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ABSTRACT

Aim : the study compared three different rotary file systems: Kedo-S, M Pro Pedo, and ProTaper
Gold in respect to Cleaning efficacy, Instrumentation time, Bacterial load, and Quality of obturation
in pulpectomy of primary molars.

Methods: Seventy two maxillary primary molars were divided into three groups:
Group I (Kedo-S), Group II (M Pro Pedo) Group III (ProTaper Gold) then each group was
subdivided into two subgroups (A, B), subgroups IA, IIA, IITA assessing cleaning efficacy and
instrumentation time, subgroups IB, IIB, ITIB assessed bacterial load and obturation quality. India
ink was injected into palatal canals before instrumentation, then teeth were decalcified, dehydrated
and cleared, the post-instrumentation traces of ink were evaluated using stereomicroscope and
teeth were scored according to the India ink remaining in each third of the canal separately to
evaluate cleaning efficacy. A digital chronometer measured total active instrumentation time. Teeth
in subgroups IB, IIB, IIIB were immersed in E. Faecalis suspension and bacterial colonies were
counted after instrumentation to assess bacterial load reduction. Palatal canals were obturated using
Metapex and postoperative radiographs were taken to assess obturation quality.

Results: : No significant differences were found between groups in cleaning efficacy in coronal
and middle thirds, PTG showed the best cleaning efficacy at the apical third. M Pro Pedo consumed
the least instrumentation time followed by Kedo-S then PTG . No significant difference between
different groups regarding bacterial load reduction. PTG showed the best obturation quality

Conclusion: M Pro Pedo is a promising file system
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INTRODUCTION

Primary teeth play a crucial role in the oral cavity.
They serve as a natural space maintainer by acting
to preserve the necessary distance for the eruption
of permanent teeth, even though their primary role
is mastication. This space should be maintained
until the time is right for their exfoliation.' The best
option for treating primary teeth with irreversible
pulpitis or necrosis is pulpectomy.? The primary
objective of endodontic therapy is the removal of
germs from the root canal structure. The reduction
of microbes in the root canal system, which is
accomplished via chemo-mechanical preparation, is
directly associated with the efficacy of endodontic
treatment.

Primary and permanent teeth differ anatomically
in certain ways. These consist of partial canal
fusion, apical ramifications, linking fibrils, and
lateral branching. Furthermore, the roots of primary
molars have a greater curvature to accommodate
the growing successor, which presents challenges
for dentists treating primary molars with root
canal therapy. * Despite being widely used, manual
instrumentation can lead to iatrogenic mistakes
because of the forceful and indiscriminate cutting
activity of stainless-steel files, which can cause
complications such as strip perforation, pushing
necrotic debris apically, or canal transportation. * °
Consequently, studies focused on the use of Ni-Ti
files for pulp treatment in primary teeth.

Barr et al.® (2006) initially reported on the use
of Ni-Ti rotary files in primary teeth endodontic
procedures, promoting the same biomechanical
preparation concepts as those for permanent teeth.
7 Primary molar root canals typically exhibit
several anatomic differences. Regrettably, there is
insufficient data in the literature to investigate how
the new rotary file design adjustment affects these
canals during preparation.

The Kedo S file system is the first rotary file
designed specifically for primary tooth shaping in
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history. It is a 16 mm long three-file system with
a 12 mm active length (D1, E1, Ul). D1 is made
especially for molars whose canals are less wide. E1
is meant for molars with broader canals while U1 is
designed for incisors. 8

The M-Pro Pedo rotary system was just released
consisting of 3 files (#20,25, 30). The X-wire used
in this system has been carefully treated to increase
its flexibility, resilience to cycle fatigue, and pre-
bending ability. °

ProTaper Gold files are of the third generation;
they are more flexible and resistant to cycle fatigue
than its predecessor ProTaper Universal files, which
goes back to the heat treatment. Eight sizes of PTG
are available: SX (tip size 19 with a taper of 0.04),
S1 (tip size 18 with a taper of 0.02), S2 (tip size 20
with a taper of 0.04), F1 (tip size 20 with a taper of
0.07), F2 (tip size 25 with a taper of 0.08), F3 (tip
size 30 with a taper of 0.09), F4 (tip size 40 with a
taper of 0.06), and F5 (tip size 50 with a taper of
0.05).1°

In light of this, the goal of the current study was
to evaluate the cleaning efficacy, instrumentation
time, bacterial load reduction, and obturation
quality of ProTaper Gold (PTG, Dentsply, Maillefer,
Ballaigues, Switzerland) and newly introduced
rotary Ni-Ti files for primary teeth.

