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Comparative evaluation of antibacterial efficacy of
Two shape, TruNatomy files against enterococcus faecalis:

An invitro study.

Abstract:

Aim: The present study aim to assess the antibacterial efficiency of Two shape(TS) and Tru Natomy files(TRN) files against Enterococcus

faecalis.

Materials and Methodology: Forty human mandibular premolars with single roots were collected and decoronated to standardize the
lengths. Thespecimens were then mounted in acrylic resin and E. faecalis suspension was used to contaminate the specimens and they were
incubated for three weeks. All the specimens were divided randomly into four groups. Instrumentation was done using Twoshape files (TS):
Group I, TruNatomy files (TRN): Group Il & Manual Crown Down technique (CD) using Gatesglidden drills and Hand files: Grouplll with sterile
distilled water asirrrigant. Group IV was served as control group. Microbial samples were collected using paper points without instrumentation of
the samples and after instrument ationfromintracanal environment, which were diluted and late rplate dontryptic soybroth (TSB).

Results: Significant difference was seen amongst the experimental groups (P<0.05), before and after instrumentation. TS and TRN resulted in
more bacterial reduction than CD technique (P<0.05) whereas TSand TRN were almost similar in their efficacy (P>0.05).

Conclusion: TS and TRN promoted higher bacterial reduction than CD technique, with TS demonstrating the highest antibacterial efficacy.
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Introduction:

The purpose of endodontic treatment is to effectively reduce
the bacterial load and facilitates complete cleaning, shaping
and sealing of root canal system. The removal of
microorganisms plays an important role in root canal
treatment, failingof which will lead to pulpal and
periapicaldiseases.[ 1]Among the microorganisms that harbor
the root canal, Enterococcus faecalis is the one which
penetrate deep into dentinal tubules (1100pm), henceforth
very difficult to remove. This is the reason why it plays a major
role in endodontic failure. [2]

Previously hand files were used to disinfect the root canal
system. Mechanical preparation results only in 50-60%
cleaning and shaping while the rest is done by the use of
irrigating solutions.[3] With the advent of rotary endodontics
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and Ni-Ti instruments, the root canal treatment becomes cost
efficient and time saving. Over the years Ni-Ti instruments not
only evolved from rotary to reciprocating motion, but also
advanced in terms of flexibility, cutting ability.4But the
drawback is that Ni-Ti instruments during biomechanical
preparation may lead to formation of smear layer. This led to
usage of demineralizing agents like Ethylene diaminete
traacetic acid (EDTA), Phytic acid etc. Thus judicious use of
hand files, rotary files with demineralizing agents followed by
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copious irrigation will lead to complete disinfection of root
canal system.5 Till now several studies were conducted to
know the antibacterial efficacy of different rotary and
reciprocating files against E.faecalis.They documented that
there is a possibility that greater taper files could
reducemorebacteriarelativetosmallertaperfiles.[6]

Two shape {(TS) Micromega, Tulsa Dental Specialties,
Johnson, WA,USA}and TruNatomy{(TRN) DENTSPLY
Sirona Maillefer, Ballaigues, Switzerl and} are two novel
files systems introduced recently in endodontics. [7, 8] Till
now their antibacterial efficacy is not yet documented. So the
purpose of this study was to evaluate their efficacy against
Enterococcus faecalis.

Materials & Methodology:

Preparation of samples:
Fortyhumanteethwithsinglerootswerecollectedandstoredin
0% formalin until use. The specimens were decoronated by
diamond disc and root lengths were standardized to fifteen
millimetres. The working length was determined by a #15 K-
file (Dentsply, Maillefer, Ballaigues, Switzerland) on
emillimetre short of apex. Irrigation was performed with Sml
of distilled water. Cyanoacrylateresin wasused to seal the
apical for a men. Nail varnish was used to cover the root
surface and the specimens were fixed individually in acrylic
resin blocks. Autoclaving of specimens was doneat 1210¢ and
15 psipressurefor1 Smin.

