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Abstract
Aim: This study aims to analyze the pulpectomy procedures utilizing two distinct obturation techniques: the
NaviTip method versus the disposable syringe technique, to evaluate the effectiveness and outcomes and their
influence on children’s behavioral responses.
Materials and Methods: This study examines the efficacy of two obturation techniques used in pulpectomy for
primary molars in paediatric patients aged 4 to 14 years, involving 40 participants (20 males and 20 females).
Patients presented with issues like pain and swelling due to severely decayed maxillary primary molars,
necessitating pulpectomy. Standard endodontic techniques, along with irrigation using normal saline and sodium
hypochlorite, were employed to disinfect the canal. Teeth were then randomized into two groups: one used the
NaviTip technique with zinc oxide eugenol for precise delivery, and the other used a modified disposable
syringe for controlled expression of the material. Postoperative radiographs evaluated the quality of the
obturation, checking for optimal fill conditions and any voids.
Statistical Analysis and Results: The patients were assigned to two groups: Group 1 used the NaviTip
technique, while Group 2 employed a conventional syringe method. Results indicated that in Group 1, 40% of
cases were underfilled, 50% achieved optimal filling, and 10% were overfilled. In Group 2, underfilling
occurred in 20% of cases, 70% were optimally filled, and 10% were overfilled, showing better overall outcomes
for the conventional method. Analysis of voids in the obturation material showed 10% in Group 1 and 30% in
Group 2, highlighting a higher risk of voids with the syringe method. A one-way ANOVA further revealed
significant differences in treatment outcomes between the two techniques. This study provides valuable insights
for improving pulpectomy practices in paediatric dentistry.
Conclusion: The study concluded that the NaviTip technique was superior, reducing air spaces in the filling
material for a better seal, leading to higher success rates. Additionally, children responded more positively when
the NaviTip method was used, indicating it enhances both clinical outcomes and patient comfort.
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Introduction

A pulpectomy is a specialized dental procedure
aimed at preserving an infected or compromised
primary (baby) tooth by meticulously removing the
infected pulp tissue from both the crown and the
root canals. This procedure is crucial in preventing
the premature extraction of the tooth, which can
have lasting effects on a child's oral development.
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The process begins with the careful administration
of local anaesthesia around the affected tooth to
ensure that the child remains comfortable and pain-
free throughout the treatment. Once the area is
sufficiently numb, a dental dam is placed around
the tooth.'? This rubber-like barrier serves two
essential purposes: it isolates the tooth being
treated to maintain a clean and dry working
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environment and helps to prevent moisture
contamination from saliva. Next, the dentist creates
a small access hole in the tooth’s crown to reach the
pulp chamber. Using specialized endodontic
instruments, the dentist navigates into the pulp
chamber and the root canals, meticulously
removing all infected or necrotic pulp tissue.>*
This step is critical, as any remaining infected
tissue could lead to further complications and
require additional treatment. After the extraction of
the pulp, the root canals undergo thorough cleaning
and disinfection. This involves the use of various
tools and irrigating solutions to eliminate any
residual bacteria and debris.>® Ensuring that the
canals are free from infection is vital for the
success of the procedure. Following this, the dentist
fills the cleaned root canals with a safe, resorbable
medicated material, which is designed to facilitate
healing and prevent reinfection. The access hole is
then sealed with dental cement to protect the
interior of the tooth. To safeguard the tooth until
the permanent tooth emerges, a dental crown is
typically placed over it.”® These crowns are often
made of durable materials like stainless steel,
providing added strength and protection to the
compromised tooth. An advanced technique called
the NaviTip technique can be incorporated during
the pulpectomy to significantly enhance the filling
process. This method involves using a flexible
metal tip that connects to a syringe, allowing for
precise injection of a resorbable filling paste deep
into the cleaned root canals.>!® The precision of
this technique minimizes the risk of trapping air
bubbles within the filling, ensuring a more uniform
and effective sealing of the canals. In addition to
the NaviTip technique, there is also a simpler and
more cost-effective method for the filling phase
that utilizes disposable syringes. For this approach,
a standard medical syringe with a blunted needle is
employed to efficiently inject a flowable root canal
paste, such as zinc oxide-eugenol or a mixture of
calcium hydroxide and iodoform, into the cleaned
root canals.'"'? These advanced and simplified
delivery techniques not only streamline the entire
pulpectomy process, reducing the overall time
spent during the obturation phase, but they also
yield positive behavioural responses in paediatric
patients during dental visits. Shorter treatment
times help to minimize fatigue and anxiety,
significantly lowering the chances of negative
reactions such as crying or restlessness.
Furthermore, utilizing simpler syringe systems can
reduce mechanical noise and abrupt movements,
which greatly enhances the comfort and calmness
perceived by the child throughout the treatment.
Overall, the successful execution of a pulpectomy
ensures the long-term health of a child's primary
teeth, contributing positively to their dental and
emotional well-being.!® This study aims to analyze
the pulpectomy procedures utilizing two distinct
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obturation techniques: the Navitip method versus
the disposable syringe technique, to evaluate the
effectiveness and outcomes and their influence on
children’s behavioral responses.