MATERIALS AND METHODS
Aim:

The aim of the present study was to compare three
different rotary file systems used in pulpectomy of
primary molars: Kedo-S Rotary File System, M
Pro Pedo Rotary File System, and ProTaper Gold
Rotary File System in respect to the following:

1. Cleaning efficacy.

2. Instrumentation time.

3. Intra-canal bacterial load.
4.

Quality of obturation.
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2. Study design:

The present study was an in vitro study. This study
was approved by the Ethics Committee of Faculty
of Dentistry Ain Shams University (Research ethics
approval code: FDASU-Rec PC 052314).

3. Study settings:

1. Outpatient’s clinic of Pediatric Dentistry and
Dental Public Health department, Faculty of
dentistry, Ain Shams University.

2. Oral Pathology department at Faculty of
Dentistry, Ain Shams University.

3. Private Microbiology lab.
4. Materials:

e kedo S rotary files (E1 file).
e M Pro Pedo files (Files #20,25,30)

e Pro Taper Gold files (Files SX, S1, S2, F1,
F2,F3)

e India ink and insulin syringe
e Metapex

¢ Enterococcus faecalis isolate

5. Power analysis:

A power analysis was designed to have adequate
power to apply a 2 sided statistical test of the
research hypothesis (null hypothesis) that there is no
difference between the three different rotary systems
regarding cleaning efficacy, instrumentation time,
bacterial load and quality of obturation according
to results of Al Rwaily. "' Assuming an alpha ()
level of 0.05 (5%), a Beta () level of 0.20 (20%)
i.e. power=80% the predicted size(n) was 72 among
three groups (24 in each group;12 in each subgroup)
was calculated using Epicalc program version 1.02.

6. Teeth selection and grouping:

Seventy-two extracted maxillary primary
molars were gathered from the outpatients’ clinic
of Pediatric Dentistry Department, Faculty of

Dentistry, Ain Shams University as well as from
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other private clinics. Teeth should have minimal
apical resorption, no external resorption, and no
furcation involvement. The study excluded teeth
with root caries or calcified palatal root canals. To
get rid of all the soft tissue from the root surfaces,
the teeth were washed under tap water. Using a
wheel stone, occlusal reduction was carried out on
all teeth up to the Cemento-Enamel Junction level,
resulting in a mean working length of 12 mm =+
2. For a whole day, teeth were submerged in 3%
sodium hypochlorite to ensure disinfection. Teeth
allocated for measuring bacterial load were further
packed in sterilization pouches and autoclaved.
Teeth were divided into 3 groups: Group I (n=24
palatal root canals) prepared with Kedo S; Group
IT (n= 24 root palatal canals) prepared with M Pro
Pedo rotary files and GrouplII (n= 24 root canals of
primary molars) prepared with ProTaper Gold files.
Each group was subdivided to two groups; Group
A for cleaning efficacy and instrumentation time
assessment, and Group B for evaluation of bacterial
load reduction and quality of obturation.

7. Mechanical preparation of teeth:

Using a big round bur mounted in a high-speed
hand piece under copious water irrigation, access
cavities were prepared for all maxillary primary
molars. In order to access the root canals, the pulp
chamber’s roof was removed as it was reached. A
tapered diamond bur was used to remove all of the
underlying dentine in order to provide a straight
path into the root canals. The working length of the
Palatal Canal was measured using #15 K-files and
the canal was washed with saline. '* After inserting
the file into the canal, the working length was
measured 1 mm below the apex. '3

8. Cleaning efficacy evaluation:

Using an insulin syringe (30 gauge), Indian ink
dye was injected into the palatal canals of subgroups
IA, IIA, and IITA until it seeped from the foramen.
To guarantee dye penetration all the way down the
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canals, the ink dye was reinjected. > To make sure
there was no bubble developed, a #10 K-file was put
back into the canals. After that, the teeth were kept
in a moist environment for 48 hours.