Contamination of samples:

Asuspension of 10ul of Enterococcus faecalis (ATCC 29212)
in sterile tryptic soy broth (TSB; Difco, Le Pont-de-Claix,
RA, France) was prepared and standardized to #4McFarland
scale. Then, the samples were divided randomly into four
groups of ten teeth each. Forty root canals were contaminated
with the E. faecalis suspension by an insulin syringe. The
plates were shaked (Fisher Vortex Genie 2; Fisher scientific,
Bohemia, NY, USA) during 5 min to remove air pockets and
to promote better bacterial penetration into dentinal tubules.
The specimens were incubated at 37 °C for 21 days. The root
canal contents were replaced with fresh TSB every 48 h. After
the incubation period, the root canals were filled with distilled
water. Initial samples (S1) were collected using three
sterilized size 15 paper points (Dentsply Maillefer), which

were inserted into the root canals up to working length for 1
minute each. The points were stored in tubes containing 500
pL of peptone water followed by agitation in vortex for 1
minute, then, 6-fold serial dilutions were prepared. Different
dilutions were plated in triplicate on m-Enteroccocus agar
culture medium (Difco). The plates were incubated at 37 °C
for 48 h, and the bacterial count was measured (in CFU mL-

1.

Instrumentation of specimens:

In Group I, Two shape (TS) files were used. Canals were
prepared initially using One G(Micro-Mega), 2Shape TS1
(25/.04) and TS2 (25/.06) files at 300 rpm and 1.2 N/cm
torque values using VDW Gold (VDW, Munich, Germany)
endodontic motor.

In Group II, instrumentation with TruNatomy (TRN) system
was initiated with orifice enlarger and prime size file was
used(26/.04).Thespeed and torque were adjusted to 500rpm
and 1.5N/cm, respectively using VDW Gold (VDW, Munich,
Germany) endodontic motor.

In Group III, CD technique was used where coronal shaping
was done using Gates Glidden drills (#1,2,and 3)and apical
shaping was done with K-files till #25.

Group IV (Control group) specimens were left un-
instrumented.

Irrigation during instrumentation was performed with a total
of 10 mL of distilled water by using a syringe and a 29-gauge
NaviTip (Ultradent Products, South Jordan, USA), which was
taken up to 2 mm short of the working length through an in-
and-out motion associated to aspiration (Neovoni, NRS
Industria, Barueri, SP, Brazil) for better flow. The irrigation
was repeated with each time after withdrawing.

Data Collection after Instrumentation:

To determine the bacterial count (in CFU mL-1) immediately
after instrumentation (S2), the root canal was filled with
distilled water, and scraping using a size 25 Hedstrom file
(Dentsply, Maillefer) was performed. The file was sectioned
below the handle and dropped into a tube containing 500 puL
of peptone water. Three sterilized size 25 paper points
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(Dentsply, Maillefer) were inserted into the root canal for 1
min each and were stored in the same tube as the file. The root
canals were filled with distilled water and were closed by
using cotton.

Statistical Analysis:

The mean and standard deviation values for the bacterial
counts before and after instrumentation were calculated. In I,
II &IIT groups. A Student's t-test for paired samples was used
to compare the bacterial count before and after
instrumentation. An ANOVA followed by a Turkey's Test was
used to compare the antibacterial efficacy of each file system.
Ap-value <0.05 will be considered as statistically significant.

Results:

The mean and standard deviation values of bacterial count for
I, II &I1I groups before and after instrumentation are shown in
Table 1. The reduction in bacterial load in each of the
instrumented groups is shown in Table 2. The results showed
that there wasstatistically significant difference in between

the two groups.
: Bacterial count
Bacterial count
Group . . after
N beforeinstrumentation | . i
instrumentation
Group |
+
(Two shape) 10 7391001 5.59(20.02)8
Group Il
+ +
(TruNatomy) 10 7.41(£0.02)A 5.29(+0.01)B
Group I
(ManualCrown down) 10 7.37(x0.01)A 6.18(x0.01)B

Tablel.Meanandstandarddeviationvaluesforthe bacterial
count(incfu/ml) before and after the instrumentation.

*Different upper case letters in the same

row represent statistical difference between groups.

Percentage(%)
Grou reduction in bacterial
P N load
Group | 10
(Two shape) 98.3A
Group Il
(TruNatomy) 10 97.7A
Group Il
(ManualCrown down) 10 92.2B

Table2. Mean and standard deviation of bacterial load

reduction values (expresseding percentage) after
instrumentation with respective file systems.