Materials and Methods

This study meticulously investigates the efficacy of
two distinct obturation techniques employed during
pulpectomy procedures in primary molars among
paediatric patients aged 4 to 14 years. A total of 40
young patients, consisting of an equal mix of male
and female participants, were recruited. These
patients presented with significant dental issues,
including spontaneous or persistent pain, localized
swelling, and severely decayed maxillary primary
molars, which necessitated intervention through
pulpectomy. Before undergoing the procedures,
every patient was subjected to comprehensive
clinical evaluations in accordance with rigorously
defined inclusion and exclusion criteria. Ultimately,
the 40 patients were evenly divided into two
treatment groups, each comprising 20 individuals.
One group utilized the NaviTip technique for
obturation, while the other employed a disposable
syringe technique. The specific inclusion criteria
for participation in the study included children who
demonstrated cooperation during dental
procedures, as well as having primary teeth
diagnosed withirreversible pulpitis. Additionally, it
was essential that the patients had sufficient
remaining root structure to support the pulpectomy
treatment effectively. In contrast, patients were
excluded from the study if they had severe systemic
health issues, exhibited uncooperative behaviour,
presented with significant root resorption, or had
teeth classified as non-restorable. Conducting the
pulpectomy involved a series of meticulous steps to
prioritize patient comfort and the treatment's
success. Initially, local anaesthesia  was
administered to minimize discomfort, ensuring that
the patient remained as relaxed as possible during
the procedure. Once the anaesthesia took effect, the
affected tooth was isolated using a rubber dam to
maintain a dry operating field, facilitating enhanced
visualization and access to the tooth. Following
isolation, the root canal was prepared using
standard endodontic instrumentation techniques.
This process was complemented by appropriate
irrigation solutions, specifically normal saline and a
concentrated  solution of 5.25%  sodium
hypochlorite, to achieve effective disinfection of
the canal system. After cleaning and shaping the
canal, the prepared teeth were randomized into one
of the two groups for obturation. In the NaviTip
technique, a specially formulated mixed paste of
zinc oxide eugenol was carefully loaded into a
syringe, which allowed for precise delivery of the
material into the canal space. This method was
designed to ensure that the obturation material
filled the canal homogeneously. On the other hand,
the disposable syringe technique utilized a
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modified syringe that was back-loaded, enabling
controlled and deliberate expression of the
obturation material into the canal space. Once the
obturation process was completed, immediate
postoperative radiographs were taken to evaluate
the quality of the fill within the canals. These
radiographs were crucial for assessing various fill
conditions, which were then categorized as optimal,
underfilled, or overfilled. Additionally, the
evaluation included checking for the presence of
voids or gaps within the root canal system, which
could compromise the treatment outcome.
Ultimately, this study was to analyze and compare
the clinical outcomes and quality of the two
different obturation techniques. Furthermore, it
seeks to evaluate how each method influences the
behavioural responses of children undergoing
pulpectomy procedures. The findings will provide
valuable insights and contribute to the
establishment of best practices for paediatric
endodontic treatment, ensuring better care for
young patients in the future.

Statistical Analysis

In this study, all statistical analyses were conducted
using SPSS version 31.0, a robust software
application that is widely utilised for statistical
computing and data analysis, particularly within the
social sciences. The analyses primarily employed
the chi-square test, a statistical method known for
its effectiveness in assessing differences in
proportions among various groups. This test allows
researchers to determine whether there are
significant  associations between categorical
variables by comparing observed frequencies with
expected frequencies. By utilising this approach,
we aimed to gain deeper insights into the patterns
and relationships present within the data collected
for the study.

