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Introduction

Primary teeth also known as “baby teeth” are the valuable 
assets of a child and are important for eating, phonetics, and 
maintaining the arch length for the eruption of the permanent 
teeth. The major concern in the field of pediatric dentistry 
is the premature loss of the primary teeth, especially the 
molars, which may lead to lack of space, malocclusion, and 
midline discrepancies in the permanent dentition.[1] The 
mixed dentition stage is the most dynamic phase in terms 
of changes in occlusion and final outcome of dentoskeletal 
relationship.[2] Thus, the principal goal in pediatric dentistry 
is to retain the primary teeth in the oral cavity until its 
physiological exfoliation to preserve the arch integrity.[3]

Endodontic intervention is considered to be the only viable 
option available to restore the dentition to a functional 
state.[4] Pulpectomy aids in the retention of primary teeth with 
irreversible pulp pathology in a symptom-free state and is 
considered to be a conservative treatment approach, preventing 
the premature loss of primary teeth. Pulpectomy includes the 
removal of necrotic coronal and radicular pulp tissue with 
chemomechanical preparation of the canal space followed by 
obturation with a suitable resorbable material. The method 
and quality of instrumentation, irrigation, disinfection, and 
obturation are some of the important measures that define the 
success of the pulpectomy treatment.[5]

Manual instrumentation has been used since many 
decades for cleaning and shaping in primary teeth,[6] but 
there are limitations regarding length of the appointment, 
effective cleaning of root canals, possible ledge formation, 
perforations, dentin compaction, instrument fracture, etc.[7] 

Considering the number of limitations posed by hand files, 
rotary files were introduced to pediatric endodontics by 
Barr et al.[8] in the year 2000 which fulfilled the objectives 
of simplicity, speed, safety, and stress reduction for both the 
clinician and the patient.

Rotary instrumentation also showed certain limitations in 
pediatric endodontics. Drukteinis and Balciuniene[9] proposed 
incomplete cleaning of the isthmus and fins of primary teeth by 
rotary instruments due to the centering of rotary instruments in 
the root canal. Nagaratna et al.[10] reported that the increased 
risk of instrument fracture with rotary instruments is a potential 
limitation for its use in primary teeth. Rotary instrumentations 
are generally associated with cost overhead and damages which 
adds to the disadvantages.
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Table 1: Review on studies conducted on primary teeth using adult rotary file

Author/
investigator year

Rotary file system Study design/methodology Conclusion

Barr et al. (2000)[8] Nickel–titanium Rotary files 
(NT; Profile .04 ISO Rotary 
Instruments, Dentsply/Tulsa, 
Tulsa, OK)

Reviewed the use of Ni–Ti rotary Profile .04 files for 
root canal instrumentation in primary teeth and described 
advantages and disadvantages of rotary files during 
pulpectomy along with specific recommendations 
regarding the selection of materials and devices

The use of Ni–Ti rotary Profile .04 files 
were faster than hand files and facilitates 
a uniform preparation and consistently 
dense fill

Silva et al.  
(2004)[13]

Rotary Profile .04 (Dentsply 
Maillefer, Ballaigues, 
Switzerland)

Evaluated the cleaning capacity and time needed for 
instrumentation of root canals of deciduous molars by 
K-files and rotary Profile 0.04 instrument

No differences were found for cleaning 
capacity but instrumentation time was 
less with rotary Profile instrument

Nagaratna et al. 
(2006)[10]

Profile .04 (Dentsply Tulsa 
Dental)

Compared the rotary Profile .04 and K-files on root canal 
preparation of primary and permanent molars for their 
efficiency in preparation time, instrument failure and 
shaping the canals

The Profile rotary instruments prepared 
canal rapidly but fracture was noted 
more than K-files

Elmsallati et al. 
(2007)[14]

EndoWave
K3 (SybronEndo, Orange, 
California)
Profile (Dentsply Tulsa 
Dental)

Compared three rotary instruments: EndoWave, K3, and 
Profile, and calculated weight of debris and wear of the file

K3 rotary system produces minimum 
wear of root canal walls and EndoWave 
retained more debris than K3 and Profile.