As advised by the manufacturer, a number of 12
palatal root canals in group IA were instrumented
using a Kedo-S single rotary file system. Initially,
size 15 K-file was used for manual instrumenta-
tion to prepare root canals and ensure patency. The
crown-down preparation of palatal canal was car-
ried out with an El rotary file using an NSK Endo-
mate DT endomotor. Lateral brushing motion was
employed at 300 rpm and 2.2 N cm torque. '*!7 Prior
to instrumenting the root canal, EDTA gel was used
to lubricate the rotary files, the canal was instru-
mented to the predefined working length up till no
resistance was found inside the canal. '®

12 palatal root canals in group ITA were instru-
mented with NSK Endomate DT endomotors at 500
rpm and 300 Gem, along with M Pro Pedo Files in
sizes 20, 25,30 taper of 4%, per the manufacturer’s
recommendations. Size 15 K-file was used to ensure
patency. Before inserting the rotary files into the ca-
nal, EDTA gel was always used to lubricate them.
The canal was instrumented to the predetermined
working length using the crown-down approach
till no resistance was found inside the canal.'® Us-
ing disposable syringes, 5 ml of normal saline was
used to irrigate the canals after every file change.
A number of 12 palatal root canals in group IIIA
were instrumented with ProTaper Gold file system
in crown-down technique in the following sequence
: Orifice opener SX #15 taper (300 rpm, 5.10N cm),
S1 file #10 taper 4% (300 rpm, 5.10 N cm), S2 file
#15 taper 4% (300 rpm, 1.50 N cm), F1 file #20 ta-
per 6% (300 rpm, 1.50 N cm), F2 file #25 taper 6%
(300 rpm, 3.10 N cm), F3 file #30 taper 9% (300
rpm, 3.10 N cm). Similar to the other two groups
irrigation and patency were done and EDTA was
used.

Following instrumentation, teeth were decalci-
fied using 7% HCI " then a serially concentrated
ethyl alcohol was used to dehydrate teeth as fol-
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lows: 70% alcohol for 16 hours (changed after eight
hours) ,80% alcohol for 8 hours,95% alcohol for 8
hours,100% alcohol for 8 hours ?"* 2> 2 . All teeth
were left in methyl salicylate till they appeared
translucent. The teeth needed six hours to be fully
cleared. *!- %

Teeth were sectioned in a bucco-palatal direction,
to be carefully examined under a stereomicroscope
(Olympus, Japan) with a x10 magnification. The
efficacy of cleaning of the root canal system was
scored using a four-grade scoring system after
assessing the removal of Indian ink from the
cervical, middle, and apical thirds. Two examiners
separately rated the images of the apical, middle, and
coronal third of the canal in a blinded manner. The
scoring system was initially tuned to the examiners.
After then, the two examiners decided on a final
score on their own and recorded it. They discussed
the sample and its grading and decided on a score if
there was a disagreement. On a scale of 0-3 for each
third of the canal, teeth were assessed based on how
much India ink was still present in each (figure 1): 2

e Score 0= Total clearing, (the canal was
completely clean and without ink)

e Score 1= Almost complete ink removal, (traces
of ink found in some areas\ more than 50% ink
removal)

e Score 2= Partial ink removal, (less than 50%
ink removal \ ink found on some walls in some
areas larger than pinpoints or as interrupted
short lines of ink less than 0.5mm on the walls).

e Score 3= No ink removal.

