wjd
10.5005/jp-journals-10015-1384

Amulya Vangala et al

Original Research

Apical Extrusion of Sodium Hypochlorite using Various
Mechanical Activators
1

Amulya Vangala, 2Saurabh R Doshi, 3Anisha Aparadh, 4Vivek Hegde

ABSTRACT
Aim: To evaluate the volume of sodium hypochlorite extruded
from the apex on using various mechanical activators.
Materials and methods: Forty extracted single-rooted mandi
bular premolar teeth were taken. Standardized access opening
with chemicomechanical preparation till protaper F3 was done
with 2 mL of 5.25% sodium hypochlorite in between instrumentation of each file. The apical patency was checked with 10 K file.
The teeth were then divided into four groups: Group I (n = 10)
activation was done with #20 side-vented needle; group II
(n = 10) activation was done with GP cones; group III (n = 10)
activation was done with Irrisafe tips; group IV (n = 10) activation was done with endoactivator. As much as 10 mL of 5.25%
sodium hypochlorite has been used with each group to activate
the irrigant. The extruded sodium hypochlorite during activation
with various systems was been collected in prepared apparatus.
The obtained samples were analyzed for sodium ion concentration. Evaluation of the volume of sodium hypochlorite extruded
from the apex was analyzed using absorption spectrometry.
Then the above results were then statistically analyzed.
Results: Varying amount of apical extrusion was seen among
the above study groups. Minimum amount of apical extrusion
was seen with endoactivator. Maximum amount of apical extrusion was seen with needle irrigation followed by GP cones.
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INTRODUCTION
Successful root canal treatment is based on the sound
principles of debridement, disinfection, and obturation.
The eradication of remnants of pulp tissue and its debris,
microorganisms, and microbial toxins from the root canal
is the main goal of biomechanical preparation.1
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The organic debris (vital and necrotic pulp tissue,
microorganisms) and the inorganic debris (debris deposited on the canal) are difficult to clean by instrumentation.2,3
Hence, root canal irrigation is the key in cleaning and
disinfecting the areas where the instrument cannot reach.4
The most commonly advocated methods are needle
irrigation and manual agitation by GP cones that are
easily available. To improve the penetration and effectiveness of irrigation, other mechanical devices are used.5
Irrisafe is designed for the removal of the smear layer,
dentin debris, and bacteria from the canal. Irrisafe instruments are used during passive ultrasonic irrigation (PUI)
with sodium hypochlorite. It is a small, parallel-shaped,
and noncutting blunt-ended tip.6
Endoactivator system comprises a cordless, contraangled, three-speed battery-operated handpiece. The
tips made from medical-grade polymer are strong and
appropriately flexible. It provides safe, easy, and affordable method designed to clean root canal system.7
There is no irrigant that fulfills all the ideal properties required for irrigation, such as smear layer removal,
broad antimicrobial activity, less surface tension, and less
cytotoxicity. Sodium hypochlorite is one of the most commonly used and widely accepted irrigants in dentistry.
Despite strict control of working length during root canal
preparation, extrusion of the irrigant into the periapical
tissues may occur, which may result in periapical inflammation, pain, and delayed healing.8-11 Numerous clinical
cases have been reported regarding complications as a
result of sodium hypochlorite extrusion beyond the root
canal system into the periapical tissues.12,13
Based on this literature, the purpose of this study is
to evaluate the volume of sodium hypochlorite extruded
apically on activation with the aforementioned techniques.

MATERIALS AND METHODS
Freshly extracted 40 single-rooted, noncarious mandibular premolar teeth were taken. Standard access opening
was done for all the teeth and chemomechanical preparation was done till F3 Protaper (DENTSPLY) with 5.25%
sodium hypochlorite in between each instrument.
The apical patency of the canal was checked with
10 no. K file in between the instrumentation of each file.
All the teeth were mounted on a test tube using a rubber
base material. The teeth were divided into four study
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groups and 10 mL of sodium hypochlorite was used for
activation. Group 1 (n = 10): (Fig. 1)
Final irrigant was activated with #30 gage side-vented
needle. The needle was introduced into the root canal
until it bounded to the root canal, and the needle was
withdrawn 1 mm so that it was no longer in contact
with the root canal walls. Then the irrigation solution
was deposited and irrigated within the root canal for 5
minutes. Group 2 (n = 10): (Fig. 2).
Final irrigant was activated with GP cones 25/06.
In this group, sodium hypochlorite was introduced
into the root canal and then activated using GP cones
for 5 minutes in push-and-pull motion. Group 3 (n = 10):
(Fig. 3)
Final irrigant was activated with Irrisafe #25. In this
group, sodium hypochlorite was introduced into the root
canal and then it was activated using Irrisafe tip for 5
minutes with the tip placed 1 mm short of the apex as per
the manufacturer’s instructions. Group 4 (n = 10): (Fig. 4)
Final irrigant was activated with endoactivator 25/04.
In this group, sodium hypochlorite was introduced

into the canal and then activated with endoactivator for
5 minutes with the tip placed 1 mm short of the apex as
per the manufacturer’s instructions.
As much as 10 mL of 5.25% sodium hypochlorite has
been used with respective group to activate the irrigation
and extruded sodium hypochlorite has been collected in
apparatus (Fig. 5).
Then all the samples were analyzed for sodium ion
concentration in collected apparatus using absorption
spectrometry (Fig. 6).
The mean concentration of sodium in 5.25% of sodium
hypochlorite is 25.06 mg/mL. The following method was
used to calculate the volume of sodium hypochlorite
extruded beyond apex of the teeth.14

