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Abstract

Background: For primary dentition, an ideal pulpectomy requires quick, straightforward procedures, short treatment times,
and few appointments. Exclusive pediatric rotary files have recently become accessible for use on baby teeth. The clinical
effectiveness of pediatric rotary files is not well covered in the literature. Therefore, it was intended for this study to assess
and contrast pediatric rotary files and K-files.

AIM: The purpose of this study was to assess and compare the instrumentation time, obturation time, and radiographic
quality of obturation in primary molar pulpectomies performed using rotary systems (Kedo-S Plus; Pro-AF Baby GOLD
files) and manually (K-files).

MATERIALS AND METHODS: From 40 kids aged 5 to 9, 45 primary mandibular molars were chosen. After dividing the
teeth into three equal groups, | K-files, (ii) Kedo-S Plus files, and (iii) Pro-AF Baby GOLD files, a single-visit pulpectomy
was carried out. Instrumentation and obturation times were recorded during the procedure. Two impartial assessors blinded
to the instrumentation method took immediate postoperative radiographs and later assessed quality of obturation.

RESULTS: Kedo-S Plus (Group Il) files required the least instrumentation time followed by Pro-AF (Group 111) and K-
files (Group I). The superior quality of obturation in lesser time was achieved using Kedo S Plus files (Group I1) followed by
K Files (Group I) and AF baby Files (Group IlI).

CONCLUSION: When performing pulpotomies on primary teeth, pediatric rotary files are an effective substitute for hand
instrumentation and can be regarded as the gold standard of care.
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INTRODUCTION

The loss of primary molars that are necrotic and cause space loss is one of the most significant issues in
pediatric dentistry. Primary teeth with extensive pulpal involvement should be investigated for pulpectomies,
even though the anatomy of root canals in primary teeth makes endodontic therapy challenging. Bacteria are
crucial to the development and maintenance of pulpal and periapical illness. The main goals of root canal
cleaning and shaping are to eradicate bacteria containing soft and hard tissue, create a conduit for irrigation to
the apical third, create space for instrumentation, perform future obturation, and maintain the integrity of
radicular structures (1). Therefore, cleaning and contouring the root canals will remove the irrigation pathway,
which will ensure the success of the pulpectomy. Reamers, files, burs, sonic tools, mechanical tools, and nickel-
titanium (Ni-Ti) rotary file systems are used to prepare root canals.

Much emphasis has been paid to the root canal preparation methods using Ni-Ti rotary devices because most
hand preparation techniques (such as ledging, zipping channel transfer, and apical blocking) take a long time
and can result in iatrogenic problems (2). According to many experiments, they could efficiently construct
predefined funnel shapes with little risk of ledging or transporting. Particularly in curved canals, the design and
great flexibility of Ni-Ti files enable instruments to precisely maintain the original root canal course.

The main difficulties in performing pulpectomy are navigating and carefully instrumenting strange and tortuous
tubes enclosed in roots programmed for physiological resorption. Barr et al. performed the first manual
preparations of primary teeth using Ni-Ti rotary files. They came to the conclusion that the use of Ni-Ti rotary
files for primary tooth root canal preparation was time and money efficient, produced consistently homogeneous
fillings, and was consistent. For both experienced and new operators, several research (3)hers have documented
benefits of preparation using rotating Ni-Ti equipment over the manual method.

According to Silva et al Manual cleaning and shaping of the canals of extracted teeth took longer than Ni-Ti
rotary preparation, and the canals were less clean (4). There are a variety of Ni-Ti rotary instruments available.
Manufacturers emphasize the simplicity of their processes, cleaning effectiveness for root canal preparation, and
shorter procedure times, which are crucial for youngsters. Different taper, blade, groove, and tip designs have
been proposed (5). According to taper, shaft designs can be divided into two categories: advancing and
consistent. According to some reports, instruments with increasing tapers can form canals more quickly than
instruments with continuous tapers (6). The finishing files (F) in the progressive ProTaper system have a
decreasing taper while the shaping files (S) have a growing taper in the coronal orientation. According to others,
decreasing divergence instruments have a greater taper in the crucial apical region but stiffen the instruments
whereas growing taper instruments have improved flexibility in the intermediate region and at the tip.

