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ABSTRACT

INTRODUCTION: A number of factors influence
endodontic success, including canal preparation,
disinfection, and three-dimensional obturation.
Root canal cleaning and shaping is the most
important phase in endodontic success. The amount
of dentin that remains after instrumentation has a
direct impact on root fracture resistance. As a
result, choosing a file system is important and
crucial.

OBJECTIVE: To compare and evaluate the
remaining dentin thickness following
instrumentation of teeth using different rotary file
systems- ProTaper Gold, Hyflex EDM and Mani
JIZAL

METHODOLOGY: A total of 20 extracted
mandibular premolar teeth were randomly divided
into 3 experimental and 1 control group of 5
specimens each. Pre-instrumentation cone-beam
computed tomography (CBCT) scan was taken for
all the samples which served as a baseline. Group |
- ProTaper Gold, Group Il - Hyflex (EDM), Group
Il - Mani Jizai, Group IV — Control group — No
preparation was done. After instrumentation, post-
instrumentation CBCT scan was obtained and
compared with pre-instrumentation CBCT scan at
three different levels — 3 mm, 5 mm and 7 mm
from the apex and evaluated for remaining dentin
thickness following root canal preparation.
RESULTS: The mean remaining dentin thickness
in Buccolingual direction at 3 mm distance from
apex was significantly highest in Group 3 (Mani
JIZAI), followed by Group 2 (Hyflex EDM) and
least in Group 1(Pro Taper Gold) and the mean
dentin removal in Buccolingual direction at 3 mm
distance from apex was significantly highest in
Group 1 (Pro Taper Gold), followed by Group 2
(Hyflex EDM) and least in Group 3 (Mani JIZAI).
CONCLUSION: It was discovered that different
file systems resulted in varying amounts of dentin
removal at the coronal, middle, and apical levels,
and the amount of residual dentin determines the
tooth's fracture resistance.

KEYWORDS: Remaining dentin thickness, Cone-
beam computed tomography(CBCT), Pro Taper
Gold, Hyflex EDM, Mani JIZAL.

l. INTRODUCTION:

Endodontic success is determined by a
variety of parameters, including canal preparation,
disinfection, and three-dimensional obturation.* The
most crucial step in endodontic success is root
canal cleaning and shaping. The remaining dentin
thickness after instrumentation has a direct
influence on root fracture resistance. The majority
of dentin removal happens during root canal
instrumentation.?

Maintaining residual dentin thickness
during instrumentation is critical for the strength
and longevity of an endodontically treated tooth.
For resistance against lateral stresses, researchers
concluded that a minimum of 0.3 mm of residual
dentin should be present following root canal
treatment.  Endodontic  instrumentation  was
traditionally done with hand files. However, the
first carbon steel files were prone to fracture,
tarnish, and corrosion, necessitating the use of
stainless-steel files, which had their own set of
issues such as breakage, inflexibility, and taper.
Nickel Titanium (NiTi) devices were introduced to
circumvent these restrictions. However, getting an
acceptable canal taper without cutting extra dentin
is a significant difficulty for any file system. As a
result, the choice of file system is significant and
critical M

Therefore, the current study was carried
out to investigate the cutting efficiency of three
distinct file systems in relation to the residual
dentin thickness. Pro Taper Gold,Hyflex electro-
discharge machining (EDM) and Mani JIZAlI file
systems were used in this study.

1. MATERIALS AND
METHODOLOGY:
This was an in-vitro experimental study.
Preparation of the sample:
A total of 40 non-carious extracted human
mandibular premolar teeth (Fig-1) were collected
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and sterilized in 5.25% sodium hypochlorite
(NaOCI) for 30 minutes and stored in 0.9% normal
saline.

Fig-1

Methodology:

Firstly, patency of the canals was
confirmed with preoperative radiographs (Fig-2).
De-coronation of teeth at the level of cemento-
enamel junction (CEJ) was done with a diamond
disc using slow speed straight hand piece (Fig-4).

