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ABSTRACT: 
Background:  To compare the efficacy of root canal obturation techniques. Materials & Methods: Twenty participants were 

recruited for the study, with each of the two obturation methods applied to ten individuals. Following obturation, radiographs 

were taken for evaluation, and the filling of the canals was assessed using the Chi-squared test. The obtained results were 

analyzed utilizing SPSS software. Results: In Group I, the average percentage of gutta-percha filling was 99.20%, whereas in 

Group II, it was 92.85%. Conclusion: The warm vertical condensation technique exhibits fewer voids and greater adaptation 

in comparison to the cold lateral obturation technique. 

Keywords: obturation technique, warm vertical, cold lateral. 

 

Received: 18 September, 2023 Accepted: 21 October, 2023 

 

Corresponding Author: Dr. Prashant Acharya, Medical officer dental, PHC Roura Bilaspur  

 

This article may be cited as: Acharya P, Kumari N. Analysis of efficacy of two root canal obturation techniques. Int J Res 

Health Allied Sci 2023; 9(3):53- 56 

 

INTRODUCTION  

Successful endodontic treatment plays a critical role in 

tooth preservation. Over the last decades, there have 

been major developments in materials and techniques, 

which have improved the quality of endodontic 

treatment. However, there is still potential for further 

improvement. 1,2 The aim of root canal treatment is to 

completely access the endodontic system, disinfect the 

dentin, and seal the entire endodontic space. After 

proper chemo-mechanical preparation, the endodontic 

system must be adequately sealed to prevent 

reinfection and promote apical healing. 3,4 For this 

reason, various types of obturation techniques and 

materials have been developed. 

A root canal filling generally consists of a core material 

(usually gutta-percha) and a low-viscosity sealing 

material (sealer), which should both compensate for 

irregularities in the prepared root canal and seal the 

dentinal tubules, ramifications, and accessory root 

canals. 5 The amount of sealer used should ideally be 

as low as possible, since most sealers are soluble in 

liquids and dimensional changes occur during their 

setting. 6 Various techniques have been developed to 

achieve the proper obturation of root canal system 

including the vertical compaction, lateral compaction 

and carrier based obturation. 7 Over the years, pitfalls 

with one technique have often led to the development 

of newer methods of obturation. Lateral compaction of 

GP is the gold standard technique. 8 Thermafil 

provides a void free obturation along with minimal 

sealer thickness and a higher degree of homogeneity. 8 

Calamus is a recent technique of obturation of root 

canal system. 9 The ability to provide fluid tight apical 

seal determines the efficacy of a particular obturation 

technique. 10 Although the sealing properties of 

different obturation systems have been investigated, 

the effect of overall sealing performance with calamus 

obturating system in various levels of root canal is still 

unknown. 

A reduced microbial load in the absence of a 

subsequent apical and coronal seal can cause 

recurrence of infection. 11 Persistent bacteria can use 

tissue remnants from unprepared areas as nutrients, 

leading to bacterial proliferation that is sustained if 

tissue fluids move into the canal from the periapical 

region. 12,13 This occurs by one or a combination of 

these mechanisms: the inability of the immune system 

to reach these bacteria, a supply of nutrients from the 

periapical region, and new bacteria entering from the 

coronal orifice. 14 Proponents of the multiple visit 

endodontic treatment favor the use of intra-canal 

medicaments to overcome this problem. However, it is 

ineffective in eliminating bacteria. 15 Hence, this study 
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was conducted to compare the efficacy of root canal 

obturation techniques. 

 

MATERIALS & METHODS:  

Twenty participants were recruited for the study, with 

each of the two obturation methods applied to ten 

individuals. The subjects were organized into two 

groups, with Group 2 receiving obturation through the 

cold lateral condensation technique and Group 1 

through the warm vertical condensation technique. A 

thorough medical history was obtained from each 

participant. Following obturation, radiographs were 

taken for evaluation, and the filling of the canals was 

assessed using the Chi-squared test. The obtained 

results were analyzed utilizing SPSS software. 

 

RESULTS: 

A total of 20 participants were included in the study, 

with the subjects being split into two groups. Group I 

underwent obturation using the warm vertical 

condensation technique, while Group II underwent 

obturation using the cold lateral condensation 

technique. In Group I, the average percentage of gutta-

percha filling was 99.20%, whereas in Group II, it was 

92.85%. Warm vertical condensation demonstrated 

fewer voids compared to the cold lateral condensation 

technique.  

Table 1: mean percentage of gutta-percha filled area 

Groups  No. of 

samples 

Mean (%) SD 

Group I 10 99.20 0.1 

Group II 10 92.85 0.5 

 

DISCUSSION: 

In recent years, a number of plasticized gutta-percha 

techniques have been introduced that have purported 

to seal the root canal better, like Warm Vertical 

Compaction technique (WVC) and Thermafil 

obturation technique which incorporate 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. 16,17 The WVC technique takes 

advantage of excellent gutta-percha filling as close as 

possible to the apex. The Thermafil obturation 

technique produces higher radiopacity, excellent 

viscosity and fluidity and produces a high degree 

homogenous mass of gutta-percha in the canal unlike 

lateral condensation. 18 Hence, this study was 

conducted to compare the efficacy of root canal 

obturation techniques. 

