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ABSTRACT

Aim: This study evaluated the efficacy of three techniques of removal of calcium hydroxide
[Ca(OH),)] from the root canals, i.e. hand filing, rotary instrumentation, & ultrasonic
irrigation (UI). Materials and Method: Sixty freshly extracted single rooted human
permanent teeth with intact apices were selected. All the tooth samples were decoronated to
obtain a length of 14 mm from apex. After BMP, an artificial groove, 3 mm in length, 0.2
mm in width and 0.5 mm in depth was then cut in the root canal dentine of one half of each

specimen at a distance of 2 mm from the apex. Grooves were filled with Ca(OH), . The root

halves were then re-assembled and access cavities were tempor. led with a cotton
pellet and temporary restorative material. Samples were randomly divi

Ca(OH), removal using three different techniques. Each

KRUSKAL-WALLIS TEST. Result : )T the tested methods could
completely clean the Ca(OH), from th zed groove in the apical third of the
root canals. Rotary and U igni a(OH), than HAND files, with no

Keywords: Ca, Hydro oTaper gold, Ultrasonic irrigation
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INTRODUCTION

The presence of microorganisms in the root canal plays a major role in the pathogenesis and
progression of pulp and periapical diseases. The primary aim of endodontic treatment is to

remove as many bacteria as possible from the root canal system and then to create an

environment in which any remaining organisms cannot survive. Root canal treatment aims to

and the use of an antimicrobial irr se of intracanal dressing to

enhance the success of root canal

rption, and even leads to hard tissue formation, repair of
of root fracture, pulpotomy procedures, apexogenesis,

apexification.[4]

Calcium hydroxide Ca(OH), medicament should be completely removed from the canal
walls before root canal fillings because any residues in the canal walls will negatively affect
the quality of root canal filling and produce a negative impact on the prognosis of treated
tooth. Furthermore, remnants of calcium hydroxide may influence the dentine bond strength
by interfering with the sealing abilities of the root canal sealers, resulting in potential

reduction of sealer adaptation. The removal of calcium hydroxide Ca(OH), residue from
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irregular canal walls is difficult. The most common method for removing calcium hydroxide
Ca(OH), is the use of “master apical file” (MAF) at working length combined with copious
sodium hypochlorite (NaOCl) and ethylenediaminetetraacetic acid (EDTA) solution for

irrigating the canals.[5]

Several other techniques have been proposed to remove the Ca(OH), dressing from the root
canal system including chemical cleaning solutions irrigated with NaOCl, EDTA, citric acid,
lactic acid or other chemicals and mechanical cleaning with endodontic hand files, sonic

instruments has been

activation, ultrasonic irrigation and canal brush system. NiTi rot
advocated among the latter, a wide variety of multiple rotary file s

Gold, Profile, HERO shaper and ProTaper have been employed.[6]

ch as ProTaper

removal of Ca(OH), from the middle and apica 1d canal walls using
hand files (K file), rotary files, and ultr ic 1rT1g oscope was used for

evaluation of efficacy among these me

MATERIALS AND METHE

Sixty single rooted lected. Decoronation was performed to

obtain a flat cor to standardize the length of all samples. Access cavity
was prepared a ical foramina was standardized by inserting a size 10 k-

file so that the tip is i gurgical operating microscope.

Worki i was done Imm short of that position. Cleaning and shaping
was done

3% sodium h

technique using rotary files (Protaper Gold no. 25, 6% taper).
1te was used as irrigant. Penultimate rinse was carried out with 17%

ethylenediaminetetraacetic acid for 1 min and distilled water was used as final rinse.

Two longitudinal grooves were made in the buccal and lingual aspect of each root, with a

diamond disk and split into two halves by a chisel.

Creating artificial groove: A longitudinal groove at the apical third, 3mm in length 2 mm in

width and 0.5 mm in depth was created in all specimens.
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Placement of calcium hydroxide: Ca(OH), was mixed with saline solution to obtain a
creamy consistency and grooves were filled using paper points. The root halves were
assembled and specimens were remounted in the plexi glass tube mould. The access cavities
were temporarrily sealed with cotton Pellet and temporary restorative material. After storage
for 1 week in humidified chamber the specimens were randomly divided into three groups

according to the file system used.