Results

This study conducts an in-depth examination of the
effectiveness of two distinct obturation techniques
utilized in pulpectomy treatments within a targeted
sample of 40 paediatric patients, ranging in age
from 4 to 14 years. The sample population
consisted of an equal number of male and female
participants, all presenting with severely decayed
primary maxillary molars and seeking treatment
through the pulpectomy process. To ensure a robust
comparison, the 40 patients were systematically
assigned into two separate treatment groups, each
comprising 20 individuals. Group 1 was treated
using the NaviTip technique for obturation, a
method that utilizes a specialized delivery system
intended to enhance the precision and efficiency of
filling. In contrast, Group 2 underwent the
conventional method of obturation, executed via a
standard disposable syringe technique, which is
traditionally used in clinical practice for such
procedures. The results of this study, meticulously
outlined in Table 1, reflect a carefully structured
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approach to research design, with each group
defined by specific pre-set criteria that aligned with
the overarching objectives of the investigation. In
Group 1, detailed in Table 2, the assessment
outcomes indicated noteworthy results: of the 20
patients who received pulpectomy and onturation
with the NaviTip method, the analysis highlighted
that 8 cases (40%) were categorized as underfilled,
10 cases (50%) achieved optimal filling, and 2
cases (10%) resulted in overfilling. These findings
underscore a significant variability in the quality of
the obturation achieved with this method.
Conversely, Table 3 provides insights into the
results for Group 2, where patients treated with the
disposable syringe technique were evaluated. The
statistical outcomes from this group revealed a
more favourable performance, with a lower rate of
underfilling at 5 cases (20%), a notably higher rate
of optimal filling at 14 cases (70%), and only 1
case (10%) exhibiting overfilling. This indicates a
more consistent efficacy of the conventional
syringe method in achieving the desired obturation
quality. Further scrutiny was directed towards the
presence of voids within the obturation materials,
as voids can significantly compromise the integrity
of the treatment outcome. In Group 1, as detailed in
Table 4, analysis revealed that 2 cases (10%)
demonstrated the presence of voids, while 18 cases
(90%) were void-free, suggesting a high level of
obturation quality with minimal defects. In stark
contrast, the outcomes for Group 2, illustrated in
Table 5, indicated a concerning trend, with 6 cases
(30%) showing voids, while 14 cases (70%)
exhibited no voids. This result points to a higher
incidence of void formation risk associated with the
disposable syringe method when compared to the
NaviTip technique. Finally, Table 6 encapsulates
the comparative analysis among all evaluated
groups through a one-way ANOVA, providing
essential statistical insights into the effectiveness of
the two obturation techniques. The overall findings
reveal significant differences in the quality of
treatment outcomes between the two methods,
contributing valuable data to the field of paediatric
dentistry and offering implications for future
clinical practice in pulpectomy treatments. This
comprehensive  examination  enhances  our
understanding of the strengths and limitations
inherent in each obturation technique, ultimately
guiding clinicians towards improved treatment
strategies for paediatric patients.

Table 1: The study has been categorized into two
distinct groups, each defined by specific criteria
that reflect the focus and objectives of the research
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(N=40)

Table 2: Group 1 (n=20) Patients underwent
pulpectomy treatment and obturation using the
Navitip method. The quality of the obturation was
assessed, and statistical analysis was performed
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Table 3: Group 2 (n=20) Patients underwent
pulpectomy treatment and obturation using the
disposable syringe method. The quality of the
obturation was assessed, and statistical analysis
was performed
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Table 4: Group 1 (n=20) Patients underwent
pulpectomy treatment and obturation using the
Navitip method. The presence and absence of voids
was assessed, and statistical analysis was
performed
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Table 5: Group 2 (n=20) Patients underwent
pulpectomy treatment and obturation using the
disposable syringe method. The presence and
absence of voids was assessed, and statistical
analysis was performed
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Table 6: Estimation amongst all studied groups
using one-way ANOVA
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Discussion