9. Instrumentation time measurement:

Using a chronometer, the amount of time needed
to instrument subgroups IA, ITA, and IIIA was
measured in seconds. The term “instrumentation
time” refers to the total amount of time that was
spent actively instrumenting the canal using a
rotatry file system, including time spent in irrigation

and instrument changes, from the first file to the
laSt.4’20’24’25
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10. Evaluation of Bacterial load reduction:

E. Faecalis suspended in sterile BHI media (0.5
McFarland scale =1.5 x 10% cells) was distributed
in sterile tubes. Subgroups IB, IIB, IIIB were
sterilized and immersed in the enumerated tubes
and incubated at 37°C for 24 hours. After that, the
media in the tubes was changed by sterile BHI
media and incubated at 37°C for 24 hours and this
step was repeated day after day for 2 weeks before
instrumentation in addition to centrifugation to
ensure biofilm development and penetration of
bacteria into dentinal tubules. ** After 14 days, each
palatal root was irrigated with 5ml of saline. Pre-
instrumentation samples were obtained by inserting
two sequentially placed sterile #25 paper points.
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Each paper point was placed inside the palatal
canal till full working length for 30 seconds, then
absorbent paper points were transferred to separate
sterile tubes containing 1 ml of sterile Phosphate
Buffer Saline.?*

Palatal canals in subgroups IB, IIB, IIIB were
mechanically prepared with the three rotary files
systems as described before in subgroups IA, IIA,
IITA. After instrumentation final irrigation was
done using 5ml of saline and two paper point #30
were sequentially placed as described prior to
instrumentation. Samples were spreaded on blood
agar media incubated at 37 C for 24 hours. ** After
incubation, visible colonies of E. faecalis were
counted in every plate.?* (figure 2)

Fig. (1) Cleaning efficacy scores: (a) Score 0, arrows show complete ink removal in the middle third (b) Score 1, arrows show
almost complete ink removal>50% at apical third (c) Score 2, arrows show <50% ink removal (d) Score 3, no ink removal.
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11. Assessment of quality of obturation:

After preparation palatal roots of subgroups
IB, IIB and IIIB were irrigated using Sml saline.
Absorbent paper points were then utilized to dry the
canals, which were then obturated using Metapex (a
mixture of Calcium Hydroxide and Iodoform).

Obturation of palatal canals was done using
disposable injection technique in which a 24
gauge disposable plastic needle tip was used to
fill the canals. A rubber stopper was adjusted to
working length, after this the needle was gradually
withdrawn while pushing the material till the needle
reaches the pulp chamber. The tooth was then
restored with temporary filling. 2 Immediate post-
operative radiographs were taken using paralleling
technique in which the root to be studied is parallel
to the plane of the sensor while the central axis of
the X-ray is perpendicularly adjusted to both planes.

The quality of obturation was assessed using
the criteria laid down by Coll and Sadrian (1996)
by two pediatric dentists who were blinded to the
groups as follows: *27- 2

- Under filled: filling material extends less than or
equal to half the root canal length filled.

- Sub optimal filled: filling material extends
more than half of root canal filled but less than
optimal.

- Optimal filled: filling material extends to the
radiographic apex or up to 1.5 mm short of the apex.

e —

Fig. (2) Blood agar plates showing bacterial colonies

Statistical analysis

Categorical data were presented as frequency
and percentage values and were analyzed using
chi-square test followed by Pairwise comparisons
utilizing multiple z-tests with Bonferroni correc-
tion. Numerical data were presented as mean and
standard deviation (SD) values. They were explored
for normality by checking the data distribution, and
using Shapiro-Wilk test. Cleaning efficiency score
data were non-parametric and were analyzed using
Kruskal-Wallis test followed by Dunn’s post hoc
test with Bonferroni correction for intergroup com-
parisons and Friedman'’s test followed by Nemenyi
post hoc test for intragroup comparisons. Other data
showed parametric distribution and were analyzed
using one-way ANOVA followed by Tukey’s post
hoc test. The significance level was set at p < 0.05.
Statistical analysis was performed with R statistical
analysis software version 4.1.3 for Windows.

Fig. (3): Postoperative radiograph for one sample prepared by
Kedo S files showing suboptimal filling
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Fig. (4): Postoperative radiograph for one sample prepared by

M Pro Pedo files showing underfilled filling

RESULTS
1-Cleaning efficacy

A) Intergroup comparisons:

Kruskal-Wallis test followed by Dunn’s post hoc
test with Bonferroni correction showed that in the
coronal third there was no significant difference
between different groups (p=0.185). there was no
significant difference between different groups in
middle third (p=0.209).