All the specimens were randomly divided into 3
experimental and 1 control group of 10 specimens
each.

Groups:-

Group — 1 : ProTaper Gold file system was used
(Fig-5).

Group — 2 : Hyflex EDM file system was used
(Fig-6).

Group — 3 : Mani JIZAI file system was used (Fig-
7).

Glide path was established with no. 10 K file (Fig-
8) and a no. 15 K file was used to take the working
length of the canal (Fig-9,10). Samples from each
group were mounted on a modeling wax sheet. Pre-
instrumentation cone-beam computed tomography
(CBCT) scan was taken for all the samples at 3mm,
5mm and 7mm from the apex, which served as a
baseline against which remaining dentin thickness
following instrumentation by various file systems
would be calculated (Fig-11-a,b,c,d,e,f).
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Fig-8 Fig-9 Fig-10

PRE — INSTRUMENTATION CBCT IMAGES
At 3mm from the apex

Fig-1la Fig-11b

At 5mm from the apex

Fig-11c Fig-11d

At 7mm from the apex

Fig-11le Fig-11f
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In all the groups, cleaning and shaping

was carried out using respective file systems (Fig- After cleaning and shaping, post-
12) and irrigation was performed with 3% Sodium instrumentation CBCT scan was obtained and
hypochlorite between every file. For the control compared with pre-instrumentation CBCT scan at

three different levels — 3 mm, 5 mm, 7 mm from
the apex and evaluated for remaining dentin
thickness following root canal preparation (Fig-13-
a,b,c,d,e,f)

group, the teeth were left unprepared.

Fig-12

POST - INSTRUMENTATION CBCT IMAGES
At 3mm from the apex

Fig-13a Fig-13b

At 5mm from the apex

Fig-13c Fig-13d
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At 7mm from the apex

Fig-13e

Fig-13f

Diagrammatic representation of pre-instrumentation and post-instrumentation measurement in

mesiodistal and buccolingual direction

PRE-INSTRUMENTATIONPOST-INSTRUMENTATION

Mean: MDy- M+D,
2

BL:.B+L,
2

Removed dentin in mesiodistal direction (MD) =
MD;-MD,

Removed dentin in buccolingual direction (BL) =
BL;-BL,

STATISTICAL ANALYSIS

Descriptive Statistics:

Descriptive analysis includes expression of study
parameters in terms of Mean & SD for each group.
Inferential Statistics:

MD> - M>+D>
2
BL,-B,+L,

2

One-way ANOVA Test followed by
Tukey's post hoc test was used to compare the
mean dentin  thickness before and after
instrumentation and also the dentin removed
between 3 groups at different distances from apex.
The level of significance was set at P<0.05.

1. RESULTS:-
COMPARISON OF MEAN
THICKNESS
BEFORE INSTRUMENTATION

DENTIN
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Comparison of mean Dentin Thickness Before Instrumentation b/w 3 groups at

various distances from Apex using One-way ANOVA Test

Group 1 (n1=10) | Group 2 (n=10) | Group 3 (n=10)

Region Distance | Mean SD | Mean | SD | Mean SD p-value
Bucco- 3 mm 1.529 | 0.054 | 1.516 | 0.028 | 1.535 0.010 048
Lingual 5 mm 2.162 | 0.132 | 2.151 | 0.026 | 2.158 0.018 0.95

7 mm 2261 | 0.064 | 2.252 | 0.009 | 2.248 0.012 0.74
Mesio- 3 mm 1.329 | 0.010 | 1.340 | 0.019 | 1.335 0.006 0.18
Distal 5 mm 2.151 | 0.112 | 2.165 | 0.040 | 2.147 0.018 0.83
7 mm 2327 | 0.160 | 2.310 | 0.024 | 2319 0.021 0.92

fiwt o Demtin Thizhnesa (= o)

Mean Dentin Thickness in Bucco-lingual direction Before
Instrumentation b/w 3 groups at various distances from Apox

