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ABSTRACT
Introduction: Success of root canal therapy (RCT) is largely dependent upon the quality of biomechanical preparation 
and obturation of the pulp canal. A three dimensional seal of the root canal system is achieved by proper root canal 
obturation to prevent the recurrence of bacterial infection. The aim of this study is to determine the most common 
obturation technique used between anterior and posterior teeth.

Materials and methods: This study is a retrospective observational study conducted in a university hospital in Chennai. 
This study was carried out between the month of November 2020-March 2021. Data of patients who had undergone 
root canal treatment were included in the study sample. This was followed by Excel tabulation. Data was analysed 
using SPSS Software. The association of study variables was calculated using Chi Square test. 

Results: The age group between 20-30 years were the most common group which underwent root canal treatment 
within the given time period 27.9%. Most common obturation technique used was found to be matched tapered 
single cone technique 60.9% followed by cold lateral condensation technique 37.8%. Cold lateral condensation was 
predominantly used in anterior teeth whereas matched tapered single cone technique was predominantly used in 
posterior teeth.

Conclusion: Cold lateral condensation technique is the gold standard technique and can be used in case of wider 
canals. Single tapered cone obturation technique has advantages over other techniques of obturation due to the fewer 
stress forces implied apically, thereby preventing an excess of sealer extrusion.
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INTRODUCTION 

Successful endodontic therapy is dependent on 
proper diagnosis, access cavity preparation, accurate 
determination of the working length, the thorough 
removal of microorganisms and their by-products through 
mechanical root canal instrumentation, antibacterial 
irrigation and adequate filling of the root canal space 
[1]. Proper endodontic diagnosis is an essential criterion 
in achieving successful treatment outcomes. In order 
to attain a good-quality obturation and a successful 
RCT, thorough cleaning and shaping of the root canal 
should be done to provide an ideal environment for the 

obturating material to fit and completely seal the pulp 
space [2]. A well-cleaned and -shaped root canal along 
with a three-dimensionally fitted pulpal space ensures 
the success of endodontic therapy [2]. If the root canal is 
not properly cleaned, shaped, or sterilized, regardless of 
the type of obturation method and obturating material, 
endodontic therapy cannot be successful [3]. Root canal 
disinfection involves removal of the bacterial biofilm 
that can be achieved by following a proper irrigation 
protocol, final irrigant activation and complete sealing of 
the root canal space [1]. Use of intracanal medicaments 
has also aided in disinfection of the root canal system, 
reducing inflammation.

Obturation is the filling and sealing of a prepared root 
canal with a root canal sealer and a core material. The 
core material occupies space while the sealer flows to 
areas of irregularities or those unaffected by mechanical 
preparation. An obturation must achieve a high level of 
adaptability to the prepared canal walls and the filling 
material must penetrate the dentinal tubules. The goal 
of root canal filling is to completely obliterate the canal 
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space with a stable, nontoxic material and at the same 
time creating a hermetic seal to prevent the movement 
of tissue fluids, bacteria or bacterial by-products through 
the filled canal [4]. A three dimensional seal of the root 
canal system is achieved by proper root canal obturation 
to prevent the recurrence of bacterial infection. The 
microleakage between the root canal and the periapical 
tissues is hindered leading to death of any surviving 
microorganisms. This prevents the entry of nutrients and 
toxic bacterial products into the periapical tissues [5].

