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Introduction

Early childhood is the most crucial momentfor positive interven-
tion. Children’s development during this phase is strongly affected 
by their environment, and that effect continues to impose a strong 
impact on the rest of  their lives. Early Childhood Caries (ECC) 
continues to be one of  the most common chronic diseases global-
ly.It does not only affect children’s oral health, but also the general 
health of  children.[1, 2] ECC can begin early in life, progresses 
rapidly in those who are at high risk, and often goes untreated.[3, 
4] Its sequel can affect the abiding quality of  life of  the children 

and their families. Intervention at the early stage is obligatory to 
prevent the destruction of  the crown and cease the caries from 
advancing.[5] Pulpectomy is a palliative treatment approach by 
preventing the premature loss of  primary teeth that can result 
in consequences such as loss of  arch length, insufficient space 
for erupting permanent teeth, impaction of  premolars, and mesial 
tipping of  molar teeth close to the lost primary molar. [6, 7] This 
approach has attained worldwide acceptance over the last few 
years. The main objective of  pulpectomy is to disinfect the root 
canals thoroughly. However, complete disinfection is only fea-
sible after accurate working length determination of  root canal.
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Background: Complete disinfection of  root canal is one of  the main goals in pulpectomy. However, complete disinfection 
is only feasible after precise working length. Accurate working length determination, simplicity of  the technique, and children 
cooperation are important aspects in the triumph of  endodontic treatment in primary teeth.
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Thus, determining accurate working length is vital for endodontic 
success.Patient cooperation ismost important while performing 
pulpectomy; however, it’s determined by the procedure and its 
duration. [8]

The Glossary of  endodontic terminology of  the American As-
sociation of  Endodontists describes the working length as “the 
distance from a coronal reference point to the point at which 
canal preparation and obturation must terminate”.[9] Reference 
point is the location on the occlusal or incisal surface from which 
measurements are made.[10] Most frequently used strategies for 
determination of  working length includes tactile sensation, con-
ventional or digital radiography. But, each of  these methods has 
their own obstructions. [11] The tactile perception is simple and 
most effective procedure, but it was said to be imprecise in root 
canal systems and the specialist should be knowledgeable, well-
trained, well-prepared and have good experience. Drawbacks 
with radiographic methods comprise distortion of  images over 
position of  roots of  adjacent structures, two-dimensional view of  
a three-dimensional image, struggling to identify apical foramen 
due to resorption.[12-14] Added main limitation with convention-
al radiography is radiation exposure, requires child cooperation 
and bulkier/expensive instruments.[15] These drawbacks gave 
rise toEAL’s. They were developed by Suzuki in 1942 and Sundae 
in 1962.[15, 16] They provide the possibilities to lessen patient ex-
posure to ionizing radiation and decrease procedure time both of  
which adds to the patient cooperation. Nevertheless, accuracy of  
determination of  working length with EALin primary dentition 
is considered to be limited because of  complicated root anatomy 
and various phases of  physiologic resorption. Therefore, the cur-
rent study was carried out to compare the accuracy of  the EAL 
with the digital radiographic method for working length determi-
nation of  root canals in primary mandibular second molars.

Materials And Methods

A randomized clinical trial was executed in the Department of  
Paediatric and Preventive Dentistry, Saveetha Dental College fol-
lowing the acceptance from the Institutional Review Board from 
November 2020- January 2021. The formal consent was obtained 
from the parents of  the children who engaged in the study. CON-
SORT guidelines [17] for planning and reporting clinical trials in 
paediatric endodontics was followed during different phases of  
the study [Figure-1]

Sample size estimation and study participant’s selection

The sample size was calculated from a an earlier study with 95% 
power, alpha error at 5%, using G Power analysis and arrived to 
a total sample of  30 teeth.[18] Cooperative, healthy children be-
tween 4 and 10 years of  age necessitating pulpectomy in primary 
mandibular second molars with minimum of  two-third of  root 

length present were chosen and were randomly designated to 
one of  the two groups in consonance to the computer generated 
randomization sequence, where the working length determina-
tion was done using and EALin Group 1 and Digital radiography 
in Group 2. Children with systemic diseases, lacking cooperative 
ability were eliminated from the study. Also, teeth with calcifi-
cations, periapical radiolucency, pathological root resorption and 
inadequate coronal tooth structure to receive stainless steel crown 
and existence of  extra roots or root canals were excluded from 
participation in the present study.