Note: Group 1: ProTaper Gold, Group 2: Hyflex EDM, Group 3: Mani Jizai

Maan Dertin Thizkewss (= mm)

Mean Dentin Thickness in Mesio-distal direction Before
Instrumentation h/w 3 groups at various distances from Apex

AFTER INSTRUMENTATION

Comparison of mean Dentin Thickness After Instrumentation b/w 3 groups at various

distances from Apex using One-way ANOVA Test followed

by Tukey's post hoe Test |

Group | | Group2 Group 3 Tukey's Post hoc Test
Dista | Me Me Me p- Glvs | Glvs | G2vs
Region | nee an | SD | an | SD SD value G2 G3 G3
Bucco- 1100110012 <0.001 <0.001
Lingua [3mm | 43 [ 30 | 81 | 15 | 15 | 0.022 * 0.003* * 0.01*
1 1.7(01 (18[00 19
| Smum | 58 | 88 | 15 | 32 | 20 | 0.027 0.01* | 0.009* | 0.007* | 0.01*
2010112010020
TJmm [ 35 | IS | 65| 14 | 88 | 0.014 0.23 - ”
Mesio- 11|00} 11]|00]12 <0.001 <0.001 | <0.001
Distal [3mm | 21 | 53 | 68 | 17 | 51 | 0.026 * 0.001* * *
170018 |00}|19 <0.001 <0.001 | <0.001
Smm | 68 | 20 | 82 | 39 | 93 [ 0.030 * 0.001* * »
200002110022
TJmm | 44 [ 19 | 45 | 10 | 08 | 0.19] 0.01* 0.04* 0.01* 0.36
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Mean Dontin Thickness In SBucco-lingual direction Atter
Instrumentation b/w 3 groups at various distances from Apex

Muan Dwirtin Thickeess {In mm)

SAMPLE INTERPRETATION:

At 3 mm distance from the apex, the mean
remaining dentin thickness in the Bucco-lingual
direction showed statistically significant difference
between 3 groups at p<0.001. The mean remaining
dentin thickness at 3 mm was significantly higher
in Group 3 compared to Group 2 & Group 1 and it
was statistically significant at p=0.01 & p<0.001.

Maan Deettn Thickness (im mm)

Maean Dentin Thickness in Mesio-distal directson Aftar
Instramentation b/w 3 growps at various distances from Apex

remaining dentin thickness as compared to Group 1
and it was statistically significant at p=0.003.

This infers that the mean remaining dentin
thickness in Buccolingual direction at 3 mm
distance from apex was significantly highest in
Group 3 (Mani JIZAl), followed by Group 2
(Hyflex EDM) and least in Group 1(Pro Taper
Gold).

Later, Group 2 showed significantly higher mean

COMPARISON OF MEAN DENTIN REMOVAL

Comparison of mean Dentin removal b/w 3 groups at various distances from Apex using
One-way ANOVA Test followed by Tukey's post hoc Test
Group 1 | Group 2 Group 3 Tukey's Post hoc Test
Distan | Me Me Me Glvs | Glvs | G2vs
Region ce an | SD | an | SD SD | p-value G2 G3 G3
Bucco- 03(00]103]00]03
Lingua [3mm | 86 | 49 | 35 | 32 | 20 | 0.014 | 0.001* | 0.001* | 0.001* | 0.004*
] 04101 (03[00]02
Smm | 04 [ 43 | 36 | 49 | 38 | 0.025 | 0.001* | 0.001* | 0.001* | 0.001*
02(00]01)00]01
Tmm | 26 | 8 | 87 [ 16 | 60 | 0.015 | 0.03* | 0.01* | 0.009* | 0.10
Mesio- 02100(01]00]00 <0.001 | <0.001 [ <0.001 | <0.001
Distal |[3mm | 08 | 54 | 72 | 29 | 84 | 0.019 * * * *
03100(02]00]01 <0.001 | <0.001 | <0.001 | <0.001
Smm | 83 | 27 3144 | 54 | 0.029 * * * *
02(00(01]00]0.1 <0.001 | <0.001 | <0.001
Jmm | 83 | 18 | 65 | 15 | 11 | 0.022 * * * 0.002*
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Meaan Dentin Thickness in Bucco-Singual direction After
Instrumentation b/w 3 groups at various distances from Apex

b= men)

errtin Thizh

SAMPLE INTERPRETATION:

