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ABSTRACT:

Aims & objectives: Comparing the apical sealing ability of gutta-percha by three different
obturation techniques: Lateral Condensation technique, Single cone root canal obturation
technique and Injectable thermoplasticized gutta-percha technique (System B).

Materials & methods:75 freshly extracted single rooted teeth were collected from the
department of Oral and Maxillofacial Surgery, Bhojia Dental College and Hospital, Baddi,
and cleaned under running tap water, disinfected using 5.25% NaOCI and stored in normal
saline before use. All the specimens were randomly divided into three groups and access
cavities were prepared using diamond burs with air rotor handpiece. After pulp tissue
removal from pulp chamber, # 15 K- file were introduced into canal until it was seen at the
tip of apical foramen. The size and flaring of the coronal preparation was dictated by the
diameter of injection needle of System B system. The Zinc Oxide Eugenol sealer was used in
this study. Instrumented single rooted teeth were randomly assigned one of the three groups.
These three groups include: Group A — 25 single rooted teeth were obturated with Lateral
condensation, Group B — 25 single rooted teeth were obturated with Single cone technique,
and Group C — 25 single rooted teeth were obturated with System B technique. The teeth
remained submerged in the dye for additional 48 hrs at room temperature under atmospheric
pressure. The extent of dye penetration in the specimens for each group will be tabulated and
a Statistical analysis was performed.
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Results: Mean microleakage among specimens of group 1, group 2 and group 3 was 0.26
mm, 0.29 mm and 0.33 mm respectively. While comparing the mean microleakage in
between the three study groups, non-significant results were obtained.

Conclusion: Lateral condensation obturation technique, Single cone obturation technique and
Injectable thermoplasticized gutta- percha obturation technique (System B) are equally
effective as root canal obturation materials for preventing apical microleakage. Nevertheless,
further clinical studies are necessary to confirm these results and evaluate their relevance to
the treatment outcome.

Keywords: Apical microleakage, lateral condensation, obturation technique.

INTRODUCTION

Dental caries is a biofilm-mediated, sugar-driven, multifactorial, dynamic disease that results
in the phasic demineralization and remineralization of dental hard tissues. A key to successful
endodontics and a major goal of contemporary nonsurgical root canal treatment is to seal
completely both the apical and coronal avenues of potential leakage and maintain the
disinfected status reached by the chemical and mechanical cleaning to prevent reinfection and
percolation of bacterial substrates, allowing the periodontium to maintain its integrity and to
achieve healing. Ingle found that nearly 60% of endodontic failures were due to the
incomplete obturation of the root canal system. Cold lateral condensation, after being
successfully tested and used, has set the golden standard in endodontics. However, it has been
found that cold gutta-percha (GP) techniques rely heavily on a root canal sealer to address the
problem of the accessory anatomy, as the core filling material does not move out of the main
canal. Only voids and spreader tracts are reported.’ >

Although tug-back is necessary to obturate the root canal, in some cases there are possibility
of errors to fit the gutta-percha master cone into the 1 to 3 mm end of the root canal. These
include; (i) in apexification cases that have large diameter at the end of the canal (Blunder
Buss); (ii) in recently completed tooth apex (young teeth) the shape of canal in transverse
plan is oval, so the fitting of gutta-percha master cone in the apical portion of the canal is
only on two planes: (iii) despite canal preparation, there are some irregularities in the inner
surface of the root. The gutta-percha master cone cannot fit in to these irregularities.* °
Newer contemporary methods of obturation that involve thermal softening include injectable
thermoplasticized gutta percha systems (Obtura II), heat condensers and recently, the use
single cone obturation is introduced. Newer methods using warm gutta-percha have been
introduced using high or low temperature thermoplasticized injectable gutta-percha.” Hence;
under the light of above mentioned data, the present study was undertaken for evaluating and
comparing the apical sealing ability of gutta-percha by three different obturation techniques:
Lateral Condensation technique, Single cone root canal obturation technique and Injectable
thermoplasticized gutta-percha technique (System B).

MATERIALS & METHODS

This in vitro study was conducted in the Department of Conservative Dentistry &
Endodontics, Bhojia Dental College and Hospital, Baddi. The aim of present study was to
evaluate and compare the apical microleakage in root canals filled with three different
obturating techniques.

1. Group-A Cold lateral condensation obturation technique
2. Group-B Single cone obturation technique
3. Group-C Injectable thermoplasticized gutta- percha obturation technique. (System B)

In this study, 75 freshly extracted single rooted teeth were collected from the department of
Oral and Maxillofacial Surgery, Bhojia Dental College and Hospital, Baddi, and cleaned

http://annalsofrscb.ro 874


http://annalsofrscb.ro/

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 873-879
Received 25 April 2021; Accepted 08 May 2021.

under running tap water, disinfected using 5.25% NaOCI and stored in normal saline before
use.

