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Comparative Evaluation of Amount of Apically
Extruded Debris in Endodontic Retreatment Procedures
Using Four Different File Systems- An Invitro Study.

Abstract:

Objective(s): To compare the amount of apical debris extruded during endodontic retreatment procedures performed using H files, R-Endo
Retreatment files, GPR files and ProTaper Universal Retreatmentfiles.

Materials and Methods: The conventional coronal access cavity was prepared for 40 extracted Mandibular Premolars. The root canals were
prepared with ProTaper Next Rotary files till X1. Obturation was done by combination of Lateral and Vertical Compaction technique. All the samples
were later attached to Eppendorf tubes. The samples were then divided into four groups each containing 10 samples on the basis of different
retreatment files to be used. After complete removal of root canal filling material, the debris and the root filling material remnants adhered was collected
in preattached Eppendorf tubes. For final weight computation and comparison, the weight of empty tube was deducted from the weight of tube
accommodating the debris. ANOVAand Tukey test were applied for statistical analysis.

Results: The R-Endo retreatment files showed minimum apical extrusion of debris than all the other examined files in the study. The apical
extrusion of debris for R-Endo min to max was -0.045 to 0.009. However, there was no statistically significant difference in amount of apical extrusion of
debris by different files system (p>0.005).

Conclusion(s): There was no significant difference between the groups in apical extrusion of debris. Also rotary retreatment files showed lesser
apical of debris than Hedstrom hand files. R-Endo extruded less debris apically in this study.
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Introduction:

For protection and good longevity for a painful, harmful and
diseased tooth, an endodontic treatment is requisite.[1]
Although endodontic treatment fails.[2] Options include
endodontic retreatment or extraction in botched treatment.
[3,4] Today's scenario rules out tooth extraction so as to
treasure one's natural tooth's occlusion, function, and
esthetic.[5] Non- surgical or surgical method are tracks to
avoid extraction. A conservative, non-invasive method 1i.e.,
retreatment attempts for tooth stability with insignificant
afterwards soreness.[6,7]

A couplisation of host's immunoglobulin and antigens i.e.,
microorganisms, irrigants, obturating materials leaked
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periapically favours pain and flare-ups in retreatment
instrumentation procedures.[8,9] Thus significance of an

instrument's anatomy and its use governs endodontic
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retreatment prognosis.[9] Gutta-percha retrieval manually
and with Nickel Titanium retreatment rotary files etc. has
been a cumbersome, in a skilful obturated root canal.[8,10]
Previous dentistry has favoured secured, swift and
methodical NiTi rotary instruments.[4,9,11]

A new rotary retreatment file system i.e. GPR (Mani, Japan)
with helical grooves along the working section is nowadays in
picture.[12]

Apical extrusion of infected debris, irrespective of the
preparation done short or up to the apical foramen in
retreatment procedures is evidenced. [13,14,15] Thus present
study goal was to compare and evaluate the magnitude of
debris extruded apically during endodontic retreatment
procedures using hand H-files, R-Endo rotary etreatment
files, GPR gutta-percha remover files and ProTaper Universal
rotary Retreatment files.

Materials and Methods:
Teeth selection

Forty mandibular premolars freshly extracted due to
orthodontic and periodontal reasons were collected. Teeth
having root caries, root canal calcification, presence of two
roots or canals, root resorption or any developmental
anomalies were excluded. Digital radiographic analysis of
collected premolars were done in two positions i.e., mesially
and distaliy, respectively to fulfil above mentioned inclusion
criteria. All soft tissues remnants, calculi and debris on the
external root surface of teeth were cleaned mechanically by
periodontal hand scaler. Autoclaving of samples was done at
121 degrees Celsius for 15 minutes at 15 psi and stored in
0.9% saline solution until further experiment.

Flattening of buccal cusp of the samples up to Imm were done
to have a standardized tooth length. After preparation of
conventional endodontic access cavity, a K file of size No# 10
was placed in the canal till it was at apical foramen
radiograpically. Root canal working length was estimated by
subtracting one millimetre from that length. Root canal
preparation was done with ProTaper NEXT rotary file system
till X1 using Crown Down technique. Canal irrigation
between instrumentation was done with 2ml of 5% sodium

hypochlorite. The canal was then flushed with 10ml distilled

water and 2ml of 17% EDTA was used for smear layer
removal. Final irrigation was done with 10 ml of distilled
water, to flush out all debris. The side vented irrigating needle
was used for irrigation. Combination of Lateral and Vertical
Compaction method was utilized to obturate the prepared
canals, using corresponding Gutta Percha and AH Plus sealer.
Access cavity was completely filled with cavit (Ammdent,
Mohali, India) or temporary material and placed in an
incubator for two weeks at room temperature and 100 %
humidity. Measurement of the Eppendorf tubes were done by
analytical balance. Later premeasured Eppendorf tubes were
attached to the samples up to cementoenamel junction.