Group I: Hand instrument group, Group II: Rotary instrument and Group III: Ultrasonic

irrigation group.

After 7 days, temporary filling was removed with the help of spoon exc nd Ca(OH),

was removed in each group using hand, rotary and ultrase

Group I (Mani K file, Japan): Hand file (no.25,

file) the fil&owas placed through the

working length and moved up and down for NaOCL. Finally, the
root canals were irrigated using 3 mL Canals were then dried

with paper points.

Group II (Rotary instrumes
using 2 ml of 3% NaOg@

USA): Under consistent irrigation
as used for cleaning and shaping was
placed through the wo d moved up and down for 1 minute. Finally, the root
canals were ir 17% EDTA for 3 minutes and were dried with paper

points.

on): Ultrasonic irrigation was performed using an endo-ultra
iSafe size 20, .00 taper file (Acteon, France) in an endo power

setting using

* The specimens were rinsed with 2.5 mL 3% NaOCI using a syringe and 30G needle
placed 1 mm from the WL with a flow rate of approximately 5 mL/min.

* The file was inserted into the canal 1 mm short of the WL

* The irrigants were ultrasonically activated for 20 s.

* This sequence was repeated two more times, followed by a final flush with 2.5 mL 3%
NaOCl at a flow rate of approximately 5 mL/min.

* A total irrigants volume of 10 mL was used and was activated for a total of 1 min.
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Then the samples were disassembled to evaluate the removal of calcium hydroxide paste
from the grooves. Each sample was examined under a stereomicroscope and photograph was
taken with the help of a digital camera. Photographs were evaluated by a person, un-
associated with the study. The marked middle and apical portion was evaluated as per the

following scores (Figure 1)

* Score (1) = Absence of remnants

* Score (2) = Scattered remnants

* Score (3) = Densely packed remnants.

SCORE 3— Densely packed remnants

Figure 1: Scoring Criteria

The values were calculated by one observer. The evaluation of differences in the Ca(OH);

score amongst the different groups were analysed using the KRUSKAL- WALLIS TEST.
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RESULTS

Group-wise score counts and percentages obtained of each score is tabulated in Table 1. It

can be seen that highest percentage of Score 1 is obtained in samples of Group III and highest

percentage of Score 3 is obtained in Group I samples. (Table 1)

Sample Group * Samples Score Crosstabulation

Samples Score

Score 1 | Score 2 | Score 3 Total
Sample |GroupI  Count 2 9 9 20
Group % within Samples | 7.7% 45.0% | 64.3% 33.3%
Score
Group Il Count 10 7 3 20
5% within Samples | 38.5% 35.0% | 21.4% 33.3%
' Score
Group IIT | Count 14 4 2 20
! % within Samples | 53.8% 20.0% 14.3% 33.3%
| Score
Total | Count 26 20 14 60
! % within Samples | 100.0% | 100.0% | 100.0% 100.0%

Score

up and Samples Score Crosstabulation

samples in Group-I had complete removal of Ca(OH),
removal of Ca(OH),, in Group-II most samples (50%) had

), and in Group-III maximum samples (70%) had complete
removal of
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Graph 1: Percentage of individual score in each

Highest mean score (Graph 2) is seen in Group I and lowest mean score in Group III

which suggests that highest Ca(OH), removal efficacy 4 Ultras le system

e of difference in the
distribution of individual scores obtai amples Kruskal-Wallis

Test was performed keeping Scores a

Independent-Samples Kruskal-Wallis Test Summary

Total N 60
Test Statistic 15.700°
Degree Of Freedom 2
Asymptotic Sig.(2-sided test) 0.000

a. The test statistic is adjusted for ties.

Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
1 The  distribution  of | Independent-Samples | 0.000 | Reject the null
Samples Score is same|Kruskal-Wallis Test hypothesis.
across categories  of
Sample Group.

Asymptotic significances are displayed. The significance level is .05

Table 2: Kruskal-Wallis Test Summary
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Kruskal-Wallis Test was conducted on sample scores of all three groups (Table 2). P value is
less than 0.05 which shows that result is significant. Hence, Null Hypothesis is rejected

which concludes that there is a significant difference in the distribution of Sample Scores

IDAUPSDJ

across categories of Sample Group.