In the present study, a total of 20 participants were 

included in the study, with the subjects being split into 

two groups. Group I underwent obturation using the 

warm vertical condensation technique, while Group II 

underwent obturation using the cold lateral 

condensation technique. A study by Samadi F et al, 

evaluated the percentage of gutta-percha-filled area 

(PGFA) using microscopic analysis of the cross-

sections in the apical third of root canals when filled 

either with Thermafil technique, Warm Vertical 

Condensation technique and Cold Lateral 

Condensation technique without using sealers. Sixty 

single rooted extracted per-manent teeth were 

collected. After crown amputation, the teeth were 

randomly divided into three experimental groups of 20 

specimens each. Group I–Thermafil obturation 

technique, group II–warm vertical condensation 

obturation technique and group III–cold lateral 

condensation obturation technique. Obturation was 

performed by specific techniques without using 

sealers. After obturation, the teeth were cross-

sectioned horizontally at 2 to 3 mm from apex with the 

help of double sided diamond disk. Sections were 

digitally photographed and measured under 

Stereomicroscope at magnification of 50×. Using a KS 

100 imaging system the area of canals and the gutta-

percha was recorded, also the percentage of gutta-

percha filled area (PGFA) was calculated. The 

observations thus obtained were subjected to statistical 

analysis using ANOVA and student ‘t’ test. Maximum 

group difference was observed between groups I and 

III (3.558 ± 0.138) while minimum difference was 

observed between groups I and II (1.223 ± 0.137). 

Thus, all the between group differences were 

statistically significant. This study supports the belief 

that the Thermafil Obturation technique produces 

significantly higher percentage of gutta-percha filled 

area (PGFA) than the warm vertical condensation 

technique or cold lateral condensation technique. 19 

In the present study, in Group I, the average percentage 

of gutta-percha filling was 99.20%, whereas in Group 

II, it was 92.85%. Warm vertical condensation 

demonstrated fewer voids compared to the cold lateral 

condensation technique. Another study by Bhandi S et 

al, compared the completeness of root canal obturation 

between the two most prevalent methods—cold lateral 

condensation and warm gutta-percha techniques—

using micro-CT (PROSPERO reg no. 249815). 

Articles that compared both techniques and were 

published in English were included. Data was 

extracted and the risk of bias was assessed using an 

adapted tool based on previous studies. A total of 141 

studies were identified by the search. Following the 

screening and selection of articles, 9 studies were 

included for review. Data was extracted manually and 

tabulated. Most studies had a moderate risk of bias. 

None determined operator skill in both methods before 

comparison. The data extracted from the included 

studies suggests that both techniques produce voids in 

the obturation. The thermoplasticized gutta-percha 

techniques may result in fewer voids compared to cold 

lateral condensation. Considering the limitations of the 

included studies, it was concluded that neither 

technique could completely obturate the root canal. 

Thermoplasticized gutta-percha techniques showed 

better outcomes despite a possible learning bias in 

favor of cold lateral condensation. 20 Many studies 

considered cold lateral compaction as a standard 
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procedure in endodontic obturation. 21 It is a cost-

effective, predictable, and safe obturation technique 

with good long-term results. 22 However, cold lateral 

compaction is also known to be difficult and error 

prone and is particularly susceptible to the presence of 

voids, underfilling of curved root canals, and vertical 

root fractures associated with the application of high 

compaction forces. 23,24 As a simple alternative, 

matching-taper single-cone obturation was introduced. 

A tapered gutta-percha master cone corresponding to 

the final shaping file is used without the need for 

accessory cones. This method was found to produce 

results comparable to the cold lateral compaction 

technique. 25 However, since root canals are rarely 

circular, the spaces adjacent to the prepared round 

canals are only filled with sealer, which may lead to 

less dense root canal fillings compared to other 

techniques. 26 In this context, the sealer is of great 

importance. The characteristics of epoxy-resin-based 

sealers like AH Plus® (Dentsply Sirona, Charlotte, 

NC, USA) are reported to represent the benchmark in 

root filling materials. 27 Cold lateral condensation 

technique is a common method for obturation. 

According to Gordon et al (2005) and Xu et al (2007) 

CLC technique serves as the gold-standard against 

which new techniques are compared. In the present 

study, though the density of gutta-percha was found to 

be relatively good, but obvious voids and spreader 

tracts were apparent in the cross-sections. 28,29 Warm 

vertical condensation technique should result in the 

plasticizing of the gutta-percha apical to the heat 

carrier. It can be concluded that after WVC the quality 

of the adaptation of gutta-percha to the wall of the 

apical root canal varies and the sufficient amount of 

gutta-percha present in the apical canal and sufficient 

heating are essential in achieving a good adaptation in 

canals of widely varying diameter. Venturi and Breschi 

(2004) reported that multiple heating has shown to 

produce high levels of gutta-percha shrinkage. 30 

 

CONCLUSION: 

The warm vertical condensation technique exhibits 

fewer voids and greater adaptation in comparison to 

the cold lateral obturation technique. 
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