Fig. (5): Postoperative radiograph for one sample prepared by
ProTaper Gold files showing optimal filling

There was a significant difference between Kedo
S (Group I) and other two groups in apical third
(p=0.001). The highest value was found in Kedo S
(2.08+£0.51), followed by M Pro Pedo (1.08+0.90),
while the lowest value was found in ProTaper
Gold (0.83+0.72), while Group II and Group III
showed no significant difference. Post hoc pair-
wise comparisons showed Kedo S to have a signif-
icantly higher value than other groups (p<0.001).
(table 1)

TABLE (1) Inter and intragroup comparisons, mean and standard deviation (SD) values of cleaning efficiency

score

Cleaning efficiency score (mean+SD)

Root section p-value
Kedo S M Pro Pedo Protaper gold
Coronal 2.58+0.67* 2.50+0.904 2.08+0.794¢ 0.185ns
Middle 1.75+1.144 1.75+0.754® 1.17£0.724° 0.209ns
Apical 2.08+0.514 1.08+0.90% 0.83+0.728° 0.001*
p-value 0.187ns 0.015% 0.001*

Means with different upper case within the same horizontal row indicate significant difference and lowercase superscript
letters in vertical column means they are significantly different *; significant (p < 0.05) ns; non-significant (p>0.05)
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B) Intragroup comparisons:

Friedman’s test followed by Nemenyi post hoc
test showed that in Kedo S there was no significant
difference between values measured at different sec-
tions (p=0.187). In M Pro Pedo there was a signifi-
cant difference between values measured at different
sections (p=0.015). The highest value was measured
at the coronal section (2.50+0.90), followed by the
middle section (1.75+0.75), while the lowest value
was found at the apical section (1.08+0.90). Post
hoc pairwise comparisons showed value measured
at the coronal section sections to be significantly
higher than value measured at the apical section
(p<0.001). ProTaper Gold group showed there was
a significant difference between values measured at
coronal section and other two sections (p=0.001).
The highest value was measured at the coronal sec-
tion (2.08+0.79), followed by the middle section
(1.17£0.72), while the lowest value was found at the
apical section (0.83+0.72). Post hoc pairwise com-
parisons showed value measured at the coronal sec-
tion sections to be significantly higher than values
measured at other sections (table 1)

2- Instrumentation time

One-way ANOVA followed by Tukey’s post hoc
test showed there was a significant difference be-
tween different groups (p=0.001). The highest value
was found in ProTaper Gold (02:34.68+00:21.09),
followed by Kedo S (01:46.90+00:22.70),
while the lowest value was found in M Pro Pedo
(01:02.29+00:10.14). Post hoc pairwise were all
statistically significant (p<0.001). (table 2)
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3- Bacterial load reduction (%):

There was no statistically significant difference
between different groups (p=0.709). The highest
value was found in Kedo S (99.7620.72), followed
by M Pro Pedo (98.89+3.33), while the lowest value
was found in Protaper Gold (98.52+4 44). (table 3)

TABLE (3) Intergroup comparisons, mean and
standard deviation (SD) values of bacterial
load reduction (%)

Bacterial load reduction (%) (mean+SD)

p-value

Kedo S M Pro Pedo Protaper gold

99.76+0.724  98.89+3.334  98.52+4.44* 0.709ns

Means with different superscript letters within the same
horizontal row are significantly different *; significant
(p = 0.05) ns; non-significant (p>0.05)

4- Quality of obturation:

There was a significant difference between dif-
ferent groups with ProTaper Gold having signifi-
cantly higher percentage of optimum fillings and
significantly lower percentage of suboptimal fillings
than other two groups (p=0.004), while M Pro Pedo
(Group II) is the only group that showed a percent-
age of underfilled obturation. (figure3-5) (table 4)

TABLE (4) Intergroup comparison, frequency and
percentage values for quality of obturation
for different groups