Issue 1 2022

Pairwise Com

parisons of Sample Group

Sample 1-Sample Test Std. Std. Test

2 Statistic Error Statistic Sig. | Adj. Sig.*
Group [1I-Group II 5.450 5.149 1.059| .290 0.869
Group [II-Group | 19.750 5.149 3.836| .000 0.000
Group II-Group | 14.300 5.149 2.777| .005 0.016

are the same.

.05.

Table 3: Pairwise comparisd

GROUP- I(HAND GROUP- lI(ROTARY

FILE )

Graph 2: Shows Mean score of each Group

FILE)

® Mean Score
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GROUP -
I(ULTRASONIC)

Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions

Asymptotic significances (2-sided tests) are displayed. The significance level is
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Table 3, show significant difference between Group III and Group I (p<0.05) but no
significant difference is seen in Group III and Group II (p>0.05). Also, between Group II and

Group I (p<0.05), test shows significant difference among these Groups.

The result of the present study shows that there is highly significant difference (p < 0.05)

exists between the Ca(OH), removal efficacy of different file systems.

DISCUSSION

Mechanical instrumentation and irrigation with antibacterial soluti ¢ been considered

have shown the presence of calcium hydroxide on

treatment results.[8],[9]

Calcium hydroxide medicament sho oved from the canal walls before

root canal fillings because a e canal will negatively affect the quality of

root canal filling.

It has been repo cium hydroxide interacts with zinc oxide-eugenol sealers
to produce calci Y residue could also influence the adhesion of sealers to
quality of the sealer provided by the root filling.[11]
by irrigating the canal by with NaOCl, EDTA or citric acid in

In this study, for simulating the irregularities, an artificial standardized groove was prepared
at middle and apical third of the root canal. However, the limitation of this design is that the
standardized groove does not exactly represent the natural morphology of the root canal
system. Additionally, teeth with a single, straight root canal were used in this study. The
efficacy of removal of Calcium hydroxide may be reduced in complex canal systems such as

curved, oval-shaped, C-shaped, and type II root canals.
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The present study investigated the effectiveness of Hand instrument, Rotary instruments and
Ultrasonic Irrigation in removing calcium hydroxide from root canal walls. In the literature,
calculation of the residual amount of calcium hydroxide remaining in the root canal were
made by calculating the area of the remnant on dentin wall, by scoring, SEM analysis,
volume analysis with spiral CT, by using a micro-CT, by using spectro microscope and

CBCT.[16]

Ultrasonic irrigation relies on the transmission of acoustic energy from an oscillating file or

smooth wire to an irrigant inside the root canal. It has been de ted that an irrigant

solution in conjunction with ultrasonic vibration was directly associa the removal of

organic and inorganic debris from the root canal walls.[17]

10% of samples had complete removal of calcium
hydroxide, ial presence of calcium hydroxide and 45% samples
lled/covered with Ca(OH),.

alf of the samples had complete removal of Ca(OH),, 35% of

ed/covered with Ca(OH)s.
* In Ultrasonic group maximum samples (70%) had complete removal of Ca(OH), and
only 10% samples were found to be completely filled with calcium hydroxide while

20% samples had partial presence of Ca(OH)s.

Mean score distribution is also indicative of efficacy of removal of Calcium hydroxide.

Highest mean score is seen in Hand file group and lowest mean score is seen in Ultrasonic

259



Dr. Pragati IDAUPSDJ Issuel 2022

group which suggests that highest calcium hydroxide removal efficacy is achieved by

Ultrasonic file system and lowest efficacy in Hand file system.

Group-wise comparison of the means for test of significance shows significant difference in
cleaning efficacy among three techniques. Ultrasonic and Rotary file system show better
Calcium hydroxide removal efficacy than Hand file system. Although mean score value for
Ultrasonic and Rotary file system suggests that Ultrasonic system is better but when tested

for significance, the difference is not significant.

debridement, and file breakage at high level o i nd unwillingness to
incur the cost of equipment. Further durin dvertent canal contact
with ultrasonic and sonic instruments i : al wall or finished canal

preparation, forming longitudinal par

CONCLUSION

Within the limitation study, it can be concluded that none of the tested
Ca(OH), from the artificial standardized groove in the

and Ul removed significantly more Ca(OH), than
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