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Rotary endodontic files versus manual files for root canal treatment
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ABSTRACT

Many studies have been published to compare the efficacy of root canal filling with either rotary and manual
instrumentation. The most commonly reported factors included instrumentation, obturation time and to obturation
quality. Besides, the different studies in the literature have used different assessment tools and parameters of their
outcomes. In addition, to using different rotary instrumentation techniques. In thisliterature review, we have formulated
strong evidence regarding the effectiveness of rotary and manual instrumentation files for root canal filling based on
the findings from the current studies in the literature. Our results indicate the effectiveness of rotary instrumentation in
reducing the root canal instrumentation time and enhancing the obturation and filling quality as compared to the manual
instrumentation techniques. Our findings also indicate the potential variability in the effectiveness between the different
rotary instrumentation techniques. However, it was not an area of concentration among the different studies in the
literature. Thus, to formulate such evidence, further relevant investigations to this topic might be required. Finally, we
recommend that rotary endodontic files should be indicated for the root canal filling settings to obtain better outcomes
and alleviate the associated quality of work.
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INTRODUCTION

Various technical advances have been introduced to the
field of dentistry and pulp therapy within the recent few
years regarding the used materials and approaches. This
has been significantly associated with reduced

instrumentation time and increased quality of work and
enhanced outcomes. In 1960, Buelher et al introduced the
NiTi system as the first rotary instrumentation modality,
which became very common among other settings
following this approach. NiTi rotary files were first
produced in markets in 1993, and Serene et al first
introduced the manual K files for root canal filling.?
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Advances continued to be introduced to this field leading
to further enhancements in the relevant outcomes. At the
early start of this decade, NiTi files were effectively
reported for adequate preparation of root canals by Barr et
al.® The authors of this investigation reported that rotary
files were faster, cost-effective, and were associated with
predictable and uniform fillings (Figure 1). Accordingly,
many studies have been published to compare the efficacy
of root canal filling with either rotary or manual
instrumentation.*® The most commonly reported factors
included instrumentation, obturation time and obturation
quality. Besides, the different studies in the literature have
used different assessment tools and parameters of their
outcomes. In addition, to using different rotary
instrumentation techniques. Accordingly, the present
literature review aims to formulate strong evidence
regarding the effectiveness of rotary and manual
instrumentation files for root canal filling, based on the
findings from the current studies in the literature.

Rotary Endodontics
Advantages of Rotary Endodontics

1-The nilckel titamkam ¢leans out the root canal much more smaothly and
consistently,

2-Rotary encodontic procedures are more rellabis with i2ss chance of
complications

3-Rotary tocis make the root canat procedure much faster
4-The slectric tools are much quister and smoather, without the loud grinding
that accompanies manual files,

5-The fast treatment time, in conjunction with guieter instruments, make for
a much more cornfortable and less frightening experience for patients,

Figure 1: Advantages of rotary endodontics.
METHOD

We performed an extensive literature search of the
Medline, Cochrane, and EMBASE databases which was
performed on 25th July 2021 using the medical subject
headings (MeSH) or a combination of all possible related
terms. This was followed by the manual search for papers
in Google Scholar while the reference lists of the nitially
included papers.® Papers discussing the effectiveness of
rotary and manual instrumentation files for root canal
filling were screened for relevant information, with no
limitation on date, language, age of participants, or
publication type.

DISCUSSION

Reducing the time needed to complete root canal
instrumentation is essential within the pediatric dentistry
settings to relieve the potentially associated anxiety
experienced by children and to enhance their cooperation
and to improve the clinical outcomes. This will also be