Traditionally, infected deciduous teeth's root canals were cleaned and prepared with hand K-files (5,7). Even
though they are often used, hand instruments might cause iatrogenic mistakes because of the forceful and
uncontrolled cutting action of stainless-steel files. The first mention of the use of rotary instruments for shaping
and cleaning deciduous teeth dates back to 2000. It was discovered to be an effective approach that produced
canals with a consistent shape and consistent obturation (8). Conical-shaped canals can be produced using it,
and canal preparation takes less time overall. It is advised that pediatric patients have shorter appointments to
encourage cooperation (9). For the preparation of permanent and baby teeth's root canals, various rotational
systems are available and being researched (10). Permanent teeth are the main target audience for these systems.
Utilizing current rotary methods in main teeth is restricted by their length and taper. Exclusive pediatric rotary
files of 16 or 17 mm length have recently become available for use on baby teeth (11). The clinical effectiveness
of these pediatric rotary files in attaining high quality obturation, a sign of long-term success in pulpectomized
primary teeth, is poorly documented in the scientific literature (12). In order to assess and evaluate the
Instrumentation Time, Obturation Time, and Radiographic Quality of Obturation Using Two Rotary Systems
and Manual Technique for Primary Molar Pulpectomy
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MATERIALS AND METHODS

The Paediatric and Preventive Dentistry Department of Saveetha Dental Hospital conducted the study following
receipt of approval from the Scientific and Ethics committee. After meeting the eligibility requirements and
providing written informed consent, 45 patients who consulted the hospital between the ages of 4 and 9 were
chosen to take part in the controlled trials. Patient Selection was based on the following criteria.

Inclusion Criteria:

a) Primary molar teeth that have at least one necrotic, abscessed, or sinus-trained canal.
b) Patients who scored 3 and 4, or positively (+) and definitely (+++),

on the Frankl's Behavior Rating Scale.

c) Teeth in the primary molars with persistent, chronic irreversible pulpitis

d) Adequate crown structure for use with a rubber dam clamp

e) Two-thirds or more of the remaining root length Should be present.

f) Children between the ages of 4 and 9 were included

g) Presence of radiolucency in the peri-radicular or furcal region and patients with nocturnal pain.

Exclusion Criteria:

a) Patients with a systemic illness

b) Patients acting inappropriately throughout the procedures

c) Patients with clinically unrestorable teeth, perforated pulp floors, and extreme mobility

d) extra-oral edema or the existence of a dentoalveolar abscess (presence of purulence in the canals)

e) Patients that have pathologic root resorption in more than one-third of their roots

Study Design:

Selected teeth were subjectively assigned to one of the following three groups:
® Group1l- K-files (n=15)
® Group 2- Kedo-S Plus files (n=15)

® Group 3- AF Baby Gold files (n = 15)

Treatment procedure:

One operator performed single-visit pulpectomies on all of the involved teeth. All individuals underwent
pulpectomy under rubber dam isolation after receiving local anesthetic. After obturation, intraoral periapical
radiographs of all the teeth were taken.
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Access cavity preparation:

The diseased tissue was removed. Round and straight fissure burs were used to open access points quickly. After
coronal pulp amputation, the canal was located using the DG16 probe. Utilizing K-files, pulp was eradicated. A
large amount of the pulp chamber was irrigated with 3% sodium hypochlorite and distilled water.

Working length determination:

After irrigating the pulp chamber, a no. 15 K-files were placed in the canal. According to the traditional Ingle's
approach, the radiological working length was 1 mm below the radiographic apex.

Biomechanical preparation:

Group 1: From #15 to #30, a quarter-turn pull method and the standard step-back approach of preparing the root
canal were used.

Group 2: After using a #15 K-file, root canal instrumentation was carried out using Kedo-S plus files (0.25 mm
tip diameter)

Group 3: After expanding the canals with K-files up to #15, the root canals were instrumented using AF baby
files. After using the files in no more than three teeth, those that were defect-free were discarded.

Obturation:

Only after the canals could be cleansed with paper points were all of the canals obturated in one visit. All three
groups underwent a final irrigation of the root canals with 3% sodium hypochlorite. The canals were then dried
using absorbent, sterile paper points before being obturated with Metapex. After that, Type IX GIC was used to
repair the tooth. For the purpose of evaluating the obturation quality, a postoperative digitized radiograph was
acquired.

Assessment of teeth:
Instrumentation and obturation time

A stopwatch was used to record the instrumentation time from the beginning of instrumentation to the end of the
biomechanical canal preparation. From the start of the canals' drying process until the obturation was complete,
the obturation time was correspondingly tracked.

