper rotary file system vs
Manual Ni-Ti K files)

Manual Ni-Ti K files)

P value 0.16 <0.001* <0.001*
*Chi Square Test, statistically significant
Table 7. Comparison of clinical and radiographical success between three groups
Evaluation Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 P
Period Kedo-S HERO Manual Ni- Kedo-S HERO Manual Ni-  Value*
(month) pediatric Shaper rotary  Ti K files pediatric Shaper Ti K files

rotary file file system rotary file rotary file

system system system

n (%) n (%) n (%) n (%) n (%) n (%)
3 50(100) 50(100) 50(100) 50(100) 50(100) 50(100) -
6 50(100) 50(100) 50(100) 50(100) 50(100) 50(100) -
9 50(100) 50(100) 50(100) 50(100) 49(98) 48(96) 0.36
12 50(100) 50(100) 50(100) 50(100) 47(95.9) 46(95.8) 0.35
15 50(100) 50(100) 50(100) 49(98) 45(95.7) 42(91.3) 0.35
18 50(100) 50(100) 50(100) 48(98) 43(95.6) 38(90.5) 0.26
24 50(100) 50(100) 50(100) 47(97.9) 41(95.3) 34(89.5) 0.22
*Chi-Square Test
DISCUSSION

In pediatric dentistry, decreased root canal
instrumentation time is essential to reduce
children’s anxiety and increase their cooperation
with each step of the clinical procedure. This
could also reduce patient and dentist fatigue, thus
allowing for faster, safer, and higher-quality
treatment.?>?0 In the present study, significant
reductions in root canal instrumentation time
were observed for both rotary file systems
compared to the manual file system. This finding
is consistent with the findings of several prior
studies.!#182026-29  However, contrary to our
results, Madan et al.3Y observed an increase in root
canal instrumentation time with the use of a
rotary file system in primary teeth. Although the
use of rotary file systems for root canal
instrumentation in primary teeth took significantly
less time than the manual technique, it took
relatively more time than in prior studies.!?1421,26
This difference might have been related to the
operator’s knowledge level, skill level, and
experience with rotary endodontics. Also, given
that the selected children were of a relatively

young age group, the procedure was carried out
relatively slowly to ensure their complete
cooperation. Between the two rotary file systems
used in the present study, the root canal
instrumentation time of the Kedo-S pediatric
rotary file system was lower than that of the
HERO Shaper rotary file system. This can be
attributed to the fact that the HERO Shaper
rotary file system requires a greater number of
files for the sequential enlargement of root canals
compared to the Kedo-S pediatric rotary file
system.

The amount of time taken for obturation is
another important factor in the treatment of
children. We observed significantly reduced
obturation times in the root canals instrumented
with rotary file systems compared to those
instrumented with manual files. This might have
been due to the fact that the rotary
instrumentation technique prepares a relatively
wide, conical canal that easily allows for
obturating instruments. Additionally, the removal




of cervical obstructions in the root canals with
rotary file systems could have decreased
obturation times. However, the use of manual
files results in irregularly shaped canals and thus

takes more obturation time.2026.28

The quality of root canal obturation is another
key factor that determines the success of
pulpectomized teeth. In the present study, rotary
files produced a greater number of optimally filled
root canals than manual files. This finding is
similar to the findings of Romero et al.,2
Makarem et al.,>” and Jeevanadan et al.1> The root
canals prepared by rotary files are conical in form,
and this results in superior obturation quality.?’3!
A rotary file has an elastic memory and a radial
land that keeps the file in the center of the root
canal via wall support and inactive tips, resulting
in conical root canal shapes relative to those
produced by manual files.' Additionally, the
greater taper of the rotary files could have
contributed to the observed improvements in
obturation quality. A  higher number of
underfilled root canals were observed with the use
of manual NiTi files. The use of lesser tapered
manual NiTi files could have resulted in narrow
irregular root canals, which could have prevented
the  obturating  material  from  flowing
adequately.'>!> This observation is consistent with
the findings of several prior studies.?!1315-1827
However, in contrast with our results, Morankar
et al.?0 reported that rotary and manual files
performed equally in terms of obturation quality.