Various Obturation techniques used for filling the root 
canal system include lateral compaction, warm vertical 
compaction, and carrier-based obturation techniques. 
Cold Lateral compaction of GP is the gold standard 
technique [6]. This technique involves placing a single 
cone of gutta-percha (GP) with sealer in the prepared 
root canal and adding secondary GP cones that are 
compacted together with the use of a spreader. The cones 
stay together due to frictional grip and the presence 
of a sealer [7]. Although a time-consuming procedure, 
lateral condensation is preferred due to its low cost 
and controlled placement of GP in the canal [8]. The 
final mass is not homogenous and consists of numerous 
GP cones pressed together with the sealer filling most 
spaces in between. This technique of obturation is 
preferred in case of wide canals [9]. Disadvantages of 
lateral compaction technique to other techniques are 
that this technique of obturation cannot fill the root canal 
irregularities. In Carrier-based obturation technique, 
endodontic files are coated with thermoplasticized gutta-
percha [10]. Disadvantages of Lateral compaction and 
warm vertical compaction include lack of gutta-percha 
homogeneity, a high percentage of endodontic cement 
at the apical portion of the root and apical extrusion of 
gutta-percha. To overcome these disadvantages a single 
cone obturation technique was introduced.

The Single cone obturation technique is simpler than 
other techniques of obturation because of factors such 
as the operator is subjected to less fatigue and this 
technique of obturation is a more passive technique 
of obturation inducing lesser strain on the root canal 
system [11].

The single-cone technique of obturation uses a single 
cone with different tapers. This technique of obturation 
reduces the working time, allows faster filling, and is a less 
fatigue technique. This technique of obturation is similar 
to other techniques in terms of quality of the obturation, 
apical microleakage and bacterial penetration. Our team 
has extensive knowledge and research experience that 
has translate into high quality publications [12-31].

MATERIALS AND METHODS

Study design 
This study was a retrospective observational study 
conducted in a university setting. Approval for the 
project was obtained from the Institutional Review 
Board of Saveetha Institute of Medical and Technical 
Sciences, Chennai, India.

Sampling
10-fold serial dilutions for the collected saliva samples 
were prepared using sterile normal saline. Inoculate 
dilutions 10-3 on Sucrose- Bacitracin Agar (SB20) 
incubated first anaerobically for 48 hrs. at 37°C then 
aerobically incubated within 37°C for 24 hrs [8]. Data of 
patients were reviewed and then extracted. All patients 
who underwent endodontic treatment within 18-60 
years in the given duration of time period were evaluated. 
Only relevant data was included to minimize sampling 
bias. Simple random sampling method was carried out. 
Cross verification of data for error was done by presence 
of additional reviewer and by photographic evaluation. 
Incomplete data collection was excluded from the study.

Data Collection 
A single calibrated examiner evaluated the digital case 
records of patients who reported to Saveetha Dental 
College from June 2020- March 2021 and were reviewed. 
Inclusion criteria consisted of patients between the age 
group of 18-60 who underwent endodontic treatment. 
Exclusion criteria consisted of patients above 60 years, 
primary teeth, teeth with the presence of huge periapical 
lesions, severely calcified canals.

Statistical analysis 
The collected data was tabulated and analysed with 
a statistical package for social sciences for windows, 
version 20.0 (SPSS Inc., Vancouver style) and results 
were obtained. Categorical variables were expressed 
in frequency and percentage. Chi square test was used 
to test association between categorical variables. Chi 
square test were carried out using age, gender and as 
independent variables and dependent variables. The 
statistical analysis was done by Pearson chi square test. 
P value < 0.005 was considered statistically significant.

RESULTS

Based on the age of the patient, the age group evaluated 
for a maximum number of cases included 20-30 years, 
accounting 27.9% of overall cases,31-40 years accounted 
for 24.2% of overall cases, 41-50 years accounted for 
21.5% of overall cases. 51-60 years accounted for 18.5 
cases and 61-70 years age group accounted for 7.9% 
overall cases (Figure 1).

Based on the gender of the patient, males accounted for 
46.3% cases, and females accounted for 53.7% cases 
(Figure 2).

Based on anterior/ posterior region anterior accounted 
for 45% cases and posterior accounted for 55% cases 
(Figure 3).