The different uppercase letters in the column represent
statistically significant difference between the groups.

Discussion:

The route of entry for microorganisms into dentinal tubules is
multinodal. Caries, cracks in dentin, leakage around
cavosurface margins may cause the microorganisms to
penetrate deep into dentin ad cause infections of coronal and
radicular tooth structure.[9,10] Henceforth root canal
treatment aims to minimize intracanal bacteria and helps in
achieving healing of periradicular tissues.[11] The minimum
the bacterial load the better the treatment outcome.[12]
Additive use of endodontic instruments with irrigants aids in
complete disinfection of tooth structure before three
dimensional obturation to create a hermetic seal.13

The present invitro study focused on the bacterial reduction
efficacy of two different rotary systems used in the root
canals. Two shape (TS) is made up of T wire that is heat
treated and has crossection which is triangular in shape and
asymmetrical all over. It has Simplified intuitive sequence
with 2 shaping instruments in continuous clockwise
rotation.2 shape consists of 4 files -2 shaping files {TS1
(25/.04), TS2(25/.06}and 2 finishing files{F35 (36/.06), and
F40 (40/.04)}.Advantages of 2 shape file are user friendly and
exceptional negotiation of curvatures due to its flexibility.[7,
14]

Other file used in the study is TruNatomy (TRN) file, which
have parallelogram cross section with off centered design.
Sequence of instruments in TRN are an orifice modifier TRN
OM (20/.08 taper) and a glide- path file TRN Glider (17/.02),
three shaping instruments in three different sizes: Small
(20/.04), Prime (26/.04) and Medium (36/.03) .There is
difference in wire design compared to other Ni-Ti rotary
systems(0.8mm & 1.2mm respectively).Advantages of these
files are ease of placement into canals due to regressive tapers,
slim design, instrument geometry and shorter

handle(9.5mm),conserves tooth structure.[8,15,16]
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The microbial count was determined using plate culture
method in this study, because of its ease of use and
effectiveness. [17-20] Apart from that it also has resemblance
to quantitative Polymerase Chain Reaction method.[21] The
antibacterial efficacy was evaluated against Enterococcus
faecalis in the present study as it is the most common
microorganism that can be isolated from failed root canal
treatment cases. The reason for this is its drug resistance

which gives the ability to survive even in unfavourable

conditions and its depth of penetration into tubules of dentin.
[22- 24] Further it is also well documented that streptococcus
and enterococcus are the bacteria that initially invade the
dentinal tubules.[9]

Both file systems TS and TRN promoted a higher bacterial
reduction when compared to the manual crown-down
technique using G.G drills and hand files. The asymmetrical
triangular cross-section and progressive movement in three
waves attributed to about 98.3% bacterial reduction in TS
group.TRN accounted for 97.7% bacterial reduction, due to
its flexibility obtained from heat treatment and accessibility
obtained from shorter handle. Group I (TS) and II (TRN)
showed statistically significant reduction in bacterial load
when compared to group III (CD).Although the bacterial
reduction was slightly higher in group II (TS) compared to
group III (TRN), the results were not statistically significant.
The results that were obtained in group IV (CD) were similar
to study done by Machado etal inyear2017.[25]

Bacterial reduction was accomplished only with mechanical
preparation without using any antibacterial irrigants.[26-28]
In the present study also only distilled water was used for
irrigation, during instrumentation. Even demineralizing
agents like EDTA were not used to avoid their antibacterial
effect. Still it was evident that bacterial reduction was
significant with use of these novel file systems. But the role of
antibacterial agents like sodium hypochlorite and
chlorhexidine as irrigants in reducing the root canal microbes
was well documented in the literature.[29-31] Furthermore, in
debriding the root canal, activated irrigation may play an
important role.[32,33] Hence, different irrigation protocols
using various chemical substances should be considered for
further studies.

Conclusion:

With use of rotary endodontics, more promising results can be
obtained in eliminating bacteria from infected root canals
particularly while doing retreatement. However one cannot
ignore the conjunctive results that are obtained with the use of
irrigants.
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