Clinical Procedure

A full mouth observation with X-ray of  the teeth designated for 
pulpectomy was taken ahead to the start of  the clinical proce-
dure. Local anaesthesia was administered using lignocaine (LOX* 
2% adrenaline, Neon Laboratories Limited, India). The indicated 
tooth for pulpectomy was isolated using rubber dam (GDC Mar-
keting, India) for better visibility and to improve the efficiency of  
the operator. No.6 round bur was used in a high speed hand piece 
to remove the superficial caries and complete de-roofing of  the 
pulp chamber was done using No.330 pear shaper bur (Mani, Inc, 
Tochigi, Japan). 

Group 1: Thirty teeth were determined using EAL (PropexPixi-
Dentsply) as per manufacturer’s recommendation. The 15 size K 
file (Mani Co., Japan) was inserted into the root canal till it was 
able to achieve a snug fit at the root apex as with tactile sensation. 
Then the buccal clip of  the electronic apex locator was applied to 
the patient’s lip corner and measurement was taken. The file was 
inserted into the root canal and when the apex is reached, a solid 
tone is emitted. The rubber stopper in the file was then fixed after 
the display was stable for 5 seconds. The same procedure was 
repeated for all three root canals (1 mesiobuccal, 1 mesiolingual, 
and 1 distal) Length of  the root canal file was measured using 
electronic digital caliper (Radium Pvt Ltd. India).

Group 2: The same thirty teeth were determined using digital ra-
diograph using PSP Sensor (Durr Dental, Germany). The image 
was processed immediately in a PSP scanner (Vistascan Mini Plus, 
Durr Dental, Germany) to confirm the position of  the file tip in 
the root canal and to see whether it had reached the root canal 
exit. Radiographs were taken with necessary radiation protection 
measures and precautions like lead apron and thyroid collar ap-
plication to the patient. A radiograph was taken at this stage in 
all three root canals (1 mesiobuccal, 1 mesiolingual, and 1 distal) 
Length of  the root canal file was measured using electronic digital 
caliper (Radium Pvt Ltd. India). 

Teeth were then instrumented using Kedo-SG blue paediatric 
rotary files (Reeganz Dental Care Pvt. Ltd. India) as per manu-
facturer’s recommendation. D1 rotary files were used for canal 

Figure 1. 12 Well ELISA plates containing nauplii at different concentration levels of  SDF.
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preparation of  the mesiobuccal and mesiolingual canals and E1 
rotary files were used for distal canal preparation. The rotary files 
were used with an X-smart endodontic motor (Dentsply India 
Pvt.Ltd., Delhi, India) at 300 rpm and 2.2 N cm torque. 17% 
EDTA gel (RC help, Prime dental products, Pvt. Ltd. India) was 
used as a lubricating paste to coat the files before instrumentation 
into the canals. The irrigation solution was standardised to 1ml 
of  1% sodium hypochlorite and 15ml of  saline in all the three 
groups. The canals were dried using sterile paper points(Adenta). 
The root canals were obturated using Metapex (Meta Biomed Co. 
Ltd. Chungbuk, Korea) by gently pushing the material with cot-
ton pellets. The glass ionomer cement was used as the entrance 
filling and was restored with stainless steel crown on the same 
appointment. All the clinical procedures were done by a single 
operator to avoid operatory bias.

