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Abstract 

Background: The main objective of pulp therapy in 

children is the successful treatment of the pulpally 

involved tooth to be retained in a healthy condition in 

order to fulfill its role as an important and useful 

component of the primary and young permanent dentition. 

The prerequisite of successful endodontic treatment is 

removal of the pulp tissue associated with micro-

organisms and eliminate as many bacteria as possible from 

the root canal system, followed by obturation with 

resorbable filling material. of densely filling the entire 

root canal system and providing a fluid tight seal from the 

apical segment of the This can be achieved by an ideal 

filling technique which will assure the complete filling of 



 Dr. More Shubham Bapurao, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 
 

 
© 2021 IJDSIR, All Rights Reserved 
 
                                

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

Pa
ge

12
5 

  

the canal without overfill and also with minimal or no 

voids.  

Objectives: The present study aimed to evaluate and 

compare 27-gauge local anesthetic syringe, tuberculin 

syringe, endodontic plugger and engine driven 

lentulospiral as obturation techniques in primary teeth 

through volumetric analysis using Cone Beam Computed 

Tomography. 

Methods: A total of 40 extracted primary anterior teeth 

were collected. Access cavity preparation and 

biomechanical preparation was done till file number #30-

35 using hand H-files. Preparation of rectangular moulds 

for scanning of specimen was done using modeling wax. 

A volumetric analysis of pre-obturated teeth specimen was 

done by using Cone Beam Computed Tomography. The 

Endoflas obturating material was mixed and filled into the 

specimens using 27-gauge local anesthetic syringe, 

tuberculin syringe, endodontic plugger and engine driven 

lentulospiral obturation techniques. All procedures were 

repeated 4-6 times till orifice of canal was filled. 

Postoperative canal volume determination was achieved 

using Cone Beam Computed Tomography. 

Results: One-way ANOVA test showed the mean POV 

value in Group I (27 Gauge LA Syringe), Group II 

(Tuberculin syringe), Group III (Endodontic plugger) and 

Group IV (Engine driven Lentulo spiral) was 65.53 ± 2.16 

%, 74.45 ± 2.03%, 80.68 ± 2.23 % and 90.01 ± 2.25 % 

respectively. 

Conclusion: The Engine driven lentulo spiral obturation 

technique had shown significant difference with highest 

Percentage Obturation Volume of filling material with 

minimum space compared to Endodontic plugger, 

Tuberculin syringe and whereas least was seen in 27 

guage LA syringe technique.  

Keywords: Endoflas, obturation techniques, primary 

teeth, pulpectomy 

Introduction 

Pulpectomy is a root canal procedure for pulp tissue that is  

infected or necrotic due to caries or trauma.1 It helps to 

eliminate  microorganisms from the root canal and prevent 

subsequent reinfection of the canal space.2 

Zinc Oxide Eugenol is most widely used obturating 

material in pulpectomy, but due to some drawbacks, such 

as, delayed resorption.3  Alternative materials are also 

available in the market, such as, Calcium hydroxie4  

Iodoform pastes such as Walkoff's paste and Maisto’s 

paste. 3 Another biocompatible material Endoflas, 

produces a perfect hermetic seal due to its hydrophilic 

property.2 It has significantly greater antimicrobial activity 
5 with long-term substantivity over  ZOE.6 

Several methods of obturation have been used in the 

primary teeth root canals, such as disposable tuberculin 

syringe, local anesthetic syringe,7 endodontic plugger and 

motor driven lentulospirals. The commonly used 

techniques to evaluate filling quality of root canals is 

conventional radiograph or digital imaging while other 

methods include radioisotopes,8 dye penetration,9,10 fluid 

filtration,11 bacterial leakage,12 microscopic analysis, 

micro computerized tomography. All these techniques 

have their own disadvantages.13 

The Cone Beam Computed Tomography, an advanced 

diagnostic aid has been used to make 3 dimensional image 

of subject.14 It is very convenient providing a 3D-

assessment of   volume. Thus, the present study is being 

conducted using four different obturation methods, that is, 

local anesthetic syringe technique, disposable tuberculin 

syringe technique, endodontic pluggers and motor driven 

lentulospiral technique by 3-D assessment of volumes of 

obturation using CBCT.1 

Materials and methods 

The present in-vitro study was carried out in the 

Department of Paediatric and Preventive Dentistry, 
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Hitkarini Dental College and Hospital, Jabalpur (M.P) in 

collaboration with Proscan Digital Solutions, Khar, 

Mumbai (Maharashtra). 