At 3 mm distance from the apex, the mean
dentin removal in the Bucco-lingual direction
showed statistically significant difference between
3 groups at p=0.001. The mean dentin removal at 3
mm was significantly higher in Group 1 compared
to Group 2 & Group 3 and it was statistically
significant at p=0.001 in both groups. Later, Group
2 showed significantly higher mean dentin removal
as compared to Group 1 and it was statistically
significant at p=0.004.

This infers that the mean dentin removal
in Buccolingual direction at 3 mm distance from
apex was significantly highest in Group 1 (Pro
Taper Gold), followed by Group 2 (Hyflex EDM)
and least in Group 3 (Mani JIZAI).

(AVAS DISCUSSION:-

Endodontic therapy’s success is founded
on three factors: root canal debridement, effective
disinfection, and three-dimensional obturation of
root canal space. The success of all subsequent
processes is determined by the cleaning and
shaping of the root canal system.® The entire root
canal space should have appropriate taper to allow
for proper irrigation and obturation, but over-
enlargement undermines the root structure
unnecessarily. As a result, selecting an appropriate
instrument for instrumentation is critical for the
success of root canal therapy.* Moore, Walter, and
Parashos (2009) demonstrated that
hand instrumentation is not as conservative of
apical root dentin as rotary NiTi instruments, and
that NiTi instruments prepared the canal to larger
apical diameters with little iatrogenic mistakes. The
remaining dentin thickness after instrumentation
may be the most important iatrogenic factor
influencing tooth fracture resistance.’

Raiden et al. 2001 discovered that
radiographs frequently show more dentin thickness
than is actually there. CBCT was utilised in this

Mean Dentin Thickness in Mesio-distal direction After
Instrumentation b/w 3 groups at varous distances from Apex

study because it provides for three-dimensional
views of the root canal space (transverse, axial, and
tangent) as well as pre- and post-instrumentation
measurements of the amount of dentin removed
following instrumentation.”'® Three areas of root
canal system were evaluated: 3 mm, 5 mm, and 7
mm which represent the apical, middle, and coronal
thirds of root canal respectively, wherein there is a
high wvulnerability of occurrence of iatrogenic
mishaps.

In the present study, the mean dentin
removal was highest with Protaper Gold file system
owing to the file system having a convex triangular
cross-section, sharp cutting edges with positive
angle, progressive taper and advanced U-shaped
flute design to increase flexibility, noncutting tip
design, more positive rake angle variable taper

among the length of the instrument making
removal of dentin higher.®
HyFlex EDM instruments are

manufactured by a process called Electro-discharge
machining. This process produces rough surface,
sharp cutting edges built-in abrasive properties
which result in faster preparation of root canal
system, progressive flexibility and variable
changing profiles.??

Mani JIZAI files are fully heat treated,
highly flexible and designed to cut smoothly and
efficiently. The rhomboidal cross-sectional shape
and flute pitch helps to prevent over
instrumentation and file binding making removal of
dentin lesser compared to the other two groups.

The results of this in vitro study must be
verified by larger sample size in in-vivo studies.

V. CONCLUSION:-

The design and metallurgy of NiTi
endodontic instruments require constant refinement
in order to reduce the amount of dentin removed
during instrumentation and the number of
endodontic failures.
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Keeping all the limitations of the present

study in mind, it was discovered that the design
elements of some rotary files have a negative effect
on the remaining dentin thickness, but the benefits
of these rotary instruments outweigh these negative

impacts.

It was discovered that different file

systems resulted in varying amounts of dentin
removal at the coronal, middle, and apical levels,
and the amount of residual dentin determines the
tooth's fracture resistance.
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