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Abstract

Introduction: Obturation is used to seal and prevent reinfection of the cleansed, shaped, and disinfected
root canal system. It has been stressed that excellent obturation should result in a good seal, which
encompasses the apical, coronal, and lateral seals. There are several obturation procedures available,
with no variation in long-term results, and no approach that eliminates leaking. The aim of the study
is to determine the most commonly used Obturation technique for endodontic treatment of Maxillary
permanent canines.

Materials and method: In this retrospective study, the data was collected from the hospital database
and further analysis was done and the results were tabulated. A statistical analysis of the collected
data regarding the variance among the different obturation techniques used for the treatment of
macxillary permanent canines.

Results: The study sample consisted of 957 patients. Out of 957 patients, 52.42% underwent
endodontic treatment for the maxillary left permanent canine, and 47.58% underwent endodontic
treatment for the maxillary right permanent canine. When it comes to the Obturation technique
used, 58.65% of the population used Lateral compaction technique and 41.35% of the population
underwent Matched taper single cone technique.

Discussion: While other techniques call for a wider flare and the unnecessary removal of sound
enamel for easier instrumentation, cold lateral compaction offers caries- guided removal of tooth
structure. Hence, it is the preferred obturation technique for maxillary canines. While each technique
has its advantages and disadvantages, it is safe to say that most dentists employ the technique which
they are more knowledgeable on. Other factors that contribute to the technique chosen include the
anatomical intricacies of the affected tooth, armamentarium and material availability, cost, patient’s
willingness to comply, etc.

Conclusion: It can be concluded that Cold Lateral compaction is the most commonly used obturation
technique to treat maxillary permanent canines.
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that eliminates leaking [3]. The most commonly employed
obturation techniques are described below:

Introduction

Obturation is used to seal and prevent reinfection of the

cleansed, shaped, and disinfected root canal system. It is
now widely recognized that improperly obturatred teeth are
frequently inadequately prepared [1]. Obturation without
voids and to within 2.0 mm of the apex has been proven to
have a significant positive impact on treatment outcome when
evaluating obturatred roots [2]. It has been stressed that excellent
obturation should result in a good seal, which encompasses the
apical, coronal, and lateral seals. To accomplish this, a variety
of materials and techniques have been devised; nevertheless, all
of the materials and techniques are thought to show evidence of
leakage to some degree. There are several obturation procedures
available, with no variation in long-term results, and no approach

Single Cone Technique: This is when a size-matched larger
taper cone is used to precisely fit the canal preparation. This
method is frequently used in conjunction with specialized
filing systems. This method relies heavily on sealer and may
not completely obturate the canal in three dimensions. The
apical section, however, should be well-fitting. This approach is
preferred by up to 49% of dentists, and experimental evidence
suggests that it is comparable to lateral compaction [4].

Cold lateral compaction technique

The Final Working Length (FWL) and canal shape are
calculated, and a master cone is selected, coated in sealer,
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and compressed laterally with finger spreaders. Until the
obturation is complete, accessory cones will be applied. The
core material and accessory cones remain separated as a result
of this process, which does not generate a homogeneous mass.
Sealers should be used to fill in the gaps as a result. Excessive
force used when compacting GP might cause root fractures

[5].

Warm Vertical Compaction: A master cone with the proper
working length and canal size is selected. At this length,
the cone should be able to withstand displacement. Once
confirmed, the cone is sealed and inserted into the canal,
where it is compacted vertically using a heated plugger until
the apical 3-4 mm length of the canal is filled. Warm bits of
core material are then used to backfill the canal system [6].
It is critical to evaluate the apical fill radiographically before
backfilling; otherwise, correcting apically deficient fills is time
consuming. The continuous wave compaction technique is a
version of this. When commercial heating equipment is used,
it specifies a process of warm vertical compaction [7]. The
warm plugger is introduced to within 5-7 mm of the working
length after fitting an adequate cone with sealer, either in a
continuous ‘down-pack' motion or occasionally. A separation
burst of heat is administered after a 10-second interval, while
the softened GP cools, separating the apical GP. A flat-ended
plugger is used to condense the warm GP apical to the point of
severance, and the canal is subsequently ‘backfilled' using an
injection technique [8].

Warm lateral compaction

A master cone is coated with sealer and introduced, matching
to the working length and canal shaper. The core material
is subsequently compacted laterally with a warm spreader.
The process is then continued with the use of supplementary
canals, and the compaction is done again. The heat causes the
accessories to adhere to the core material, resulting in a more
uniform mass of GP within the canal. The flexibility to control
the working length is a benefit of this approach versus vertical
techniques [9].