According to various endodontic retreatment instruments
applied in present study, samples were divided into the
following four groups (n=10)

Group A- (Hedstrom File) Control Group: The root
canal retreatment procedures were performed by using
Hedstrom hand files, using a circumferential quarter-turn
push-pull filing motion.

Group B- (R-Endo File): According to manufacturer
instructions Re, R1, R2, R3, retreatment files were used to
remove the root canal filling materials. These files were used
in a sequential manner using Crown Down method using
brushing movements with in and out motion.

Group C-(GPR Files): According to manufacturer's
recommendation 1S, 3N, files were used to remove the root
canal filling materials by Crown down method with punch -
out motion.

Group D- (Protaper Universal Retreatment System):

Using Crown Down method in brushing action with lateral
pressing movements, till working length D1,D2,D3 files were
used.

During every gutta percha stroke removal, the file was
removed from the root canals so as to inspect and clean the
flutes. During root canal preparation and retreatment
procedures separate hand files and rotary files were used for
each samples to avoid variation due to any defects in the file.
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When files or paper points are free of gutta-percha or sealer,
retreatment procedure was halted and verified by
radiographs. If these essential steps were not fulfilled, the
canals were further instrumented with the last file used until
these criteria were met. After the completion of the
retreatment procedure samples were removed from the
Eppendorftube and left to dry. Tubes were then stored at room
temperature at 100 % humidity in the incubator for two
weeks. Then the Eppendorf tube containing debris was
weighed by analytical balance. Final weight computation,
noted by simple subtraction of the weight of the empty
Eppendorftube from the Eppendorftube containing debris.

Statistical Analysis:

A raw data thus collected was subjected to statistical analysis
using One-way ANOVA, Tukey's HSD, Shapiro-Wilk's test
and Levene's test. A two-tailed (0=2) P<0.05 will be
considered as statistically significant. Analysis was
performed on SPSS software (Windows version 17.0).

Results:

The retreatment files used in the study showed apical
extrusion of debris. However, the difference was statistically
insignificant in apical extrusion of debris, even though R
Endo showed minimum apical extrusion of debris followed
by ProTaper Universal retreatment files, GPR files and
Hedstrom files.

Discussion:

Apical extrusion of debris, being a culprit for an endodontic
therapy failure or an interappointment flare ups also roots in
retreatment failures.[16,17] Researches also affirms,
instrumentation during retreatment procedures leads to more
debris extrusion apically.[8,18] Extruded foreign bodies in
periapical tissues induces zealous an inflammatory reactions
and periapical pathological lesions consistent with apical
periodontitis.[19] Debris (quantitative factor), microbes and
their by-products extruded from apical foramen are in direct
proportion to each other.[20,21] This direct association
severes the periapical inflammation.[22] In past various
techniques were used to detect the apically extruded
debris.[23] The present study mimics Myers and
Montgomery method to quantify debris extruded
apically.[24] This model imitates natural oral cavity habitat,
thus masking visual view of an apical foramen from an
operator during root canal preparation.[24,25]

In the present research H-files (GROUP — A) exhibits the
maximum apical extrusion amongst all the tested files
systems. The apical extrusion of debris when H — file was used
ranged from 0.001 to 0.110, mean (= SD) 0.026 + 0.032, and
median 0.018 (Table 1). The reason behind is, instrument
applied in the apical one- third of the tooth used in push and
pull motion, makes coronal space less for flushing, force
debris through the apical foramen.[8,26] Hedstrom files
caused more apical extrusion of debris than ProTaper
Universal retreatment files (Delai et al).[27] Similar
investigations were reported by Gkempsi et al that hand
instruments (Hedstrom files) resolved in more apical debris
extrusion compared to NiTi rotary retreatment files.[28] On
the contrary Somma F et al suggested that Hedstrom files
extrude less apical debris than engine-driven NiTi
instruments. Somma F et al explained that variations in
readings may vary with increased master file size of NiTi
rotary instruments used for canal retreatment to achieve
cleaned apical third. [29]

