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AN EVALUATION OF A NEW FINISHING FILE ON THE BACTERIAL
COUNT OF CANALS WITH DIFFERENT SIZES AND TAPERS:
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ABSTRACT

Aim: This study was directed to evaluate the efficacy of XP endo finisher file to reduce the bacterial count in root canals

prepared to different apical sizes and tapers. Materials and method: Mesiobuccal root canals of extracted human mandibular first

molar teeth were selected in this study and prepared by using race rotary files into different apical sizes and tapers then the Xp

endofinisher file used after these files. Results: A statistically significant difference in bacterial count was found between all groups

after instrumentation where (p<0.001). Also A statistically significant difference in bacterial count was found between all groups

after using XPF where (p=<0.001). Conclusion: Using Xp endofinisher file after canal preparation with small apical size was more

effective in intracanal bacterial reduction than larger sizes.

INTRODUCTION

The goal of endodontic treatment is to control
apical periodontitis ", a biofilm mediated infection
of the root canal system through a combination
of chemo mechanical approaches. Biofilms are
microbial communities attached to the surfaces
of root canal walls enveloped by extracellular
polymeric substances®. One feature of bacteria
in biofilm communities is increased resistance
to antimicrobial agents®. Failure to completely
eradicate intraradicular microorganisms may
contribute to secondary endodontic infection ©.
Enterococcus faecalis, a gram-positive facultative
anaerobe, has been isolated from primary
endodontic infections and persistent endodontic
infections®?®. In the root canal environment, this
bacterial species produces numerous virulence
factors including gelatinase, cytolysin and adhesins,
which play important roles in bacterial colonization,
biofilm formation, and persistence in the root canal

system. Because of these qualities, E. faecalis

planktonic cells and biofilms are ideal for testing
novel antimicrobial agents 7. Complexity of root
canal anatomy is also a deciding factor in successful
endodontic therapy, as it resists penetration of
irrigant solutions and other antimicrobial agents to
enter into narrow, curved canals, fins, isthmuses and
internal recess also physical limitation of irrigant
penetration (vapor lock phenomena) due to closed
system ®. All of these factors contribute to failed
endodontic therapy and persistent microbial species
in the root canal systems so mechanical debridement
in these limited spaces is ideal for reduction of this
bacterial load by itself and by allowing irrigant
penetration deeper into the canal, finally by irrigant
agitation that improve its antibacterial properties ©.

Hence the development of different irrigant
activation methods starting from ultrasound by
Richman till the development of Xp endofinisher
file by FKG, these methods and others aid in
bacterial load reduction through irrigant activation
U9 Thus, the experimental design of the present
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study aimed to evaluate the efficacy of XpF as an
irrigant activator in removing intracanal bacterial
population after preparation of root canals into
different sizes and taper.

MATERIALS AND METHODS
1- Selection and preparation of samples:

A total of seventy-five human mandibular first
molar teeth were used in this study. The teeth were
examined clinically and radiograpically for any
defects like cracks and fishers and previous root canal
therapy were discarded and root canal curvature
within range of 15-35 © was selected according to
Schneider technique. Any carious tooth structures
were removed then rebuilding was done using resin
based composite material due to its non-antibacterial
action then access cavity was done and patency of
the canals was maintained using size # 10 and size
# 15 k file ,then enlarge the canal to size #20 then
the teeth were rinsed with copious amount of saline
then the samples were irradiated using gamma rays
(Cobalt 60 irradiator with dose rate of 1.774KGY
with total dose of 25KGY.) then checking of teeth
sterility were done by injecting saline solution into
canal space and paper point sample was taken and
cultured in broth agar ,absence of turbidity indicate
serialization of teeth.

2- Preparation and contamination of samples:

The E. faecalis was prepared by growing Pure E.
faecalis on a bile-esculin plate for 24 hours at 37°c.
The inoculation of root canals with E. faecalis was
done using a sterile plastic syringe with a modified
30g endodontic side vented needle (trimmed to the
level of the side perforation converting itinto an open-
ended needle) to allow for the bacterial suspension
to be pushed down into the apical part of root canal.
Each root canal was completely filled with 0.5ml
of E. faecalis suspension, then a sterile size #15 K
files was inserted inside the canal to full working
length for uniform dispersion. The inoculated teeth
were then placed inside a sterile plastic tube then
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4ml of saline solution were added and the tube was
sealed with its screw cap then placed in a tube rack
then the tubes were then incubated for 48 h at 37°C
and 100% humidity, this were allowed for bacteria
to multiply and proliferate.

3- Root canal instrumentation and grouping:

Samples were randomly grouped into main
five groups according to final apical size and taper
reached into Group A: size # 25 and taper 6%,
Group B: size # 30 and taper 4%, Group C: size #
30, and taper 6%: Group D: size # 35 and taper 4%
and Group E: size # 40 and taper 4%. Root canals
in each group were instrumented using Race rotary
files (FKG Dentaire S.A.) according to manufacturer
instructions, Irrigation was accomplished with total
amount of irrigant per canal was 7 ml. of saline
solution irrelevant of the number of files using
side perforated needle inserted to 2 mm. from
working length without locking in the canal. Then
the second bacterial sample was taken. Following
instrumentation, Cleaning was accomplished using
a combination of saline solution and XpF then the
third bacterial sampling was done.