Previously, a pilot study was done to understand the 

intricacies so as to design a proper study and taking into 

considerations of any possible constraints during the main 

study.  

A total of 40 extracted primary teeth collected from 

department of Paediatric and Preventive Dentistry, 

Hitkarini Dental College and Hospital, Jabalpur, Madhya 

Pradesh. The extracted teeth were stored, disinfected and 

handled as per the recommendation and the guideline laid 

down by Center for Disease Control (CDC). 

Inclusion Criteria 

• Primary anterior teeth with grossly carious. 

• Any Primary anterior which is over retained in oral 

cavity. 

• Primary anterior teeth with loss of bone support in 

oral cavity.  

• Primary anterior teeth with at least 3/4th of root length 

are present. 

Exclusion Criteria 

• Primary anterior teeth should not less than 3/4th   of its 

root length. 

• Primary anterior teeth with calcified canal.  

• Primary anterior teeth, which are difficult to obturate 

the canal. 

Procedure 

Preparation of Teeth Specimen: Access cavity 

preparation was done using diamond fissure bur with help 

of high speed air-rotor and check a gliding path while 

using #10 H-file, the working length of the canal was 

recorded as length of initial file at the apical foramen -1 

mm. Biomechanical preparation was done till file number 

#30-35 using hand H-files. The canals were irrigated with 

normal saline and once the preparation was done, they 

were dried using absorbent paper point. Root apex was 

blocked by a small amount of red wax to prevent extrusion 

of filling material and Canals was numbered from 1 to 40. 

Preparation of model 

o Rectangular shape block was made by using 

modelling wax and tip of the roots was embedded in 

the mould and rest was exposed.  

o Volumetric analysis of pre-obturated teeth was 

assessed by using Cone Beam Computed 

Tomography.   

Preparation of material :  Endoflas FS material was used 

as obturating material, uniformly mix on the glass slab 

using cement spatula in creamy consistency 1:1.5 liquid- 

powder ratio for all groups. 

Obturation techniques: Samples were divided into 4 

groups after biomechanical preparation (n=10 in each 

group): 

Group 1: The obturation was done with prepared material 

using 27 guage LA syringe technique. Prepared paste was 

filled in Local anaesthetic syringe from back side and later 

using with 27-gauge needle, place over the canal orifice. 

After obturation of canal, cotton pellet was used to 

compress the material into the canal. 

 Group 2: The obturation was done with prepared 

material using 26 guage needle of tuberculin syringe 

technique. This paste was filled in tuberculin syringe from 

back side with 26 gauge needle place over canal orifice. 

After obturation of canal, cotton pellet was used to 

compress the material into the canal. 

Group 3: The obturation was done prepared 

materialwhich was placed using incremental technique by 

endodontic pluggers. A prepared paste was rolled in to 

flame shape according to size and shape of orifice of 

canal, this material placed over orifice of canal and gently 

tapped into apex area using endodontic pluggers with a 

rubber stop 2 mm short of working length respective to the 
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size of the canal followed by the placement of additional 2 

mm thick prepared material blocks until the canals were 

filled to the orifice then cotton pellet was used to 

compress the material into the canal. 

Group 4: The obturation was done using lentulo spiral 

mounted on slow speed handpiece. The lentulospiral was  

dipped into prepared obturating material and rotated 

clockwise direction, inserted into canal after coating the 

walls of canals withdrawn gently while rotating. Then 

additional paste was placed into canal to fill till orifice. 

After obturation of canal, cotton pellet was used to 

compress the material into the canal in each of the groups. 

Postoperative Volume determination was achieved using 

the In Vivo 6.0.2 software (Anatomage, San Jose, 

CA,USA) Cone Beam Computed Tomography.   