The apical extrusion of debris by R-Endo files (GROUP-B)
ranged from -0.045 to -0.009, mean (+ SD) -0.016 + 0.011,
and median -0.012. R-Endo-files demonstrated minimum
apical extrusion amongst all experimental groups (Graph 1).
The files used, eliminates gutta-percha from the coronal third
thus creating the space for evacuation of debris and remaining
filling material from apical third, reducing the likelihood of
extrusion.[30] Kustarci A et al R-Endo retreatment files
caused less apical extrusion of debris than K3, Hedstrom
files.[4] On the contrary Hakkan G et al (2014) in their study
investigated and demonstrated more apical extrusion of
debris by R-Endo retreatment files as compared to other
retreatment files. This contradictory result may be due to
difference in experimental conditions, sealers and irrigants
used.[31]

The apical extrusion of debris by GPR retreatment files
(GROUP-C) ranged from-0.085 to 0.136 with mean (= SD)
0.010 £ 0.068, -0.011. These files demonstrated maximum
apical extrusion of debris among tested retreatment rotary
system files but less than Hedstrom (hand) files (Table 1).
Lower flexibility and positive rake angle of these files
resulted in more apical extrusion of debris which were
difficult to flush out in comparison to other retreatment file
systems.[12] Akhavan et al carried out a study and concluded
that GPR retreatment files exhibit maximum apical extrusion
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than ProTaper Universal Retreatment files which supports the
findings of present study.[32] Since GPR is a comparatively
new rotary file system, not much scientific evidence has been
found about it. Therefore, more studies are needed to have
stronger evidence about the system's debris production and
debris extrusion.

In the study ProTaper Universal Retreatment files (PTUR)
(GROUP - D) demonstrated apical extrusion of debris range
from -0.018 to 0.059 with mean (= SD) 0.001 + 0.029, and
median -0.012 (Graph 1). The PTUR system extruded less
debris in this study. PTUR files extrude less debris apically
due to their specific flute design and variable tip diameter that
allows to clean root canal area with one file towards the
orifice. This creates more space for removal of cutted gutta
percha along with debris in spiral fashion, around the rotary
files.[10] Canakci BC et al did a study and revealed that less
tapered R-Endo retreatment files extruded less debris apically
than more tapered ProTaper Universal Retreatment files
which supports results of present study.[33] The findings of
Jena A etal. also support the result of Canakci BC et al and this
current study with statement ProTaper Universal Retreatment
files causes more apical extrusion of debris as compared to R-
Endo retreatment files. During instrumentation ProTaper
Universal Retreatment systems characterizes decreased
cutting efficiency due to inbuilt convex triangular cross-
section with three cutting edges which ships smaller chip
space, as a whole act as a piston forcing the debris. Moreover,
D3 file with a larger taper and tip diameter also contributes
more debris extrusion apically.[9]

Table 1: Summary statistics for amount of apically extruded
debris (mg) of four groups

Summary  HFILE R-ENDOFILE  GPRFILE PTUR FILE
statistics  (HEDSTROM  (GROUP B) (GUTTA (PROTAPER
FILE) PERCHA UNIVERSAL
REMOVER) RETREATMENT)
(GROUP A)
(GROUP C) (GROUP D)
N 10 10 10 10
Min 0.001 -0.045 -0.085 -0.018
Max 0.110 -0.009 0.136 0.059
Mean 0.026 -0.016 0.010 0.001
SD 0.032 0.011 0.068 0.029
Median 0018 -0.012 -0.011 -0.012

Table 2: Comparison in mean amount of apically extruded
debris (mg) between groups by Tukey test

Comparison Mean Q P value 95% Cl of diff
Diff.

GROUP A vs. GROUP B 0042 328 P>0.05 -0.00683t0 0.09116

GROUP A vs. GROUP C 0.017 130 P>0.05 -0.03232 to 0.06568
GROUP Avs. GROUP D 0.026  2.01 P>0.05 -0.02323 to 0.07477
GROUP B vs. GROUP C 0.025 198 P>0.05 -0.07448 to 0.02351
GROUP B vs. GROUP D -0.016 1.28 P>0.05 -0.06539 to 0.03260
GROUP C vs. GROUP D 0.009 0.71 P>0.05 -0.03991 to 0.05809

Amount of apically extruded debris (mg)

Graph 1. Mean amount of apically extruded debris (mg) of
four groups.

Conclusion:

Within this study determents, it can be inferred that the rotary
retreatment files systems extrude less debris apically than
manual files. R-Endo (GROUP-B) retreatment files showed
minimum apical extrusion of debris, which was followed by
ProTaper Universal Retreatment file (GROUP-D) systems,
GPR file systems (GROUP-C), and maximum by (manual)
Hedstrom files (GROUP-A).
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