RESULTS

The mean and standard deviation values were
calculated for each group. There is no statistically
significant
in bacterial count between all groups where

difference before instrumentation
(p=0.09), while there is a statistically significant
difference in bacterial count between all groups
after instrumentation where p<0.001. Where no
statistically significant difference in bacterial count
between Groupl and Group3. The highest mean of
bacterial count was found in (Group 2) followed by
(Group 4), (Group 5) and (Group 3). While the least
bacterial count was found in (Group 1). Finally,
after using XPF there is a statistically significant
difference in bacterial count between all groups
where (p<0.001) with no statistically significant
difference in bacterial count between Group3
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and Group4. The highest mean of bacterial count
was found in (Group 5) followed by (Group 4),
(Group 3) and (Group 2). While the least bacterial
count was found in (Group 1).
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FIG (1) Abar chart representing bacterial count throughout the
study for all groups.

DISCUSSION

Root canal disinfection is one of the main clinical
challenges in endodontic therapy, it is a challenge
due to the physical limitations of irrigation within
a closed system, anatomical root complexities and
bacterial accumulation in the biofilms !!-!?, Natural
teeth were selected in this study to simulate more
closely the clinical situation “¥. The mandibular
molars were used in this study because they are the
most common teeth that receive endodontic therapy,
also the mesio buccal root canals exhibit higher
anatomical complexity “¥. All mesiobuccal canals
were enlarged to a size #20 to allow easy insertion
of paper points during pre-instrumentation sampling
process. Size #20 was selected rather than size #15,
because during the pilot study it was impossible to
insert a size #15 paper point prior to preparation
for the bacterial sampling process. The bacteria
selected for this study was E. faecalis, because it
is commonly found in endodontic infection and its
ability to enter dentinal tubules easily, survive under
adverse environmental conditions, does not require
support from other bacteria and is relatively easy
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to culture and manipulate'>'®, Furthermore, Bile-
esculin media was used because it is a selective
medium for the detection of E. Faecalis"'”. In this
study the turbidity level adjusted to that of 0.5
McFarland standard (1.5x10% bacteria/ml)!'®, and
because the microorganisms were also detected in
the pilot study at this level, this was followed by
incubation period 48 hrs.to ensure deeper penetration
of E. Faecalis into dentinal tubules"”. Bacterial
sampling was done by using three successive
absorbent paper point size #20 as described by
Siqueira et al®”. The plate culture method was used
as it is the frequent method in bacterial reduction
studies®'?? which is cheap and readily available,
although molecular method (PCR) has been
suggested as the most sensitive bacterial detection
tests, other study showed similar results using the
molecular and plate culture techniques®. In this
study the saline solution was used as irrigation
due to its non-bactericidal action®, so the results
were indicated only the effects of mechanical
instrumentation technique. The following apical
diameter and tapers were evaluated (size # 25 taper
0.06, size # 30 taper 0.04, size # 30 taper 0.06, size #
35 taper 0.04 and size #40 taper 0.04) because these
are the most commonly reached apical diameter
during preparation of molar canals. Moreover, size
#25 taper 0.04 was not selected for evaluation in
this study for the following reasons: The minimum
taper that mimics a conventional preparation
using ISO standardized  hand instruments in a
step back technique is a taper 0.05 ®, it has also
been previously been established that The size #25
taper 0.04 didn’t allow for easy return of irrigant
material and doesn’t allow for fine irrigation
needle penetration to within 1-2 mm. from working
length®®. Finally, it will be nearly impossible to
properly obturate canals of a size #25 0.04 due to
limited penetration of the obturating instrument
(plugger or spreader) ?”. On the other hand the size
# 35 and size # 40 taper 0.06 not selected in this
study as they are not commonly used in preparation
of mandibular molar because of increase possibility
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of dentin weakening and stripping perforation %,
In this study there was no statistically significant
difference in bacterial count before instrumentation
between all groups, this confirmed a standardized
starting point for evaluation. When comparing the
bacterial counts after instrumentation between the
different sizes it was founded that the 0.06 taper
groups (group 1 and 3) showed the least amount
of bacterial count when compared to other groups.
This difference was statistically significant. This
can be attributed to the difference in taper between
the instruments. Notably, 0.06 taper allow for
deeper penetration of irrigation needle and easy
return and flow dynamics . This in agreements
with a lot of research ®°*V and in disagreement with
Moshari A, ©?, and Elayouti et al. ®®. This may
be due to different irrigation materials i.e. (sodium
hypochlorite, EDTA), the volume of irrigant and
irrigation protocols, while in our research only saline
was used. Also, in the publication by Elayouti etal.a
different instrument was evaluated. Furthermore, in
these contradicting publications the teeth evaluated
were autoclaved not irradiated using gamma
radiation, this has proven to alter the nature of
dentin Y. Moreover, when comparing the bacterial
count after using the XPF, there was a statistically
significant difference in bacterial count between all
groups, with the highest mean of bacterial count was
found in (size #40 taper 0.04) followed by (size #35
taper 0.04), (size #30 taper 0.06) and (size #30 taper
0.04). While the least bacterial count was found in
(size #25 taper 0.06). As the XpF instrument strictly
cleans by mechanical scrapping 9. This difference
can be attributed to the smaller canal size at the
critical apical part of the preparation that leads
to more contact of the XpF with the canal walls
hence leading to more scrapping action, loosening
of debri and more bacterial reduction. It seems to
be unlike PUI that requires large canal space for
cavitation and micro streaming the XpF instrument
requires more intimate contact with the canal walls
to achieve effective cleaning 9.
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CONCLUSION

Within the parameter of this study The XpF is
an effective tool in reducing the intracanal bacteria,
also using XpF after canal preparation with small
apical size was more effective in intracanal bacterial
reduction than larger sizes.
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