associated with better quality, safer, and faster treatment
operations as a result of the potential reduction in both the
dentist’s and patient’s fatigue and efforts.®'* Additionally,
many studies have been published to compare the
effectiveness of rotary endodontic files versus manual files
for root canal treatment, including clinical and in vitro
investigations. In this section, we will discuss the findings
of these studies. Among the various relevant investigations
in the literature, biochemical cleaning, number of visits,
types of restorations, and the root canal filling materials are
all significant factors that can be associated with the
success or failure of pulpectomy procedures.'?* Canal
irrigation and mechanical instrumentation are both two
major processes  for  conducting successful
chemomechanical preparatory processes to effectively
eradicate any potentially present microorganisms within
the root canal to achieve better management.” Furthermore,
previous investigations showed that conducting
chemomechanical preparation for root canal systems
management is an essential step that is mainly directed to
the debridement of the canal.’>!® Among the different in
vitro investigations, stereomicroscopic evaluation was the
most commonly used approach to evaluate the efficacy of
root canal treatment and processing, and are mainly
directed to check the ink removal following the end of the
preparatory steps.*14178 A previous in vitro investigation
by Silva et all7 showed that profiles 0.4 mm had no
significant difference in the cleaning efficiency of root
canal systems over the manual instrumentation, although
the authors also reported that using the rotary
instrumentation was significantly better than not using any
instrumentations. Similarly, Moghaddam et al also
indicated this by reporting that their used rotary flex files
did not significantly differ from the effectiveness of
manual instrumentation.’® Besides, they also showed that
the K files showed significantly better cleaning efficiencies
of the cervical third of the root canals as compared to the
rotary flex files. However, this was inconsistent with the
findings reported by the previous investigation by Silva et
al.Y” In another investigation by Ramezanali et al they
reported that both K and Mtwo files had similar cleaning
efficiencies of the root canal systems.? On the other hand,
Ramazani et al showed that the K files had a significantly
lower efficiency of cleaning the cervical third of the root
canal as compared to the Mtwo systems.?! Furthermore, the
authors also indicated that the Mtwo systems and the
reciprocating system had similar cleaning efficiencies in
cleaning all the cervical thirds. In the same context, Katge
et al reported that Wave One systems showed significantly
better cleaning efficiency over ProTaper systems within
the middle third of the root canal, however, both modalities
had similar effectiveness within the apical third.?? Azar et
al also indicated that ProTaper had better cleaning
effectiveness than the Mtwo and manual instrumentation
approaches, however, they also estimated that manual and
rotary instrumentation did not significantly differ from
each other regarding the cleaning effectiveness.'®

Moreover, a novel approach of instrumentation was
suggested by Musale et al for root canal treatment in
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primary teeth, which has been recommended because these
teeth usually have anatomic variations that might lead to
unintentional perforation, and to the reduced availability of
files for treating these teeth.?® Furthermore, to make the
process of straight-line access easy, early coronal
enlargement using intro files as ProTaper SX, ProFiles OS,
and the Hero Shaper Endo flare, and also by removing the
dentin shelf that overlies the orifice of the canal.23
Although previous investigations have doubted the
efficacy of such procedures, Musale and Mujawar showed
that the cleaning effectiveness of the rotary files is better
than manual instrumentation.#17222  Many previous
investigations have also used radiographic evaluation
modalities to evaluate the effectiveness of dentin removal
by estimating the differences of pre-and-post cone-beam
computed tomography.??8 Additionally, in a previous
investigation by Musale et al, the results indicated that hero
shapers and ProTapers had significantly better cleaning
efficiencies and mechanical preparation characteristics
than the manually used K files.?® These results are also
consistent with the findings by Poornima et al that assessed
the volumetric changes within the corresponding root canal
systems showing that the used hand K files had reduced
volumes and lower mechanical preparation characteristics
than the M two systems.?* Another investigation by
Selvakumar et al also showed that their approach using the
K3.06 system was significantly associated with more
dentin removal in the cervical third and less in the coronal
one than the hand K files.?® This was furtherly indicated by
Kummer et al that showed that more dentin removal was
significantly associated with using manual instrumentation
than using rotary files.?® In addition, the authors of this
investigation used stereomicroscopic measures to evaluate
the rates of dentin removal, according to the obtained
images of the pre-and-post evaluation processes. On the
other hand, it is worth mentioning that other investigations
also indicated that dentin removal was similar between
manual instrumentation and rotary files, and no significant
differences were noticed between the two approaches.'”?>
When assessing the cleaning effectiveness of rotary and
manual instrumentation, evaluation of microbial
elimination is also important, in addition to the mechanical
preparation, and has been evaluated by many
investigations in the literature.?’ Pinheiro et al reported that
both the rotary files and manual instrumentation did not
significantly differ in terms of cleaning effectiveness.?®

Furthermore, in a previous randomized controlled trial
(RCT), Babu et al reported that the root canal
instrumentation time was significantly reduced with using
the HERO Shaper rotary file systems and the Kedo-S
pediatric rotary files than with using manual
instrumentation in their population.®® This is consistent
with the results of other previous investigations, indicating
the effectiveness of these modalities and their superiority
over the manual files.581117.233132 On the other hand,
another investigation by Madan et al4 reported that the
time taken to perform root canal instrumentation was
significantly longer with using the rotary file systems than
manual instrumentation in their investigation of primary

teeth. It is worth mentioning that the time estimated for
rotary instrumentation by Babu et al. 30 was longer than
that estimated by other studies for the same modalities,
although the authors indicated that their estimated time
was still significantly shorter than with using manual
instrumentation for the same teeth.>823 This might be
attributed to the potential differences in the levels of
knowledge, skills, and experience with using rotary
instrumentation modalities. Furthermore, considering the
age of the included population is also important because
operations for younger children might require longer
durations to maintain full and adequate cooperation during
the procedure.