Ochoa-Romero  
et al. (2011)[15]

K3 (SybronEndo, Orange, 
California)

Compared the duration of instrumentation and obturation 
times and quality of root canal filling between K3 and 
K-files in primary necrotic teeth

Instrumentation time was less in K3 and 
obturation quality was better in K3 when 
compared to K files

Azar et al.[16] (2011) Mtwo (VDW, Munich, 
Germany)

Compared the cleaning ability and preparation time of 
Mtwo and K-file in preparing primary and permanent 
molar root canals

Mtwo showed better cleaning ability 
in both primary and permanent teeth, 
and achieved results similar to those of 
K-files in less time

Ramezalani et al. 
(2015)[17]

Mtwo (VDW, Munich, 
Germany)

Compared the cleaning efficacy and instrumentation time 
of hand K-files and Mtwo rotary system for preparation in 
primary molars

No differences were noted regarding the 
cleaning efficacy and instrumentation 
time in Mtwo group was shorter

Pinherio et al. 

(2012)[18]

ProTaper (Dentsply Ltd., 
Addlestone, Weybridge, UK)
Endowave (Endowave 
(Morita, Dietzenbach, 
Germany)

Compared the cleaning ability and instrumentation time 
between K-file, rotary system Endowave and ProTaper 
techniques in deciduous molars

ProTaper and Endowave showed similar 
cleaning ability and instrumentation time 
in deciduous molars was less in ProTaper 
when compared to K-files
No difference was noted regarding the 
instrumentation time between K-file and 
Endowave

Prabhakar et al. 
(2014)[19]

Twisted files (SybronEndo, 
Orange, California)
ProTaper (Dentsply/Maillefer 
Switzerland)

Compared the cutting efficiency of Twisted files with 
ProTaper files in primary teeth

Twisted files showed a better cutting 
efficiency than ProTaper

Moghaddam et al. 
(2009)[20]

Flex-Master (VDW, Munich, 
Germany)

Compared the cleaning efficacy and time taken for 
instrumentation of deciduous molars using hand K-files 
and Rotary Flex Master files

No difference in cleanliness efficacy at 
the apical and middle thirds, the coronal 
third was more effectively cleaned with 
K-files. Time taken was less with Flex 
Master Rotary technique

Makarem et al. 
(2014)[21]

Flex-Master (VDW, Munich, 
Germany)

Assessed the obturation quality and chair time of rotary 
FlexMaster System and H-files in the pulpectomy of 
primary second molar teeth

Obturation quality was superior and 
chair time was less with Flex-Master 
system when compared to H-files

Vieyra et al.  
(2014)[22]

LightSpeed LSK (Discus 
Dental, Culver City, CA, 
USA)
ProTaper (Maillefer, 
Ballaigues, Switzerland)

Compared the instrumentation time efficiency of rotary 
Light Speed LSX instruments, ProTaper and K-files on 
necrotic primary teeth

Instrumentation time efficiency was 
less in Light Speed LSX instruments as 
compared to ProTaper

Kummer  
et al.(2008)[23

Hero 642 (Micro-Mega, 
Besancon, France)

Evaluated the instrumentation time and dentin removal by 
K-files and Hero 642 in primary teeth

K-files removed more dentin as 
compared to Hero 642 and Hero 642 
showed the shortest instrumentation time

Katge et al.  

(2014)[24]
WaveOne (Dentsply 
Maillefer, Ballaigues, 
Switzerland)
ProTaper (Dentsply Maillefer, 
Ballaigues, Switzerland)

Compared instrumentation time and cleaning efficacy 
of K-file, ProTaper, and WaveOne in the preparation of 
primary molar root canals

WaveOne showed better cleaning 
efficiency in the coronal and middle 
one third of root canals. Furthermore, 
instrumentation time was less in WaveOne

Pinheiro et al. 
(2016)[25]

WaveOne (Dentsply 
Maillefer, Ballaigues , 
Switzerland),
ProTaper (Dentsply Maillefer, 
Ballaigues, Switzerland)

Assessed the ability of the ProTaper and WaveOne systems 
to reduce Enterococcus faecalis contamination in roots of 
primary molars