Fig. 1: Final irrigant was activated with #30 gage side-vented needle

Fig. 2: Final irrigant was activated with GP cones 25/06

Fig. 3: Final irrigant was activated with Irrisafe #25

Fig. 4: Final irrigant was activated with endoactivator 25/04
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Fig. 5: Apparatus consisting of test tube, rubber base material,
and tooth sample

Fig. 6: Absorption spectrometry

Z is the total volume of sodium in the apparatus; Y
is the measured sodium concentration using sodium
hypochlorite; and X is the volume of sodium hypochlorite
extruded through the apex.

p-value < 0.05 is considered to be statistically
significant (Table 1).

RESULTS

Sodium hypochlorite is used as an irrigant as it effectively
dissolves the vital and nonvital tissues, and also it is an
effective antimicrobial.15
The use of ultrasonic energy with an irrigant contributed to better cleaning of the root canal system than
irrigation and hand instrumentation alone.15 In this
study, the activation was done with various mechanical
activators, such as side-vented needle, GP cones, Irrisafe,
and endoactivator to enhance the effect of the irrigant in
eliminating the bacteria.
But with irrigation and the activation of the irrigant,
there are more chances of the irrigant extruding apically,
which may lead to patients experiencing postprocedural
pain and endodontic flare-ups.14 Therefore, this study
emphasizes on the amount of apical extrusion of sodium
hypochlorite during its activation.
Varying amount of apical extrusion was seen among
the study groups mentioned. Minimum amount of
apical extrusion was seen with endoactivator. Maximum
amount of apical extrusion was seen with needle irrigation, followed by that with GP cones.
The endoactivator had minimal amount of irrigant
extruded from the apex while delivering the irrigant
into the pulp chamber and initiating sonic energy of
endoactivator. During use, the action of the vibrating
tip frequently produces a “cloud” of debris that can be
clinically observed in a fluid-filled pulp chamber. This
hydrodynamic activation serves to improve the penetration, circulation, and flow of irrigant into the more inaccessible regions of the root canal system.16
In an ultrasonic system with Irrisafe tip, the agitation
of fluid in the canal with passive activation created more

The result showed that the apical extrusion of sodium
hypochlorite was found to be in the following order
shown in the Graph 1.
p values are obtained using one-way analysis of
variance (ANOVA) with post hoc Tukey’s correction for
multiple group comparisons after confirming the underlying normality assumption.

Graph 1: Apical extrusion of sodium hypohlorite
Table 1: Comparison between the groups of volume
of sodium hypochlorite
Volume (mL)
Mean ± SD
Median
(Min–Max)
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Group 1
(n = 10)
0.48 ± 0.39
0.33
(0.08–1.04)

Group 2
(n = 10)
0.24 ± 0.14
0.16
(0.01–0.59)

Group 3
(n = 10)
0.20 ± 0.20
0.10
(0.03–0.71)

Group 4
(n = 10)
0.11 ± 0.10
0.075
(0.01–0.32)

DISCUSSION
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turbulence of the fluids, resulting in effective removal of
the debris from the root canal system.17
Irrisafe tip showed more fluid extrusion beyond the
apex than endoactivator. This could be because PUI
creates cavitation and acoustic streaming, but sonic
energy produces only acoustic streaming, leading to less
removal of debris from canal walls, which, in turn, causes
less apical extrusion.18
Brown et al14 has concluded that the use of a reservoir of irrigation in the coronal access cavity results in
significantly less apical extrusion of irrigation solution
than with deep delivery.
Significantly maximum amount of extrusion was
seen with needle irrigation compared to GP cones. This
may be due to the different pressure being exerted apically within the canals. When hand filing is continued,
it causes the hydrostatic pressure sufficiently to force the
fluid beyond the apex.
The clinical significance of apical extrusion during the
preparation is unknown, but the destruction of periapical
tissue by sodium hypochlorite is documented. However,
apical extrusion of irrigant was found to be minimal with
endoactivator system.
Clinicians should consider the biocompatibility of the
irrigating solution, the method of delivery of the solution,
and method of instrumentation during clinical preparation to avoid undue consequences.

CONCLUSION
Within the limitations of the study, we can conclude that:
There is no ideal irrigation system with virtually no apical
extrusion. Although, currently, irrigation systems, such
as endoactivator have a clinical advantage over other
irrigation techniques of minimal apical extrusion; thus,
proving that sonic activation of instruments not only
removes debris but also has minimal apical extrusion of
sodium hypochlorite as compared to all available irrigation systems.
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