Selected teeth were carefully examined under stereomicroscope to rule out pre- existing
fractures and radiographed to check for internal resorption, obliterated root canal space or any
other anatomical variation. All debris on the extracted teeth was removed with an ultrasonic
scaler. The teeth was then be placed into 5.25% NaOCL for 8 hours to remove any organic
debris after cleaning, teeth were rinsed and stored in saline.

To eliminate variables in access preparation and to facilitate instrumentation and obturation
and to aid in precise length control, root standardization of 14 mm was done with slow speed
micro motor hand-piece under a constant water flow. The specimens were stored in sterile
water until the procedure was performed.

ACCESS PREPARATION:
All the specimens were randomly divided into three groups and access cavities were prepared
using diamond burs with air rotor handpiece.

CANAL INSTRUMENTATION:

After pulp tissue removal from pulp chamber, # 15 K- file were introduced into canal until it
was seen at the tip of apical foramen. This length subtracted by 1 mm established the working
length of each canal. Hyflex CM rotary files were used to clean and shape the canals using
17% EDTA as a canal lubricant. Maximum apical preparation size of the teeth was # 40.

The size and flaring of the coronal preparation was dictated by the diameter of injection
needle of System B system. For the sake of uniformity, all preparations were made to
standard dimensions regardless of filling technique. After every file size, all canals were
irrigated with 2 ml of 5.25% NaOCL followed by normal saline. Each of the root canal was
dried using paper points.

Sealer standardization:

The Zinc Oxide Eugenol sealer was used in this study. It was mixed to a creamy homogenous
texture as per manufacturer’s instructions and was used to coat the canal walls of selected
teeth.

CANAL OBTURATION:

Instrumented single rooted teeth were randomly assigned one of the three groups. These three
groups include

Group A — 25 single rooted teeth were obturated with Lateral condensation.

Group B — 25 single rooted teeth were obturated with Single cone technique.

Group C — 25 single rooted teeth were obturated with System B technique.

The patency of individual canal were checked with a# 10 K-file, after which the apical stop
was checked with Hyflex CM no 40 file. Each canal was then be irrigated with 2 ml of 5.25%
NaOCl followed by normal saline and dried with absorbent paper points. All canal
preparations and obturations were performed by the operator under aseptic environment
throughout this study.

Just prior to obturation, canal was coated with thin layer of sealer with the help of lentulo-
spiral by rotating counter-clock wise and then up and down motion twice throughout the
length of the canal.

Lateral Condensation Technique (Group A):n=25

Single cone Obturation Technique (Group B):n=25

Thermoplasticized injectable gutta-percha technique (Group-C):n=25

All the teeth were coated except the apical 3 mm with two layers of nail varnish, allowing
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each layer to dry between coats. The roots were immersed in a sealed bottle containing 2%
Methylene blue dye upto 3 mm from the apical portion of the root leaving rest of the root
portion out of dye. pH was adjusted to by mixing 2 gm of methylene blue powder with 100
ml of standard buffer solution [Potassium phosphate and Monobasic sodium hydroxide (0.05
M)]. The teeth remained submerged in the dye for additional 48 hrs at room temperature
under atmospheric pressure. The roots were removed from the dye and rinsed with tap water.
They were allowed to air dry for 36 hours at room temperature. The roots were sectioned
longitudinally in labiolingual direction, at low speed with carborundum disc. The specimen
were mounted on a glass slide and the extent of dye penetration was measured using Stereo
microscope of 20x magnification. Measurements were recorded from the minor diameter of
the tooth to the most coronal extent of the dye penetration. The extent of dye penetration in
the specimens for each group will be tabulated and a Statistical analysis was performed.

RESULTS

Mean microleakage among specimens of group 1, group 2 and group 3 was 0.26 mm, 0.29
mm and 0.33 mm respectively. While comparing the mean microleakage in between the three
study groups, non-significant results were obtained.

Table 1: Mean Microleakage among Different Study Groups

Microleakage Group 1 Group 2 Group 3

Mean (mm) 0.26 0.29 0.33

SD 0.043 0.051 0.064

Table 2: Comparison of Microleakage among Different Study Groups

Microleakage Group 1 Group 2 Group 3

Mean 0.23 0.25 0.31

SD 0.050 0.064 0.073

F- Value 1.027

P- Value 0.361 (Non-Significant)

Table 3: Individual Group Comparison of Mean Microleakage

Multiple Comparison T-Value P-Value

Group 1 Versus Group 2 0.018 0.918 (Non-Significant)
Group 2 Versus Group 3 1.128 0.215 (Non-Significant)
Group 1 Versus Group 3 1.335 0.324 (Non-Significant)
DISCUSSION

The obturation of root canal system needs a lot of attention. Many failures in root canal
treatment in long term are related to incomplete obturation. A good filling should be perfectly
dense and creates a complete seal in all three dimensions of the root canal. Root canal
obturation should be ended to the apical constriction. Many obturation techniques and
equipments are presented so far to enhance and improve the quality of root canal seal. These
include cold lateral condensation, vertical condensation, obtura Il, System B, Ultrafill,
Thermafill, Sucessfill, Simplifill, thermomechanical condensation, and chloroform dip
technique. Lateral condensation technique is one of the most common methods of root canal
obturation. In conventional obturation methods, the tug-back in the gutta-percha master cone
is recommended in order to create and maintain the apical seal.® ° Hence; under the light of
above mentioned data, the present study was undertaken for evaluating and comparing the
apical sealing ability of gutta-percha by three different obturation techniques: Lateral
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Condensation technique, Single cone root canal obturation technique and Injectable
thermoplasticized gutta-percha technique (System B).