Immediate radiographic assessment

After evaluating the existence of voids and the extent of fill based on the immediate postoperative radiograph,
two reviewers who were blinded to rotary files which had been used, evaluated the quality and length of the root
canal obturation using Coll and Sadrian criteria.

Figure 1: Hand K Files ( observation of underfilled canals and over obturation)
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Figure 2: Kedo S Plus Files ( Optimal obturation)

® Score 0 — Complete absence of voids
® Score 1 - Presence of one void

® Score 2 — Presence of two voids

® Score 3 — Presence of three voids

® Score 4 — Presence of four voids

® Score 5 — Presence of five voids.

The extent of fill was scored from grade A to D based on the following criteria:
® Grade A — Less than one-half of the canal obturated

® Grade B — Greater than one-half but less than optimal fill

® Grade C — Optimal fill

® Grade D — Extrusion of material beyond apex.

Results:

The collected data was tallied, organized, and statistically analyzed. Kappa statistics were used to evaluate the
evaluators' consistency and dependability. Quality of obturation was evaluated using Coll and sadrian methods,
Canals were optimally filled without any voids using Kedo S Plus Files followed by Hand files. And the Canals
which were obturated using AF Baby Files were under-obturated and presented with more voids. With a P value
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of 0.05, the post hoc test showed a significant difference between the K-file group (Group 1) and the rotary
systems Kedo-S Plus (Group 2) and Pro-AF (Group 3). This showed that rotary file systems are faster at
finishing the obturation process than manual K-files. There were no discernible differences between the two
rotary file systems. The following instrumentation, which used a Pro-AF rotary system instead of a Kedo-S Plus
rotary system, required the least amount of time for obturation.

Graph 1: Demonstrates the Quality of Obturation of Different files
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Table 1: Descriptive data regarding mean timings taken for instrumentation for different file systems [minutes]

File system No of teeth Minimum Maximum Mean SD
K Files 15 25.87 30.30 27.87 1.35
Kedo S Plus 15 16.05 25.55 19.25 2.98
AF Baby Gold 15 18.75 25.05 21.89 2.43
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Table 2: Descriptive data regarding mean timings taken for obturation for different file systems [minutes

Files System No of teeth Minimum Maximum Mean SD

K Files 15 4.80 5.78 5.44 0.319

Kedo files 15 3.30 5.67 471 0.743

AF Baby Gold 15 3.83 5.20 4.62 0.427
Discussion:

Due to variables such as the duration of primary dentition, overall durability of the coronal structures, root canal
architecture and morphology, as well as physiological resorption, the diagnosis and management of deciduous
teeth varies greatly (13). These issues make endodontic therapy for baby teeth difficult. The main etiologic
causes of pulpal and periapical disease are microorganisms (11). The reduction of microbial load following
chemico-mechanical preparation, elimination of debris and residual pulp, and preservation of original canal
form during instrumentation are the factors that lead to the most ideal endodontic treatment outcome for primary
teeth. In situations of apical periodontitis, there is still some dispute about whether this reduction in microbial
load can be achieved in a single visit (12). Regardless of the number of visits, it is challenging to completely
disinfect the canals in deciduous molars because of their complicated architecture. Additionally, research has
revealed that kids under 4 are more sensitive to painful stimuli and that younger kids behave negatively more
often than older kids (14).

Therefore, the age range that was covered was 5 to 9. Additionally, this met the requirement for completely
grown, mildly resorbed, or unresorbed roots needed to perform pulpectomy. The super-elasticity, shape
memory, and strength of nickel-titanium (NiTi) rotary files help them preserve the original geometry of curved
canals while also reducing errors. Numerous systems have been built on the market since its introduction

Endodontic broaches, hand files, reamers, and nickel-titanium (Ni-Ti) rotary files can all be used for mechanical
cleaning. However, the traditional method still uses manual instrumentation with stainless steel files (15). Time-
consuming and frequently exhausting for both the operator and the youngster. On the other hand, rotary file
systems are effective at producing predefined conical shapes with the least level of risk (16). The stainless-steel
(SS) files have an intrinsic stiffness that causes the different aberrations that may be noticed during canal
preparation. Thus, it is challenging to employ these SS files in small, curved canals. This restricts apical
expansion and prevents high-quality obturation (17). The possibility of lateral perforations on the inner aspect of
the curved root canals in deciduous molar teeth is a serious issue when using files made for permanent teeth in
primary tooth endodontic treatment . Due to these drawbacks and the fact that deciduous root canals have a
ribbon-shaped morphology, Kuo et al. (2006) claimed that new NiTi rotary files made specifically for primary
teeth would be more beneficial (18). Additionally, when using the available rotational devices, increased
instrument separation has been observed in deciduous teeth. A pediatric-specific rotary file was required by 66%
of dentists, according to a 2017 survey, for easier accessibility and quicker preparation(19). Because of these
requirements, rotary files have been created specifically for baby teeth. These files are made to be more
favorable for usage on primary teeth due to their length and taper (20). The second generation of NiTi rotary
files includes the 2017-introduced Kedo-S rotary files.