There was no statistically significant difference
in obturation quality between the primary molars
instrumented with the Kedo-S pediatric rotary file
system and those instrumented with the HERO
Shaper rotary file system. This result is consistent
with the findings of prior studies that reported
superior obturation quality with the use of a
rotary file system in primary teeth, irrespective of
the type of rotary file system used.!7?1,32-3% Rotary
files debride the uneven walls of primary root
canals more effectively and provide dense
obturation relative to manual files.1> The HERO

Shaper rotary file system produced a slightly
higher percentage of optimally filled root canals
relative to Kedo-S pediatric rotary file system.
The use of an Endoflare to pre-enlarge the
coronal third of the root canal could have
contributed to the observed superior obturation
quality. Coronal flaring removes any cervical
interference from the root canal entrances,
allowing endodontic instruments to freely access
the apical portion of the root canal.lll?
Additionally, the increased taper of these rotary
files could have shaped the canal into its final
conical outline more easily than cylindrical
instruments. With a greater taper, the prepared
root canals should be wider and more conical,
allowing the obturating material to flow up to the
apical third more easily. These factors could
produce a greater number of optimally filled
canals.!h12 At the same time, the greatest number
of overfilled root canals was noted in the primary
teeth instrumented with this file system. This
might have been due to the increased length and
taper of the HERO Shaper file system, which
could have resulted in over-instrumentation, as it
is  primarily designed for permanent teeth.
Another probable explanation is that the correct
root canal length might not have been maintained
when the rubber stopper was fitted onto the
Lentulo spiral. Consistent with the results of prior
Indian studies,!®!>-18 the Kedo-S pediatric rotary
file system produced a greater number of
optimally filled root canals. Furthermore, the
pediatric rotary file system produced the fewest
overfilled root canals. This might have occurred
because the Kedo-S pediatric file system produces
minimal apical enlargement, preventing the
overpreparation and extrusion of the obturating
material.!8 Although the obturation materials and
techniques varied between the cited studies!!5-18
and the present study, the quality of obturation
did not vary significantly.

A pulpectomized tooth is considered to be a
success when it remains in a functional state until

it is replaced by its successor. At the end of two




years, we observed a clinical success rate of 100%
in all groups. At the end of one year, Kuo et al.?!
reported a clinical success rate of 95% using
ProTaper® rotary files. At the end of two years,
Morankar et al.?0 reported a clinical success rate of
92.3% using HyFlex CM® rotary files. At the end
of 18 months, Ozalp et al.?> reported a clinical
success rate of 100% in primary teeth
instrumented with manual files. Other researchers
have reported clinical success rates ranging from
70-100% with varying follow-up periods.!?2535-42
This variation in clinical success rates could be
due to the influence of the individual body
resistance and pathological condition of the tooth
before treatment rather than the filling technique

pCI' se.24,3741,42

At the end of two years, the radiographic
success rates were 97.9%, 95.3%, and 89.5% in
the primary teeth instrumented with the Kedo-S
pediatric rotary file system, the HERO Shaper
rotary file system, and the manual NiTi files,
respectively. There was no statistically significant
difference in radiographic success between these
groups. This result is in consistent with the results
obtained by Kuo et al.?! Root canals instrumented
with manual files have yielded similar results?+2>3
to those of the present study. Ozalp et al.?> and
Pandranki et al.3® both reported a success rate of
100% in primary teeth instrumented with manual
file system at the end of a long-term follow-up
period. However, in an Indian study,? primary
molars instrumented with manual and rotary files
yielded very low rates of radiographic success
(65.4% and 66.7%, respectively). The authors
considered the radiographically failed teeth to
have completely failed, even though they were
clinically =~ asymptomatic. =~ Furthermore, the
inclusion of pathological root resorption and
radiological changes in furcal or periapical areas as
radiographical failures could have influenced the
success rate of this prior study relative to other
studies.?>* The high success rates of the
pulpectomized teeth in the present study might
have been due to the fact that clinical and

radiographic success were determined
independently, as not all radiographic failures are
associated with clinical symptoms and vice
versa.?> Another probable reason for differences
in the success rates reported in prior research and
the present study is variation in the treatment

selection criteria for primary molars.