In the present study, mean microleakage among the specimens of group 1, group 2 and group
3 was found to be 0.23 mm, 0.25 mm and 0.31 mm respectively. While comparing
statistically, non-significant results were obtained. Also, while doing inter-group comparison
in between individuals group, non-significant results were obtained. Our results were in
concordance with the results obtained by various authors who reported similar findings in
their respective studies. In a previous study conducted by Samson E et al, authors didn’t
observe any significant difference while comparing the apical dye penetration between lateral
condensation and Obtura 11.** Study by Rahimi et al showed no statistical significance
between the lateral condensation and Obtura Il techniques, whereas, on the contrary, Tsukada
et al showed that the technique using melted gutta percha alone may not be favourable as
compared with lateral condensation. The variations in results may be due to the fact that
thermoplastic root canal filling methods like Obtura 11 is technique sensitive.*> **

The Washington study of endodontic success and failure suggests apical percolation of
periradicular exudates into the incompletely filled canals as the greatest cause of endodontic
failures, (Ingle 1994) although apical percolation may be considered as a logical hypothesis.
However, the role of the end products of microleakage in the production of periradicular
inflammation is open to speculation. It would seem safe to assume that noxious products
leaking from the apical foramen acts as an inflammatory irritants.™ *’

Estimation of sealing quality in in vitro studies is done by measuring microleakage that
allows the tracer agent to penetrate the filled canal. A study concluded that, methylene blue
can be used as a dye of choice, since it is inexpensive, easy to manipulate, has a high degree
of staining and a molecular weight even lower than that of bacterial toxins. According to
Camps and Pashley, both dye extraction method and fluid filtration method gave similar
results, because both the techniques measure quantitatively the fluids passing through the
interface between root and the obturating materials. The dye extraction method presents great
advantage over fluid filtration method, as the time passes, the values in fluid filtration method
tend to diminish as the water tends to penetrate all the irregularities before reaching a
platuea.’® 2° Hence, in the present study, methylene blue dye and linear apical microleakage
method was followed.

Lateral compaction had 78.1% of overall filling, the lowest value of all the fillings. This was
mainly because this technique does not produce a homogeneous mass and may leave spaces
between the GP and the dentinal walls or accessory cones. The accessory and master cones
are laminated and remain separate from each other. Sometimes, the sealer fills the space
between the cones, often depicting a denser root fill. Sequential injection and then multiple
compactions of warm GP compensate for the contraction of GP that takes place on cooling
and hence creates a dense obturation.?! Yilmaz et al compared the apical efficacy of the
BeeFill 2in1, System B heating device and Obtura Il systems with the single-cone and cold
lateral compaction techniques at one and two weeks. There were no differences in the apical
seal of the root canals filled with either of the techniques; however, they were not capable of
completely blocking the fluid conductance.™

Various studies have employed different methods to evaluate apical and coronal
microleakage like the degree of dye penetration, radioisotope penetration, bacterial
penetration, electrochemical means and fluid filtration techniques. However, no concrete
results are available that prove the superiority of one sealer over the others. Dye penetration
method is a common technique for microleakage studies; the advantages are low cost, low
toxicity, good availability and ease of storage. Torabinejad et al. has stated that if a root
filling material does not allow penetration of small particles such as dye molecules, it is more
likely to have the potential to prevent microleakage of bacteria and their by-products. As
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methylene blue has a low molecular weight and penetrates more deeply along the root canal
filling, we used it as a leakage marker for the current study.?* 2

In the present study, no-significant difference was observed while comparing the
microleakage among specimens of lateral condensation and single cone obturation group.
These results corroborate with a previous study that reported no difference between the apical
sealing efficiency of these two techniques.” However, when a bacterial leakage model was
used, root canals obturated with single cone Protaper gutta-percha points (Dentsply Maillefer)
showed significantly greater bacterial penetration than cold laterally compacted gutta-percha,
laterally compacted Protaper gutta-percha, Thermafil (Dentsply Maillefer), and System B
(Synbron Endo) at 30 days. Interestingly, the same study failed to show significant
differences among the test groups at 60 days, indicating that the 30-day differences were only
related to the reduction of the speed of bacterial penetration, and not with the sealing efficacy
of the tested obturation systems, which all were levelled eventually.®

CONCLUSION

Lateral condensation obturation technique, Single cone obturation technique and Injectable
thermoplasticized gutta- percha obturation technique (System B) are equally effective as root
canal obturation materials for preventing apical microleakage. Nevertheless, further clinical
studies are necessary to confirm these results and evaluate their relevance to the treatment
outcome.
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