Carrier-based Thermoplasticized Technique: Warm GP or
‘Resilon'-coated plastic core carriers are placed to the working
length into the canal. Before obturation, a blank core must be
put into the canal to ensure length, taper, and fit. The canal
should next be lightly coated with sealer, and the point should
be heated in an oven before being cautiously but swiftly
inserted into the canal. This procedure is quick and effectively
obturates the canal, but true length control is poor, and there
is a danger of both sealer and GP extrusion [10]. It is also
common for the GP to ‘strip' off from the carrier before being
fully implanted, resulting in an inadequate fill with voids and
carrier contact with the root wall rather than the sealer and
GP. In instances of retreatment or when a post is planned,
removing cores can be problematic. Although specialized burs
for removing the cores are available, they can be difficult to
use [11].

Thermo mechanical Compaction: A sealer-coated master
cone is attached to the working length and compacted with
a manual spreader and then a rotary instrument running at

5,000 to 10,000 rpm. The rotary instrument is covered with
pre-warmed gutta-percha, which directs the GP and sealer
into the canal and all its intricacies due to its more fluid
state and friction between the compactor and the canal wall
[12].

Plasticised GP techniques

Because the material can flow within the canal area, plastic
approaches have the potential to improve obturation. Due to
challenges in length control, injection procedures without
a cold cone or GP plug at the apical constriction are not
recommended. Despite the fact that GP is highly biocompatible,
the clinician should avoid extrusions, particularly into the
sinus or ID canal [13].

Our team has extensive knowledge and research experience
that has translate into high quality publications [14-28].

The aim of the study is to determine the most commonly used
Obturation technique for endodontic treatment of Maxillary
permanent canines.

Materials and methods

This retrospective study examined the records of patients from
01 June 2019 to 31st March 2021 who visited Saveetha Dental
College and Hospitals. Ethical approval was taken from the
institutional review board. The study population included
patients who underwent endodontic treatment. The study
sample included both male and female gender, predominantly
south indians. Sample size was 10672, out of which 957
underwent endodontic treatment in their maxillary permanent
canines. The necessary data such as age, gender, obturation
technique used etcwas recorded. Incomplete patient data was
excluded. Data was recorded in Microsoft Excel and exported
to the statistical package of social science for Windows (SPSS)
and subjected to statistical analysis. Chi Square test was used
for comparison of groups.

Results

The study sample consisted of 957 patients. The patients were
split into 8 age groups, the maximum patients belonging to
40-49 years of age (Figure 1). The population consisted of
59.29% females and 40.71% males (Figure 2). Out of 957
patients, 52.42% underwent endodontic treatment for the
maxillary left permanent canine, and 47.58% underwent
endodontic treatment for the maxillary right permanent canine
(Figure 3). When it comes to the Obturation technique used,
58.65% of the population used Lateral compaction technique
and 41.35% of the population underwent Matched taper single
cone technique (Figure 4). The correlation between the age of
the patient and the obturation technique used was not found
to be statistically significant, meaning the technique is not
dependent on the age of the patient (Figure 5). The correlation
between the tooth number and the technique used was also
not found to be statistically significant, meaning there is no
association between the technique employed and the side of
the affected tooth (Figure 6). The association between the
Gender of the patient and the technique used was not found to
be statistically significant (Figure 7).
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Figure 1. Pie chart depicting the age groups of the patients in the sample size. 2.1% of the patients were in the age group 12-19 years (dark
blue), 11.71% of the patients were in the age group 20-29 years (green), 21.48% of the patients were in the age group 30-39 years (beige),
29.75% of the patients were in the age group 40-49 years (purple), 21.48% of the patients were in the age group 50-59 years (vellow), 11.17%
of the patients were in the age group 60-69 years (red), 2.1% of the patients were in the age group 70-79 years (light blue) and 0.21% of the
patients were in the age group 80-89 years (white).
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Figure 2. Pie chart depicting the percentages of the gender of the patients in the sample size.40.71 % (Blue) were males, while 59.29% (Green)
were females.
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Figure 3. Pie chart depicting the percentage distribution of the tooth number undergoing endodontic treatment in maxillary permanent canine.
47.58% of the population was affected in the right maxillary permanent canine (blue), while 52.42% of the population was affected in the left
maxillary permanent canine (green).
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Figure 4. Pie chart depicting the percentage distribution of the obturation technique used. 58.65% of the treatments were done using Lateral
compaction technique (blue), while 41.35% of the treatment were done using Matched taper single cone technique (green,).
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Figure 5. Bar chart depicting the association between the tooth number and obturation technique used. X axis represents the tooth number
and Y axis represents the percentage of treatments. Chi square test was done and the association was not found to be statistically significant.
Pearson's Chi value: 11.742, df: 12, p-value=0.467 (p>0.05). Hence, not statistically significant.
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Figure 6. Bar chart depicting the association between the Gender of the patients and obturation technique used. X axis represents the Gender
and Y axis represents the percentage of treatments. Chi square test was done and the association was not found to be statistically significant.
Pearson's Chi value: 5.562, df: 4, p-value=0.234 (p>0.05). Hence, not statistically significant.
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Figure 7. Bar chart depicting the association between the Age of the patients and obturation technique used. X axis represents the Age and
Y axis represents the percentage of treatments. Chi square test was done and the association was not found to be statistically significant.
Pearson’s Chi value: 3.458, df: 15, p-value=0.099 (p>0.05). Hence, not statistically significant.