Quality of M Pro ProTaper

. Kedo S -value
TABLE (2) Intergroup comparisons, mean and stan- obturation Pedo Gold pvald
dard deviation (SD) values of instrumen- Optimum 1 7A 44 128
tation time (mm:ss:ms) filling % 583% 333%  100.0%
Instrumentation time (mm:ss:ms) (mean+SD) Suboptimal n 54 54 08 0.004%
ProTaper  P-value filling 9% 417% 417%  00% '
Kedo S M Pro Pedo
Gold 0A 3A 04
01:46.90+ 01:02.29 02:34.68 <0.001* Underfilled
00:22.70° +00:10.14¢  =00:21.09* : %o 00% 250%  00%

Means with different superscript letters within the same
horizontal row are significantly different *; significant
(p = 0.05) ns; non-significant (p>0.05)

Values with different superscript letters within the same
horizontal row are significantly different *; significant (p

=< 0.05) ns; non-significant (p>0.05)
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DISCUSSION

The intricate process of root canal therapy
involves removing the diseased dentin, debris, and
any remaining necrotic materials from the pulp tissue.
Because primary teeth have more accessory canals,
lateral canals, fins, anastomoses between canals, an
apical delta, and short, thin roots than permanent
teeth, the architecture of the primary tooth pulp is
more complex.”** Furthermore, treating primary
teeth becomes more challenging when dealing with
behavioral issues in youngsters.”® The major goal is
to provide high-quality root canal therapy, which
involves fully removing diseased tissue and quickly
sealing the canals with a biocompatible substance.’!

In terms of cleaning effectiveness, instrumenta-
tion time, bacterial load reduction, and primary mo-
lar obturation quality, the three rotary file systems
(Kedo S, M Pro Pedo, and Protaper Gold) were ex-
amined in this study. Since no study has been done
to yet to examine the three systems collectively, this
is thought to be especially important. These three
systems were chosen in particular because the Kedo
S file system was the first to be created especially
for primary molars,'® and the M Pro Pedo file system
was just released, so it was critical to assess its ef-
fectiveness and compare it to other products on the
market, and lastly ProTaper Gold (PTG) rotary files,
a third-generation rotary system, was selected for
this investigation because few studies have assessed
its efficacy in primary teeth?’ , and it is thought to
be superior to the successor ProTaper Universal, a
second-generation rotary system due to integrating
gold heat-treatment .’ ¥

The current study’s findings showed that while
cleaning efficacy did not significantly differ between
the three groups in the coronal or middle thirds, it
did significantly differ in the apical third. Group III
(ProTaper Gold) had the lowest cleaning efficacy
scores in the coronal third of the root, followed by
Group II (M Pro Pedo) and Group I (Kedo S). This
may be explained by the higher percentage of taper
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(9% and 6%, respectively) seen in Protaper Gold
and M Pro Pedo files compared to Kedo S (4-8%).
More dentine is engaged by the larger diameter
rotary files in the coronal one-third, which improves
cleaning effectiveness.

The outcomes aligned with the findings of
Sennain, et al. (2021) ' and Reddy, et al. (2021)**
The findings, however, were at odds with those of
kalita, et al. (2021) '* who demonstrated that Kedo-S
rotary files outperformed ProTaper Universal and
K files in cleaning the primary root canals in the
coronal third, and Tofangchiha, et al. (2022)%
who demonstrated that Kedo S files outperformed
RaCe (2nd generation) and hand files in the coronal
area. This could be related to the sample collecting
methods used in the two earlier investigations,
which included both mandibular and maxillary
teeth, leading to differences in the root length and
curvature.