Based on the obturation technique matched tapered 
single cone technique accounted for 60.9% cases, cold 
lateral condensation technique accounted for 37.8% 
cases, warm lateral condensation accounted for 1% 
cases and thermafil obturation technique accounted for 
0.3 cases (Figure 4).
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of anterior root canal treatments were done when 
compared to posterior root canal treatment among dental 
students. Based on the tooth type, endodontic treatment 
of molars adds difficulties during root canal treatment 
for dental students with limited clinical experience. 
Tooth type was considered as a prognostic factor for 
root canal treatment according to several studies [32]. In 
this study it is seen that single cone obturation technique 
is widely used in posterior teeth when compared to 
other obturation techniques. Single cone technique of 
obturation is faster and easier in comparison with other 
techniques of obturation [33]. In terms of radiographic 
quality of obturation Lateral condensation is similar 
to single cone technique of obturation [34]. Single cone 
obturation systems, however, lacked a durable apical seal.

It is observed that in anteriors cold lateral compaction 
is predominantly used when compared to other 
techniques. Lateral compaction technique of obturation 
is the most commonly used technique and this technique 
of obturation is preferred in case of wide canals and has 
a durable apical seal [35]. In warm lateral condensation 
technique sufficient heating are essential in achieving 
a good adaptation in canals of widely varying diameter 

Based on the site and obturation technique, maximum 
case in anteriors accounted for cold lateral condensation 
technique and in posteriors maximum cases accounted 
for matched tapered single cone technique (Figure 5).

DISCUSSION

In this study it is observed that an increased number 

Figure 1: Bar graph shows the distribution of age among patients 
who had undergone Root canal treatment. X axis denotes age 
whereas Y axis denotes number of patients.

Figure 2: Bar graph shows the distribution of gender among 
patients who had undergone root canal treatment. X axis denotes 
gender whereas Y axis denotes number of patients.

Figure 3: Bar graph shows the distribution of anterior/ posterior 
region. X axis denotes anterior/posterior region whereas Y axis 
denotes number of patients.

Figure 4: Bar graph shows the distribution of obturation 
techniques. X axis denotes obturation technique. Y axis denotes 
numbered patients.

Figure 5: Bar graph shows the association between the obturation 
technique and site. Chi Square value=1.120; p value=0.476(>0.05), 
statistically not significant.
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reported that multiple heating has shown to produce 
high levels of gutta-percha shrinkage [36].

Thermafil obturation technique which incorporates the 
use of thermal or frictional heat to plasticize the gutta-
percha, allowing for better adaptation to canal walls, 
higher degree of homogeneity and provide optimum 
apical and coronal sealing when compared to lateral 
condensation. However, this root canal obturation 
technique uses application of forces both laterally and 
apically to fill the canal in three-dimensionally and induce 
application of more stress on the root dentin. Single cone 
obturation technique is a passive obturation technique 
that prevents stresses on the root canal system and 
helps in maintaining the accurate placement of gutta-
percha and prevents extrusion of sealer. The use of a 
bidirectional spiral along with the single cone obturation 
technique helps to carry the sealer along the length, 
moving the excess cement coronally and providing a 
three-dimensional seal. The use of bioceramic sealers, 
along with single cone obturation technique, have 
proved to be beneficial.

This retrospective study was undertaken based on 
the obturation techniques used in permanent teeth 
to emphasise that achievement of three-dimensional 
obturation is an important aspect to prevent reinfection 
of the root canal system. The main purpose of endodontic 
treatment is to clean, shape and fill the root canal space 
thoroughly and prevent any interchange between the 
oral cavity, the root canal system and periradicular 
tissues, providing a barrier to reinfection. The success of 
endodontic treatment depends on adequate mechanical 
debridement of root canal and quality obturation with 
biocompatible material.

CONCLUSION

Within the limitations of the study it can be concluded that 
cold lateral condensation technique is the gold standard 
technique and can be used in case of wider canals.  Single 
cone obturation technique was the most commonly used 
obturation technique and has several benefits such as 
the possibility of a faster endodontic treatment, less 
induction of apical forces thereby reducing the stress of 
the root dentin, prevention of excessive extrusion of the 
root canal sealer and gutta-percha.
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