Discussion

Root canal therapy's ultimate biologic goal is to prevent or
cure apical periodontitis. Root canal treatment seeks to achieve
this goal through debridement, disinfection, and obturation of
the root canal system when the pulp is made non—viable [29].
Obturation is used to create a fluid-tight barrier around the
periradicular tissues to protect them from bacteria in the oral
cavity. While achieving a perfect airtight or hermatic seal is
unrealistic, every effort should be taken to achieve this goal
[30]. The goals of an obturation are as below:

Prevent microorganisms or possible nutrients from accessing
the dead space of the root canal system through coronal
leakage [31].

Prevent periapical or periodontal fluids from penetrating into
the root canals and nourishing bacteria [32].

To prevent their multiplication and pathogenicity, enshrine
any remaining microorganisms that have survived the
debridement and disinfection stages of treatment [33].

The appropriate location, cleaning, shape, and obturation of
the root canal system is an adequate measure for root canal
therapy's long-term success. As a result, if any of these criteria
are disregarded, the treatment outcome may be jeopardised,
leading to post-treatment infection, discomfort, and/or
complications in the treated tooth. The maxillary canines
are the longest teeth in the human dental arch, which is
very well known. They're flattened in the cervical area and
should be flared to allow for proper instrumentation [34].
Previous studies conducted by Er, et al. have concluded that
Thermomechanical compaction using System B can be very
well used for endodontic treatment of maxillary canines and
that the heat in the compaction did no potential harm to the
maxillary canine models [35]. Hussain et al had concluded
that the endodontic treatment of long canines can be proceeded
using Instrument Cable Removal technique [36].

While each technique has its advantages and disadvantages, it
is safe to say that most dentists employ the technique which
they are more knowledgeable on. Other factors that contribute
to the technique chosen include the anatomical intricacies of
the affected tooth, armamentarium and material availability,
cost, patient’s willingness to comply, etc. [37].

A study conducted by Oh et al has concluded that when
compared to Orthograde MTA obturation, Cold Lateral
Compaction technique was found to have lower filling
densities [38]. This is in contradiction to the current study,
where lateral compaction is the most commonly used
obturation technique. This can be attributed to the easiness of
handling the instruments in Cold lateral compaction. Lateral
compaction is the technique employed by Yousef et al for the
endodontic treatment of a 32 mm long maxillary canine, due
to this technique offering sufficient root canal cleaning, shape,
and obturation, but also allowed for the preservation of the
tooth's residual structure [39].

Thermoplasticized GP techniques run the risk of overheating
the tooth structure and causing damage to the periodontium.
All warm techniques have to be controlled with precision
and accuracy as they pose a risk of heating the tooth beyond
repair, causing fractures, cracks and perforations [40]. Prior to
obturation, the root canal system must be chemo-mechanically
prepared. The root canal system must be obturated to the
correct length and without voids in order to be successful.
The coronal seal also contributes to this achievement. There
is no particular approach that is superior to another, and case
selection is crucial. Recent advancements have sought to make
obturating canals easier; nevertheless, due to the constraints of
in vitro research in this area, patience is required in order for
meaningful clinical trials to arise [41]. While other techniques
call for a wider flare and the unnecessary removal of sound
enamel for easier instrumentation, cold lateral compaction
offers caries- guided removal of tooth structure. Hence, it is
the preferred obturation technique for maxillary canines [42].
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Conclusion

It can be concluded that Cold Lateral compaction is the
most commonly used obturation technique to treat maxillary
permanent canines. This is due to the easiness of handling
the instruments, sufficient root canal cleaning, shape, and
obturation, but also allowed for the preservation of the tooth's
residual structure.
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