Group III (ProTaper Gold) had the lowest mean
score when comparing cleaning efficacy in the
middle third of the root, followed by Group II (M
Pro Pedo) and Group I (Kedo S). Nevertheless,
the difference was not statistically significant.
According to Eduardo, et al. (2012)%, Azar, et
al. (2012)*” and Al Obaidy, et al. (2020) ¥ these
results are consistent. On the other hand, a study
by Kalita et al. (2021)"* demonstrated that in
primary mandibular and maxillary root canals,
Kedo S outperformed ProTaper in the middle part
of the root canal. The instrumentation technique
used with the ProTaper file system may be to blame
for this. Sx files were only used up to 3 mm past
the orifice; S2 files were then used to finish the
preparation; on the other hand, Kedo S files were
used to the full working length, which may have led
to better cleaning in the middle third. Furthermore,
the sample had both mandibular and maxillary
teeth, which could have an impact on the outcomes
because the mandibular and maxillary canals differ
in terms of root length and curvature.
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There was a significant difference in the cleaning
efficacy in the apical third of root canals between
the groups. Group III (Protaper Gold) had the
lowest mean value (highest cleaning efficacy),
followed by Group II (M Pro Pedo) and Group I
(Kedo S) (lowest efficacy). This could be explained
by the fact that ProTaper Gold file’s metallurgy is
a gold heat-treated system made via an intricate
heating-cooling process that leaves a visible layer
of gold oxide on the surface and gives the system
characteristics like shape memory, superelasticity,
a high
Furthermore, under clinical conditions, ProTaper

and resistance to cyclic fatigue.”
Gold’s transformation temperature is significantly
higher than body temperature, resulting mostly in
the martensitic phase, or R-phase, which allows the
file to navigate a limited apical third because of this

phase’s enhanced flexibility. *°

The above results are in line with Selviany, et al.
(2016) *' While Kalita, et al. (2021) '* demonstrated
a non-significant difference between Kedo S and
ProTaper system in the apical third. This can be
because only one Protaper file out of the whole kit
was used to achieve the desired working length.
Furthermore, Afreen, et al. (2021)* reported that
in the apical third of single-rooted permanent teeth,
ProTaper Gold had inferior efficacy compared to the
Revo S file system (5th generation). The file design
in which Revo S starts a snake-like movement
inside the canal was blamed by the authors for this.
Additionally, Revo S has greater flexibility and a
superior capacity to handle curves.

When the cleaning efficacy of several root sec-
tions within the same file system group was com-
pared, Group I (Kedo S) did not exhibit any statisti-
cally significant variation in the values measured at
various root sections. This could be related to the
file design’s varying taper (4-8%) throughout its
length, which reduces the file’s engagement against
the canal wall at areas of low taper while areas of
high taper engage more dentin. '°
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Regarding Group II (M Pro Pedo File), the values
obtained at various parts differed significantly from
one another. The apical part (greatest cleaning
efficacy) had the lowest value, whereas the coronal
had the highest. Its low taper (4%) accounts for this,
as it engages less dentin at the coronal third. The
reason for the high efficacy in the apical third is the
metallurgy of Controlled Memory wire, which has
a lower nickel content than other systems. A metal
that is softer, less hard, and less likely to cause canal
transportation is produced when the amount of nickel
isreduced.* There was a significant difference in the
values measured at the different sections in Group III
(ProTaper Gold). The lowest value was found at the
apical section (highest cleaning efficacy), while the
highest value was measured at the coronal section
(lowest cleaning efficacy). The results indicated
a low efficacy, despite ProTaper Gold having the
maximum taper (9%) among the employed systems
and a bigger diameter at the coronal third, which
predicts achieving high cleaning scores at the
coronal third. This may be related to the file design;
the Protaper Gold file is 21 mm long, which is longer
than the primary root canal length which makes the
widest part of the ProTaper Gold file is outside the
canal. In contrast, the other two systems are made
for primary teeth with 16 mm length. '*1¢