Boutsiouki C et al reviewed in their study that a
pulpectomy is a specialized dental procedure
designed particularly for paediatric patients. Its
primary objective is to eliminate infected or
necrotic pulp tissue from both the crown and the
root canals of primary (baby) teeth. Commonly
referred to as a "baby root canal," this procedure is
performed by paediatric dentists or endodontists
when children present with severe toothaches,
advanced decay, or infections that compromise the
health of their primary teeth. Preserving the
integrity of these baby teeth is vital, as they play a
critical role in the development of the child's
chewing function and ensure adequate spacing for
the proper eruption of permanent teeth.!*!
Moudgalya MS et al reported in their study that the
pulpectomy procedure is typically completed in a
single office visit and consists of several
methodical steps. Initially, the dentist uses a topical
aesthetic gel to numb the area around the affected
tooth, followed by the administration of a local
aesthetic to ensure complete comfort during the
procedure. For particularly anxious children,
additional sedation options, such as nitrous oxide
(commonly known as laughing gas), may be
offered to alleviate their anxiety and help them
relax throughout the treatment.'®!? Vitali FC et al
reported in their study that once the area is
appropriately numbed, a dental dam is placed over
the tooth being treated. This small rubber cloth
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isolates the tooth from the surrounding
environment, preventing saliva and bacteria from
contaminating the workspace, which is essential for
maintaining a dry and clean area during the
procedure. After isolation, the dentist carefully
drills into the crown of the tooth to access the pulp
chamber.!®!” Farhadian A et al reported in their
study that this step involves removing the outer
decayed portion of the tooth, allowing for a clear
view of the underlying infected pulp tissue.
Utilizing specialized instruments known as dental
files, the dentist meticulously cleans out all infected
and necrotic pulp tissue from the root canals. These
files come in various sizes and shapes, enabling the
dentist to navigate the intricacies of the canal
systems effectively. Following the cleaning
process, the root canals undergo disinfection and
thorough rinsing with antibacterial solutions, aimed
at eliminating any remaining bacteria and debris
that could impede healing or lead to further
complications. Once the canals are clean and
disinfected, they are filled with a biocompatible,
resorbable therapeutic paste, such as Zinc Oxide
Eugenol or iodoform paste.?*?! Subramanian A et al
included in their study that this type of filling is
advantageous as it safely dissolves as the roots of
the baby tooth are gradually absorbed over time,
allowing for natural tooth resorption. To finalize the
procedure, the access hole created in the crown is
sealed with dental cement to prevent contamination
and protect the interior of the tooth. Additionally, to
strengthen the overall structure of the tooth and
safeguard it against fractures, a preformed stainless
steel crown is typically placed over the tooth. This
crown not only restores the tooth's function but also
provides a durable solution until the permanent
tooth is ready to erupt. Recent advancements in
pulpectomy techniques, such as the NaviTip
method, have further enhanced the procedure.???
Nagarathna C et al reported in their study that this
innovative approach employs flexible delivery tips
for precise irrigation and filling of the canals,
leading to considerably improved outcomes when
compared to traditional methods. Moreover, the
Disposable ~ Syringe  Technique  offers a
straightforward and effective means of filling the
root canals, serving as a reliable alternative to more
complex devices. These modern techniques help
streamline the pulpectomy process, significantly
reducing chair time for young patients and
minimizing anxiety. By utilizing smaller
components that present a less intimidating
appearance than traditional syringes, dentists can
create a more comfortable and less stressful
experience for children. The efficiency of these
methods not only leads to shorter procedural times
but also contributes to higher cooperation rates
among pediatric patients and lower levels of
distress, positively affecting their overall behaviour
during dental visits.?*?
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Conclusion
In this study, the authors conducted a comparative
analysis of pulpectomy procedures, focusing on
two distinct obturation techniques: the NaviTip
method and the disposable syringe technique. The
primary objective was to evaluate the effectiveness
and outcomes of each method, as well as their
influence on children's behavioural responses
during treatment. The research findings concluded
that the NaviTip technique demonstrated notable
superiority over the disposable syringe method.
Specifically, it was more effective in minimising
the presence of air spaces, or voids, within the
filling material, which is crucial for achieving a
proper seal. This better sealing capability translated
to improved success rates in treatment outcomes.
Additionally, the study found that children
exhibited more positive behavioural responses
when the NaviTip method was utilized, suggesting
that this technique not only enhances clinical
effectiveness but also contributes to a more
comfortable experience for young patients during
pulpectomy procedures.
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