The development of third-generation NiTi file Pro-AF Baby Gold files followed after that (21). Three 16 mm
long NiTi rotary files are included with the Kedo-S plus. 12 mm is the active length. D1, E1, and U1 are the
files that have a taper that varies considerably. The optimal speed range is 150-300 rpm, while the torque range
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is 2.2-2.4 N. To avoid the instrument deforming and separating, it is advised to use these files in a "in and out"
motion in well-lubricated canals.

Additionally, after the working length has been reached, the files should be removed. Pro-AF Baby Gold has
five files constructed of NiTi-CM wire, which makes it more flexible and cyclic strain resistant. It continuously
tapers between 4% and 6%. These files are 17 mm long whereas the active length is just 13 mm. It is advised to
utilize Pro-AF files in well-lubricated canals at 250-300 rpm and 2.0-2.2 N torque. Use these files once or twice
in a brushing stroke for the duration of the working length. In-vitro research conducted by Mittal et al. in 2015
found that metallurgy and taper had an impact on the cleaning and shape of root canals. The metallurgy and
taper of the two rotary systems, Kedo-S Plus and Pro-AF, are different. In order to determine if these
modifications to the metallurgy and taper of rotary files had an impact on the clinical result of pulpectomy, these
two rotary systems were examined in our study together with the manual system. Consequently, three groups
were examined in the study.

In the current investigation, the maximum number of canals instrumented with Kedo S plus files demonstrated
the ideal length of obturation, while K-files and AF infant files demonstrated the greatest number of underfilled
canals. Ochoa-Romero et al. (2011) reported similar substantial results, even though the investigation found no
differences between the lengths of obturation performed using rotary and manual preparation. The existence or
absence of voids is another crucial factor that affects the quality of obturation (22). Void formation could create
channels for the leakage and retention of bacteria and poisons, which could result in treatment failures
afterward(23). Procedure errors undermine the cleaning and shape of the canals, which leads to partial or poor-
quality filling of the canals and may jeopardize the outcome of the therapy.

The presence of moisture in the canals is another factor contributing to the development of voids. As a result,
post obturation radiographs were used to evaluate voids with the greatest canal visibility feasible (24). When
compared to AF infant files and K-files in the current study, rotary instrumentation employing the Kedo S Plus
produced a generally lower number of voids. In this investigation, the presence of voids in obturation following
the preparation of canals using rotary and manual procedures was not significantly different (25). Therefore, it
can be said that using rotary files as an instrumentation method produced improved obturations in a short
amount of chair-side time. Utilizing digital radiography, which produced two-dimensional images of the three-
dimensional structure, the quality of the obturation was evaluated (26). It might be the present study's limitation.

Additionally, the cases' success or failure during follow-up are not reported, which is a crucial component in
determining the efficacy of endodontic therapy. Our team has extensive knowledge and research experience
that has translated into high quality publications (27-36). Only mandibular molars were considered for the
current investigation because maxillary molars present a unique set of problems for radiographic interpretation.
Due to the operator's inability to be blindfolded to the various file systems, the current investigation is a single-
blinded study.

Conclusion:

Efficacy in terms of chair-side time is essential in primary molar endodontics. Kedo-S plus and Pro-AF rotary
files allowed chair-side instrumentation and obturation times to be dramatically reduced. A greater grade of
obturation is promoted by the use of pediatric rotary files during complete isolation utilizing a rubber dam,
which improves clinical success. Following AF infant rotary files, Kedo S Plus files demonstrated the greatest
number of optimum obturations and the fewest voids. Thus, pediatric rotary files like the Pro-AF Baby Gold and
Kedo-S plus files are safer and more effective options than traditional manual instrumentation. Pediatric rotary
files are a crucial component of a pediatric dentist's toolkit and are generally used for primary molar
pulpectomies.
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