 
Figure a: Pre - obturation volumetric analysis in CBCT 

scan 

 
Figure b: Post - obturation volumetric analysis in CBCT 

scan 

Results 

The comparison of means among Group I, Group II, 

Group III and Group IV was done using One-way 

ANOVA test. The minimum and maximum values of 

POV of root canals in Group I (27 Gauge LA Syringe), 

Group II (Tuberculin syringe), (Group III) Endodontic 

plugger and Group IV (Engine driven Lentulo spiral) were 

61.54% and 68.42%, 71.43% and 78.57%, 76.92% and 

83.33%, 85.71% and 92.50% respectively. F value was 

found to be 225.388 and P value was found to be 0.000 

(<0.001) (Statistically highly significant). (Table 1) 

The mean difference of POV values when Group I is 

compared to Group II, compared with Group III and 

compared with Group IV gives a mean difference value of 

-8.92%, -15.15 and -24.48% respectively. The Tukey’s 

post hoc test was used for pairwise comparison this shows 

the highest POV value was observed in Group IV and the 

least in Group I. (Table 2) 

Table 1: Comparison of Percentage Obturate Volume 

(POV) of root canals between different groups. 
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Table 2: Pairwise comparison of Percentage Obturated 

Volume (POV) of root canals between different groups 

using Tukey Post Hoc test. 

 
Discussion 

A good obturation with optimum filling and minimum 

voids is considered to have highest success rate for 

pulpectomy in primary teeth. 14  Very few studies have 

been carried out to evaluate the different techniques of 

root canal filling in primary teeth. Thus, the present study 

aimed to fill this gap, since it was still necessary to search 

and find out the best method of root canal obturation in 

primary teeth comparing .16  

In the present study, engine driven lentulo spiral showed 

significant reduction in the root canal volume after 

obturation than the root canal volume before the 

obturation. The lentulo spiral filling method showed better 

results and was superior for filling curved canals, similar 

results were seen by Aylard et al (1987)17 when they 

demonstrated the various root canal filling techniques for 

curved canals of primary teeth. The flexibility of the 

lentulospirals effectively delivered the material throughout 

the canal shape during the filling procedure. 

In the present study, the percentage of obturation volume 

(POV) was found to significantly maximum (90.01 ± 

2.25%) for Engine driven Lentulo spiral. This result 

suggests that the Engine Driven Lentulo spiral was 

superior in terms of percentage of obturation volume than 

the LA-injecting technique, Tuberculin syringe technique 

and the Endodontic Plugger. Similar results were reported 

when comparison of lentulo spiral was done with pressure 

syringe by Greenberg (1961), 18 lentulo spiral gave 

significanty better results. The consistently spaced spirals 

present in the lentulo spiral provide flexibility in 

distributing the obturating material evenly throughout the 

root canal system as stated by Nagaveni et al. (2017)19 

where they demonstrated volumetric evaluation of 

endodontic plugger, lentulo spiral (handheld), lentulo 

spiral mounted on slow speed handpiece, local anesthetic 

syringe and tuberculin syringe in primary teeth and 

showed 89.43% percentage of obturation in the technique 

using lentulo spiral mounted on slow speed hand piece.  

In the present study, Engine Driven lentulo spiral showed 

significantly higher difference of 24.47%, 15.55% and 

9.32% in the mean percentage of obturation volume on 

comparison with 27 Guage LA Syringe, Tuberculin 

syringe and Endodontic plugger respectively. This 

indicates that more the percentage of volume in root 

canals, there will be minimum number of voids present in 

root canals. Also, the presence adequate amount of space 

in the root canal for Lentulo spiral allowed it to rotate and 

lead to less chance of it getting engaged. Similar results 

were demonstrated by Pranitha et al. (2019), 20 where 

quality of obturation was assessed in Motor driven 

Lentulo spiral, Hand held Lentulo spiral and Endodontic 

pressure syringe group on primary teeth. Chandrasekhar 

et al. (2017)21 showed greater optimal filling with Lentulo 

spiral technique when compared to Bi-directional spiral 

and incremental techniques. However, no statistically 

significant differences were seen on overall or pairwise 
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comparison between pluggers, lentulo spiral and NaviTip 

system as reported by Pandranki et al.(2017).22 

From the analysis of results, Engine driven Lentulo spiral 

is easy and effortless obturation technique for primary 

anterior teeth. Thus, Engine driven lentulo spiral is 

effective technique for thorough obturation of primary 

anterior teeth with minimum gap. However, the sample 

size was not adequate enough to come to a final 

conclusion. Further in- vivo clinical trials with larger 

sample size and different techniques with different 

materials with advanced evaluation methods other than the 

3-D (CBCT) are needed to authenticate the data of the 

present study. 

Conclusion 

Within the limitations of the present study, it can be 

concluded that engine driven lentulo spiral technique was 

the best technique in terms of obturation when compared 

to 27-gauge LA syringe, tuberculin syringe and 

endodontic pluggers techniques after volumetric analysis 

through three dimentional CBCT imaging system.. 
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