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Abstract
Pulp Therapy of primary teeth has been proposed using various protocols with variable success
rates. Although the morphology of root canals in primary teeth renders endodontic treatment
difficult, the conventional root canal instrumentation technique for primary teeth has been hand
instrumentation, which is time-consuming. Manual root canal preparations have been
conventionally performed with burs, reamers, and files. Niti rotary instruments have gained much
attention recently as most of the hand preparation techniques are time-consuming and prone to
iatrogenic errors like ledging, zipping, apical blockage and canal transportation. Presently, most of
the current research on rotary endodontic is focused on permanent teeth with a lack of enough
studies regarding the use of NiTi rotary endodontic files in primary teeth despite the advantages
of these systems and studies performed on primary molars. Therefore, this in-vivo study was
undertaken to evaluate and compare instrumentation timings between conventional K files and
Pedoflex rotary endodontic files in primary molars.
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Introduction
The sustainment of the teeth present in primary dentition becomes of utmost importance till it goes
through the process of physiological exfoliation as it aids in the following functions such as maintenance
of the arch integrity, helping with adequate masticatory load-bearing forces, speech function, esthetics,
and prevents the child from developing deleterious habits which may result in malocclusions. (1)
Primary tooth decay is restored normally using various restorative materials when caries encroach both
enamel and dentin. (2) However, if there is pulpal involvement of caries associated with the primary
teeth, it requires to be pulpally treated to resolve the pain and functional preservation of the teeth until
it exfoliates physiologically. The preferable choice of treatment for primary teeth with pulpal infection is
pulpectomy, in which the pulpal tissue is entirely removed, debridement and canal preparation, followed
by obturation utilizing an appropriate resorbable material. (3,4)
Conventionally, hand files are used for cleaning and shaping and are time-consuming. The length of the
appointment is strongly associated with the child's behavior. (5) Barr et al. was the first to use rotary
NiTi files for primary root canal preparation. They reported that the use of NiTi files for root canal
preparation in primary teeth was cost-effective, faster, and resulted in uniform and predictable fillings.
(6) The designs and high flexibility of NiTi files allow instruments to closely follow the original root canal
path, especially in curved canals and procedural errors such as ledges, over-instrumentation and apical
transportation have been greatly reduced. (7) Introduction of these rotary instruments has made it easier
for clinicians to perform root canal therapy without too much operator fatigue because it has been shown
that shorter treatment times are required to complete the debridement procedure in the preparation of
the canal walls. (8,9) Therefore, this in-vivo study was undertaken to evaluate and compare
instrumentation timings conventional K files and Pedoflex rotary endodontic files in primary molars.

Methodology
The study was carried out after obtaining permission from the Scientific and Ethics committee. Forty
children between ages 4 and 8 were selected among the patients who visited OPD after fulfilling the
selection criteria and obtaining written informed consent.
The selection of the children was based on the following criteria:
Inclusion criteria:
1. Children in the age group of 4-8 years
2. Patients exhibiting Frankl's behavior rating scale score of 3 and 4 i.e., positive (+) and positive
(++)
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3. At least two-thirds of the remaining root length
4. Primary molar teeth with chronic irreversible pulpitis
5. Absence of internal or external pathologic root resorption
6. Presence of adequate coronal tooth structure to receive SS crown

Exclusion criteria:
1. Patients with a diagnosed systemic disease
2. Patients showing disruptive behavior during the procedure
3. Patients with nonrestorable teeth clinically, pulpal floor perforation, excessive mobility
4. Presence of frank dentoalveolar abscess or extra-oral swelling (presence of purulence in the canals)
5. Patients with more than one-third of pathologic root resorption.

Selected patients were randomly divided into two groups:
Group 1 - Manual instrumentation using K-files (Mani, Tochigi, Japan) (n = 20)
Group 2 - Rotary instrumentation using Pedoflex files (Neoendo) (n = 20)
All the procedures were done by a single operator. After confirmation of the diagnosis, local anesthesia
was administrated using 2% lignocaine with 1:200,000 adrenaline. Coronal access cavity was prepared
with 4 number round bur and refinement of the cavity was done with safe end bur. No.10 K (ISO) file
was introduced into each root canal to determine the patency of the canal. The no.10 K file that was
inserted in the root canal the tip of the file was visualized through the apex. The working length was
established 1 mm short of this visualized length as suggested by Silva LA et al. (10)

The canal preparation was done using:
Group 1 (Hand K file): Hand instrumentation was carried out using hand K-file (Dentsply Maillefer,
USA) up to no 35 K-file using quarter turn and pull motion.
Group 2 (Pedoflex rotary file): Pedoflex pediatric rotary files are introduced by Neoendo with length
16mm and taper 4% used according to manufacturer instructions.
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The total instrumentation time was measured using a digital stopwatch. The timer was started with the
introduction of the first file and stopped at the final saline irrigation. The canals were then irrigated with
saline and sodium hypochlorite and dried using sterile paper points. The obturation was done using a
combination of calcium hydroxide and iodoform paste by gently pushing with cotton pellets. The glass
ionomer cement was given as the post-obturation filling. The pulpectomy-treated teeth were restored
with SS crowns either on the same day or in the next appointment. Data obtained was compiled,
tabulated, and subjected to statistical analysis. The consistency and reliability of evaluators were
assessed using kappa statistics.

Result
The mean time taken for biomechanical preparation (in minutes and seconds) was significantly more
among the Hand K file group (6.21 ± 1.45 min) in comparison to the Pedoflex group (3.747± 1.01 min).
Hence, the Pedoflex group took significantly less time for canal preparation as compared to the Hand K
filegroup.

Discussion
The present study was planned for comparative evaluation of manual Hand K file and rotary Pedoflex
file techniques of root canal instrumentation in primary molars. A significant reduction in
instrumentation time for primary molars was found in the present study with the rotary Pedoflex file.
This finding is consistent with the results of Romero et al. (2011) and Makarem et al. (2014) Morankar
R et al. (2018) who too reported a significant decrease in mean instrumentation time. Decreased
instrumentation time reduces the patient's and dentist's fatigue, thereby allowing a faster, safer and
quality procedure.

Conclusion
From the results of the present study it can be concluded that the rotary Pedoflex file technique required
significantly less time for instrumentation of root canals in primary molars compared to the Hand K file.
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