A greater number of radiographic failures
were observed in primary teeth instrumented with
the HERO Shaper rotary file system than in those
instrumented with the Kedo-S pediatric rotary file
system. This might have been due to the greater
number of overfilled root canals in the primary
teeth instrumented with the HERO Shaper rotary
file system. This is consistent with the results of
Coll and Sadrian,?* Chawala et al.,3> and Pandranki
et al.,3 who observed decreased success rates in
overfilled teeth. On the other hand, Bawazir et
al.’? and Yacobi et al.*’ observed high success
rates in overfilled root canals. Although care was
taken not to apply excess pressure with each
quarter-turn of the screw during the obturation
process, extrusion of the obturating material was
observed outside the root canals. Preexisting
periradicular pathology and physiological root
resorption  are  probable  reasons  for
overfilling.1%3638 The lack of apical constriction
and relative difficulty of measuring the working
length of primary teeth also contributed to the
extrusion of the obturating material.’® The
overfilling of root canals is unavoidable in some
situations, as the dentinal wall of the root canal
extending toward the succedaneous tooth are thin
and weak and thus may give way during
instrumentation.®> Furthermore, the zinc oxide
cement carried by the Lentulo spiral had a low
viscosity and flowed easily, taking the material
apically further into the canal as the instrument
rotated.*! The potential drawbacks of overfilling
with zinc oxide-eugenol include foreign body
reactions, necrosis of the bone and cementum,
deflection of the unerupted permanent tooth, and
development of a fibrous capsule that could
prevent resorption.’* Hence, care should be taken




with the use of rotary files, especially with the use
of a rotary file system designed for permanent
teeth in primary teeth. Additionally, the correct
root length should be maintained while fitting the
rubber stopper onto the Lentulo spiral.

The low success rate of the primary teeth
instrumented with manual files might have been
due to a high number of underfilled root canals,
which form a narrow channel for bacterial growth
and can cause reinfection of the root canal.#? This
explanation would be consistent with the results
of Bawazir et al. and Yacobi et al.** who
reported a higher failure rate in underfilled root
canals than in overfilled or optimally filled root
canals. However, contrary to our results, Coll and
Sadrian®* reported a higher success rate in
underfilled and optimally filled root canals than in
overfilled root canals. At the end of the study
period, there was no statistically significant
difference between the success rates of the
different groups of pulpectomized teeth. This
might have occurred because the same
pulpectomy procedure was used in all three
groups, except for the type of root canal
instrumentation. A similar result was reported by
Pandranki et al.®® at the end of two years with the
use of manual files.

The wuse of two-dimensional radiographic
imaging is one potential limitation of the present
study. The use of three-dimensional imaging, such
as cone beam computed tomography (cone beam
CT) or micro-CT, would allow researchers to
assess every primary tooth. Limited clinical trials
have been carried out to compare the success of
pulpectomized teeth instrumented with rotary and
manual files. Future longitudinal studies should be
carried out to compare the use of different rotary
file systems. Given that the success of
pulpectomized teeth also depends on the type of
obturating material, further investigations are in
progress to evaluate the synergistic effect of the
type of root canal instrumentation and the type of
obturating material.

The results of the present study emphasize the
use of rotary file systems for root canal
instrumentation in primary teeth. Given that there
were no differences in the studied parameters
between the two studied rotary file systems,
operators may choose to use either of these
systems, as both are convenient to use with
children. However, the added advantages of the
Kedo-S pediatric rotary file system—such as a
short file length, a short working length, and
variable tapers with wvariable tip diameters—
support its use in primary teeth.1315-18
Additionally, the simple three-file system allows
the operator to carry out the procedure more
quickly and efficiently in children. However, given
that rotary endodontics was only recently
introduced to the field of pediatric dentistry,
operators must improve their knowledge, skills,
and experience with rotary file systems.

CONCLUSIONS

Based on the results of the present study, it
can be concluded that rotary file systems require
significantly less time for the instrumentation and
obturation of root canals in primary molars
compared to manual file systems. Although the
HERO Shaper rotary file system took less time
for obturation than the Kedo-S pediatric rotary
file system, this difference was not statistically
significant. The quality of obturation in primary
molars instrumented with rotary file systems was
found to be superior to that of primary molars
instrumented with a manual NiTi file system.
However, there was no significant difference in
the quality of obturation between primary molars
instrumented with a Kedo-S pediatric rotary file
system and HERO Shaper rotary file system. At
the end of two years, the clinical success rate was
100% and the radiographical success rates were
97.9%, 95.3%, and 89.5% in primary teeth
instrumented with the Kedo-S pediatric rotary file
system, the HERO Shaper rotary file system, and
the manual NiTi file system, respectively.




However, there were no significant differences in

success rates between these groups.
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