These current results are consistent with the
findings of Elnagar, et al. (2018) * which shown
that ProTaper Universal was most effective at
the apical third of single-rooted primary teeth
as opposed to the coronal and middle thirds. Our
findings, however, differed with those of Azar, et al.
(2012)*” who found that Protaper Gold had superior
cleaning performance in the coronal and middle
thirds of mandibular primary molars as opposed
to the apical third of the mesiobuccal and distal
root canals. However, the author explained this
result by pointing out that the operators tended to
position instruments above the apical third mainly
in the coronal two thirds of the canal to gain better
cleaning and shaping.
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In terms of instrumentation time, there was a
significant difference in the between the groups.
Group III (ProTaper Gold) had the highest value,
followed by group I (Kedo S), while group II (M Pro
Pedo) had the lowest value. This may be connected
to how the amount of files used in each system and
their cutting efficiency affect the instrumentation
time. !> The Kedo S is a single file system; the M
Pro Pedo file kit has three files (#20, #25, and #30);
and the ProTaper Gold system assorted kit has six
files (three finishing files F1, F2, and F3) and three
shaping files (SX, S1, S2), because of this, ProTaper
Gold required the most instrumentation time. '
Conversely, Group II M Pro Pedo file took up the
least amount of time, despite each kit containing
three files, whilst Group I Kedo S only had one
file. This could be because of the amount of taper
of each file, M Pro Pedo has less taper than Kedo
S, which enables the file to fully negotiate and
clean the canal while running into less resistance
over its whole working length. The M Pro Pedo
file is a recently introduced system that needs more
research and comparisons with other rotary systems
because there is currently no information about it in
the literature.

These findings are supported by Juliet, et al.
(2020)° , Pawar, et al. (2021) ° and Priyadarshini,
et al. (2020)* , who revealed longer instrumentation
times in the Kedo S group in primary mandibular
molars as opposed to Kedo SG blue. On the other
hand, Kedo S demonstrated the least amount
of instrumentation time when compared to
reciprocating files in primary molars, according
to Lakshmanan, et al. (2020)* , this is explained
by the fact that the reciprocating file system uses a
large number of files (five files for each canal in a

primary molar).

Regarding the reduction of bacterial burden,
there was no discernible variation among the three
Significantly high bacterial reduction
was observed in all three rotary systems. This is

groups.

because the three systems rotate inside the canal
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in a circumferential motion until reaching the full
working length and instrumentation continues until
no resistance is encountered which eradicates the
bacteria in the root canal system in assistance with
the irrigant used. These outcomes were consistent
with those of Pinheiro, et al. (2012)*, who
examined manual files, hybrid techniques, and the
ProTaper Universal system in primary molars and
discovered no discernible variation in the three
groups’ reductions in bacterial load. On the other
hand, ProTaper Gold achieved a larger bacterial
reduction in maxillary central incisors than the Wave
One system (4th generation), according to Otero, et
al. (2021) ¥. This could be because Wave One is
a single file system (taper 8%), whereas ProTaper
Gold is a multi-file system.

In terms of obturation quality, the ProTaper
Gold group’s higher percentage of optimal filling
of the canals in comparison to the other groups
may be attributable to a larger coronal enlargement
that facilitates easy passage of obturating material
within the prepared canal space.® Conversely,
only the M Pro Pedo group had underfilled canals
because they had the least amount of taper and
coronal expansion in relation to the other. Shah,
et al. (2021)* findings were in line with these
results where Kedo-S produced less quality of
obturation compared to Pro-AF files (pedodontic
designed multi file system with taper 6%) in
primary molars. However, in comparison to XP
Endoshaper, Pawar, et al. (2021) ° found that Kedo
S demonstrated lower obturation quality. This might
be because XP Endoshaper’s 3D instrumentation is
superior to Kedo S’s. Furthermore, the results of
Priyadarshini, et al. (2020)*° were not consistent
with the current findings, which revealed that Kedo-
SH and Kedo-SG Blue had the highest proportion of
ideal fillings when compared to Kedo-S. This could
be explained by the increased usage of various types
of instruments in the Kedo-SH system (k file, H file,
Ni-Ti file) and Kedo-SG Blue (Titanium-coated
Ni-Ti files).
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CONCLUSIONS

Within the limitations of the present study, it can
be concluded that M Pro Pedo is a promising rotary
file system. It showed the shortest instrumentation
time that has a strong impact on patients’ compli-
ance, high reduction in the bacterial load and good
results in cleaning efficacy. Further studies are re-
quired to enhance its quality of obturation that can
be improved by using different instrumentation
techniques.
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