ProTaper and WaveOne were equally 
effective in reducing Enterococcus faecalis 
in primary molars. Instrumentation time 
was less in WaveOne system
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Table 3: Review on studies conducted on primary teeth using pediatric rotary file

Author/
investigator year

Rotary file 
system

Study design/methodology Conclusion

Jeevanandan et al. 
(2018) [26]

Kedo-S Compared and evaluated the instrumentation time and quality 
of obturation between Kedo-S and K-files in primary molars

Kedo-S was effective during root canal preparation 
of primary teeth with reduction in instrumentation 
time and better quality of obturation

Panchal et al. 
(2019)[27]

Kedo-S Compared the obturation quality and instrumentation time of 
Kedo-S files, K-files, and H-files in primary molars

Kedo-S has better obturation quality and 
instrumentation time was less

Julliet et al. 
(2020)[28]

ProTaper
Kedo-S
RaCe

Compared and evaluated the quality of obturation and 
instrumentation time using ProTaper files, Kedo-S files, and 
Race files rotary file systems in primary mandibular molars

No significant difference was noted with respect 
to quality of obturation using S2 ProTaper files, 
Kedo-S files, and RaCe files in primary teeth
The instrumentation time was found to be less with 
RaCe file followed by ProTaper file system and the 
Kedo-S rotary system

Showak et al. 
(2020)[29]

Kedo SG
ProTaper Gold

Compared the instrumentation time and quality of obturation of 
Kedo SG, ProTaper Gold, and K-File in primary molar

Instrumentation time was less in Kedo-SG files 
and obturation quality was better in ProTaper Gold 
rotary files

Priyadarshini  
et al. (2020)[30]

Kedo-S
Kedo-SG Blue

Evaluated the instrumentation time and obturation quality 
using pediatric manual (Kedo-SH) and rotary (Kedo-S and 
Kedo-SG Blue) with Hand K-files for pulpectomy in primary 
mandibular molars

Instrumentation time was reduced and superior 
quality of obturation was found with rotary Kedo-
SG Blue file followed by Kedo-SH, Kedo-S, and 
hand K-files

Gadge  
et al.(2020)[31]

Prime Pedo
ProTaper 
Universal

Compared the extent and quality of obturation in root canal 
of primary molars with Prime Pedo, ProTaper Universal, and 
H-files using photostimulated phosphor plates

Prime Pedo resulted in better extent and quality of 
obturation as compared to ProTaper Universal and 
H-files

To overcome such barriers, various modified files have been 
introduced to prevent any undesirable complications. Many 
authors have reported the clinical success of Profile (Dentsply 
Maillefer, Ballaigues, Switzerland), ProTaper (Dentsply 
Maillefer, Ballaigues, Switzerland), Mtwo (VDW, Munich, 
Germany), FlexMaster (VDW, Munich, Germany), Light 
Speed LSX (SybronEndo, Orange, California), Hero 642 
(Micro-Mega, Endo, Orange, California), WaveOne (Dentsply 
Sirona) rotary files in primary teeth,[11,12] and Twisted files 
(SybronEndo, Orange, California) (Table 1).[8,10,13-25,26-31] Most 
recently, Kedo-S (Reeganz Dental Care Pvt. Ltd., India) (the 
first rotary pedodontic file) has made a major breakthrough 
in the field of pediatric endodontics due to its shorter length. 
Other recently introduced pediatric rotary files are Pro AF 
files (DentoBizz KIE Pvt. Ltd., India) and Prime Pedo (Sky 
International Enterprises, India).

Thus, this article aims to review different rotary file system 
and recent advances of rotary file system.