Statistical Analysis

Data was entered in Microsoft Excel spreadsheet and analyzed us-
ing SPSS software (version 23). Shapiro-wilk test was used to de-
termine the test of  normality of  the data set. Descriptive statistics 
were used for data summarization and presentation. Independent 
t-test was used to compare the mean difference. The level of  sig-
nificance was set at a value of  P < 0.05

Results

A total of  30 children with a mean age of  6.76 years participated 
in the study [Table-1] The frequency distribution of  gender with 
17 females (56.67%) and 13 males (43.33%) were noted [Table-1; 
Figure-1] Distribution of  mean working length of  all three canal 
values determined using Digital Radiograph and Apex Locator is 
illustrated in Figure-2, Figure- 3.Table 2 describes the comparison 
of  mean working length for all three canals and it was observed 

that the readings were closely matched. However, there was no 
statistical significant difference noted between the two groups (P 
> 0.05, independent t-test) 

Discussion

Evaluating the length of  the root canal and accordingly the point 
at which preparation, disinfection and obturation should termi-
nate is a vital part of  endodontic treatment.Even though quite a 
few ex-vivo researches have been executed to assess the accuracy 
of  working length determination in primary teeth [19, 20] accu-
rate simulation of  the oral environment is impossible in ex vivo 
situations and as such cannot be a true representative of  clinical 
conditions in which the complete treatment is done in the mouth. 
There are many issuedreports on the accuracy of  determination 
of  the WL with apex locators in permanent teeth but the details 
on primary teeth are sparse. Hardly few studies have been carried 
outsolely in in-vivo conditions in the primary teeth. [18, 21] In 
the current study, an effort was made to reproduce what occurs 
during a routine endodontic treatment. To the best of  our knowl-
edge, no in vivo study has been done to evaluate the accuracy of  
EAL and digital radiography in working length determination in 
primary mandibular second molars.

The use of  apex locator has acquired greater acceptance over the 
last few years to avoid the risk of  radiation, technical and pro-
cessing errors. [22] A fifth generation apex locator introduced by 
Dentsply called the Propex Pixi was used in the current study. The 
indication 0.0 on the Propex Pixi screen relates to the minor apical 
foramen file position and the manufacturer recommends working 
0.5mm short of  the zero reading. In the present study, working 
length estimation by the EAL in all the three canals of  primary 
mandibular second molars was comparable to digital radiographic 
method and the independent t- test showed statistically insignifi-

Figure 2. Cytotoxicity of  Kedo-SDF after 24 hours. Figure 3. Cytotoxicity of  Kidz-e SDF after 24 hours.

Table.1: Cytotoxicity of  three different SDF’s.

Concentra-
tion

Viable Nauplii
Control Kedo Kidz-e Fagamin

5 µL 10 9 7 9
10 µL 10 9 7 3
20 µL 10 8 3 1
40 µL 10 7 0 0

Figure 4. Cytotoxicity of  Fagamin after 24 hours.
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cant difference which is in accordance with the literature. [23, 24]
In our study, 4-10 years of  age group was taken into account as 
the teeth at this age have more radiographically visible canals 
and show no signs of  root resorption. Beyond this age group 
initiation of  physiologic root resorption commences. In a former 
study managed by KM Nanda Kishor, significant difference was 
found between the radiographic and electronic root canal working 
length determination. [25] Research done by Muthu Shanmuga-
raj et al revealedthat the electronic apex locator was a superior 
method of  working length estimation. [26] Musab Hamed Saeed 
have concluded that digital radiography were more precise, and a 
definitive method for determining the working length. [27]

Nevertheless, even with the accessibility of  all these methods and 
results from several studies, it still remains a dilemma to merely 
depend on one method to precisely evaluate the working length. 
To sum it all up, the radiographic method to establish the working 
length has been in use since ancient times because of  its obvious 
supremacy mentioned earlier. But, at present with the emergence 
of  advanced technology transforming the Endodontic practice, 
the Digital radiography &EALcan be used as an adjunct to the 
traditional radiographic techniques for working length estimation.

Conclusion

No statistically significant differences were observed between 
the measurements obtained using the EAL and the digital radio-
graphic method. Thus, it was possible to conclude that both the 
techniques are considered safe and accurate methods in primary 
molars.
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