Moreover, root canal instrumentation time is also
inconsistent among the different rotary files systems.
Among the variously reported rotary files, the Kedo-S
pediatric rotary files were reported to take lower root canal
instrumentation time than the HERO Shape rotary files.*°
This is mostly attributable to the increased consumption of
the number of files with the HERO Shape rotary files to
complete adequate root canal instrumentation as compared
to the number of files consumed with the Kedo-S pediatric
rotary files. Obturation time is also another important
factor to consider. Clinical studies have indicated that this
factor also favors the use and application of the rotary files
over manual instrumentation. This might be owing to the
facilitated obturation techniques with rotary files as a result
of the ability to induce conical wide canals that are suitable
for performing obturation. The anatomy of the root canals
and easily removing cervical obstructions might also be
other potential factors.8'%%" In addition to the obturation
time, the quality of obturation is also important to consider
when assessing the effectiveness of instrumentation. In the
literature, studies have demonstrated that rotary files can
obtain more frequencies of optimal obturation than manual
instrumentation.®83%3 Enhanced obturation quality might
be attributable to the conical form obtained after using the
rotary files. Another characteristic of the rotary files might
also be the inactive tips and wall support to the root canal
as a result of the radial land and elastic memory of these
files, leading to enhanced quality of obturation.53* The
reported success rates for rotary instrumentation
approaches were high among the different studies in the
literature. Within the first two years, the estimated success
rate was 100% for different files.3° ProTaper rotary files
were reported to be associated with a 95% success rate
after one year.® HyFlex CM rotary files were associated
with a 92.3% success rate after one year.!! It is worth
noting that high success rates are also reported with manual
instrumentation, as indicated in a previous investigation by
Ozalp et al that manual instrumentation was associated
with a 100% success rate at 18 months of follow-up in
primary teeth.® Variable rates between 70 and 100% were
estimated for the different instrumentation files among
studies in the literature, and the causes of these variations
might be attributable to the condition of the treated teeth
and the ability to resist treatment rather than the used filling
material and intended approach.”+%-41 The radiographic
success rates are also high and are reported to be ranging
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between 89.5%, and 100% for the differently reported
files, and some studies even reported lower rates for both
the rotary and manual instrumentation techniques of
primary teeth,511303537.39

Studies have also demonstrated that the manual files might
be associated with increased numbers of underfilled root
canals as a result of the lesser tapering of these files which
might intervene against the proper and adequate flow of
the filling materials.334243 On the other hand, Morankar et
al reported that the obturation quality was similar between
the two rotary and manual instrumentation groups.'
Obturating the primary teeth might also contribute to the
increased quality, regardless of the used instrumentation
techniques.>3%444% Chug et al conducted a meta-analysis of
11 investigations and reported that rotary instrumentation
was associated with a significant reduction in
instrumentation time and obturation time than manual
instrumentation approaches.*® Besides, the authors showed
that rotary instrumentation was associated with
significantly more frequencies of optimal obturation
techniques when compared to manual instrumentation. The
authors also reported that the quality of evidence for such
estimations of findings from their included studies was
estimated to be moderate. Another meta-analysis of RCTs
was also conducted by Manchanda et al and included 13
RCTs to compare the effectiveness of rotary versus manual
instrumentation techniques in primary teeth.*” The authors
reported that there was no significant difference between
rotary canal filling and manual instrumentation in terms of
quality of filling. Besides, they showed that root canal
instrumentation time and canal filling time were
significantly more reduced with rotary instrumentation
than manual groups. Interestingly, the authors estimated
that the post-operative pain was not significant as
estimated for the two modalities within the first 12, 24, and
72 hours following the process, while significantly less
time was reported with the rotary instrumentation at 6 and
48 hours.

CONCLUSION

When using rotary instrumentation in reducing the root
canal instrumentation time and enhancing the obturation
and filling quality is considered more effective when
compared to the manual instrumentation techniques. Our
findings also indicate the potential variability in the
effectiveness between the different rotary instrumentation
techniques. However, it was not an area of concentration
among the different studies in the literature. Thus, to
formulate such evidence, further relevant investigations to
this topic might be required. Finally, we recommend that
rotary endodontic files should be indicated for the root
canal filling settings to obtain better outcomes and
alleviate the associated quality of work.
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