Recent Advances

Ever since the emergence of rotary instrumentation in pediatric 
dentistry in the year 2000, there has been inundated in vitro 
and in vivo studies to demonstrate the cleaning efficacy, 
instrumentation time, and quality of obturation using lengthy 
adult rotary file system in the primary molars[15,17,22,32,33]

Use of lengthy rotary files (i.e. 21 mm) designed for permanent 
teeth is difficult to use in primary teeth, especially in the 
mesiobuccal canal of maxillary and mesiobuccal and mesiolingual 
canal of mandibular primary molars, because of restricted mouth 
opening in children. Furthermore, the use of permanent rotary 
system for preparing primary root canals has led to increase rate 
of instrument separation. Shortening the length of existing rotary 
files along with appropriate taper and flexibility was the key 
consideration while designing rotary files for primary teeth.[33]

A revolution has spearheaded in the arena of pediatric 
endodontics with the introduction of exclusive pediatric 
rotary file systems namely Kedo-S (Reeganz Dental Care Pvt. 
Ltd., India), Prime Pedo Files (Sky International Enterprises, 
India), and Pro AF baby files (DentoBizz KIE Pvt. Ltd., India) 
since 2016. Some of the commercially available pediatric file 
systems are as follows:

Kedo file system (Reeganz Dental Care Pvt. Ltd., India)
Kedo files system is the world’s first files designed for root canal 
preparation in primary teeth. Kedo files were introduced by 
Ganesh Jeevanandan and came into existence in November 2016. 
Kedo files are available in Hand type (Kedo-SH) and rotary type 
(Kedo-S, Kedo-SG, and Kedo-SG Blue) (Tables 2 and 3).

Prime Pedo files (Sky International Enterprises, India)
These files have a triangular cross-section, heat treated, and 
have controlled memory. These file system consists of four files 

Table 2: Rotary Kedo file system (Reeganz Dental Care 
Pvt. Ltd., India)

Features Kedo-S Kedo SG Kedo SG Blue
File generation 1st 

Generation 
files

2nd Generation 
files

3rd Generation files

Metallurgy Ni–Ti Ni–Ti + Heat 
Treated

Ni–Ti + Heat Treated + 
Titanium oxide controlled 
memory

Taper Variably variable taper (4–8%)
Length Total file length – 16 mm

Flute length – 12 mm
Files required 1 file – D1 (0.25 for mesiolingual and mesiobuccal 

canal of molar) or E1 (0.30 for distal or palatal canal of 
molar), U1 (0.40 for anterior teeth)
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starter (8%, 16 mm), P1 (6% #15 18 mm), P2 (6% #25 18 mm), 
and endosonic file (2%, 18  mm). Orifice enlargement is 
done with the starter file (8%, 16 mm) while endosonic file 
(2%, 18  mm) is used for apical preparation. The 6% taper 
offers optimum flare in canal preparation in primary molars 
to facilitate irrigation and debridement as well prevents 
weakening and inadvertent perforation of canal walls that 
happen commonly with high taper instruments.[34]

Pro AF baby files (DentoBizz KIE Pvt. Ltd., India)
This is a five system which has a 4–6% constant taper. It has 
a unique orifice [B0] which helps to prevent cervical ledging 
and available in different sizes such as B1, B2, B3, B4, and 
B5. The total length of these files is 17 mm with constant 
taper 4% except B3 which has 6% taper. These files have 
advance nickel–titanium (NiTi) M wire with heat treatment 
for better canal centricity, high flexibility, and minimal 
chances of separation. Canal preparation of primary molars 
using this file system requires a sequential combination of 
only two files.[35]

Conclusion

Rotary endodontics is improving rapidly with brilliant 
research across the world, efficient and capable systems 
are introduced periodically. With every passing day, newer 
systems with better efficiencies are introduced. NiTi rotary 
system in pediatric dentistry is considered as a double-edged 
sword. The design and flexibility of NiTi rotary instruments 
not only maintain the original anatomy of curved canals but 
also decreased procedural errors. It allows faster procedures, 
thereby enhancing patient cooperation, which is of paramount 
importance in pediatric dentistry. On the other hand, NiTi 
being an expensive and elaborate system, comes with a high 
learning curve, and requires training of the operator to control 
the working length with reduced tactile sensitivity. Ultimately, 
clinical experience, handling properties, usage safety, and 
case outcomes should decide the fate of a particular design. 
Considering that preparation time is an important clinical factor 
in pediatric patient management, the use of rotary instruments 
for pulpectomies procedure in primary teeth is recommended.
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