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ABSTARCT

Background: Optimal root canal retreatment was required safe and efficient removal of filling material from root
canal. The aim of this in vitro study was to compare the efficacy of reciprocating and continuous motion of four
retreatment systems in removal of root canal filing material.

Materials and Methods: Forty distal roots of the mandibular first molars teeth were used in this study, these roots were
embedded in cold clear acrylic,roots were instrumented using crown down technique and rotary ProTaper systemize
Sx to size F2 ,instrumentation were done with copiousirrigation of 2.5% sodium hypochlorite and 17% buffered solution
of EDTA was used as final irrigant followed by distiledwater, roots were obturated with AH26 sealer and Protaper
gutta-percha point F2 and medium fine accessory gutta-percha using lateral condensation technique,roots were
left for 7 days with 100% humidity at 37°C in an incubator. Roots were randomly divided into four groups according to
technique used for removing the root filing material (ten teeth for each group): group I: reciprocating technique
and Wave One system, group ll: continuous technique and ProTaper retreatment system, group lll: continuous
technique and R-Endo system, group IV: continuous technique and D-RaCere treatment system. All the roots were
radiographed before and after removal of gutta-percha from both bucco-lingual and mesiodistal directions using
custom made platform and digital radiograph system RVG to havea digitized images. The total surface area of all
root canals was measured before removal ofthe gutta-percha and the area of the remaining gutta-percha filing in
the canals after retreatment procedure from both directions. These measurements were analyzed with Adobe
Photoshop CS6 software, the percentage of removed gutta-percha calculated.

Results: Statistical analysis was performed and the result showed group Ihad the highest mean values in removal of
root canal filing material in both bucco-lingual and mesiodistal direction of dental radiograph and there were
significant difference between group | and most of the other groups ,there were non significant difference between
group ll,group Il and group IV.

Conclusion: This study was showed all the used retreatment systems did notcompletely remove the root canal filing
material. The reciprocating technique was most effective method for removing gutta-percha and sealer than
continuous rotary technique.

Key words: Retreatment, reciprocating motion, root canal filing, rotary instrument. (J Bagh Coll Dentistry 2016;
28(1):57-62).

INTRODUCTION The nickel-titanium (NiTi) rotary instruments

Safe and efficient removal of the root canal used for root filling removal and rg)otcangl
filling material was essential for optimal root retreatment had been widely investigated ™. Their
canal retreatment. Ideally, all sealer androot canal use al(lgwed gutta-percha removal with no
material should be removed from canal walls to solvent*”, thus prevented the formation of a thin
regain access to microorganisms and pulptissue film (%f gutta-percha on the walls of the root
remnants thatmightberesponsible for periapical canal™. _ .
inflammation and thus post treatment disease 2. A new concept was recently introduced, in

Gutta-percha was the most commonly used whichcanal preparation was accomplished using a
root filling material in conjunction with a sealer. specificallydesigned  nickel-titanium ~ engine-
The proper removal of these materials from dnv_en instrumentthat employed a reciprocating
inadequately prepared and filled canals required a motion. The same technl'quewas aso |r_1d|car[ed for
substantial effort and could be time-consuming refreatment  purposes, inwhich the instruments
and challenging. Nevertheless, performing this were used with a brushingmotion against the
procedure effectively had an important clinical lateral walls of(gtlr(})e canal toremove any residual
impact because the irrigating solutions and the filling material ™.
instruments used during retreatment could reach There were only a few reports andyzed the

the entire root canal system, thus promoting better performance of reci pg(l))cati ng instruments in
cleaning and disinfection ©) endodontic retreatment *.

Various techniques were used for removal of Different methodologies had been used for the

gutta-percha such as hand instruments with or evauation of the cleaning efficacy of different

without chemical solvents, rotary instruments, endodontic  refreatment watze):ms including
heat and ultrasonic devices 9. longitudinal cleavage of teeth “™”; association of

(1)Assistant Lecturer. Department of Conservative Dentistry, Iongltuqllnal ) and 'transverse Cleavage for
College of Dentistry, University of Baghdad. evduation in thirds and cleavage and
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photographic recordingor with the operating
dental microscope “**. Others methods used
radiographic examination with different computer
software 2.

In the present study, radiographic evaluation
of the retreatment techniques were used, this
method is more reliable as splitting the roots
might disturb the remaining filling material “©,
bucco-lingual and mesiodistal images were taken
and evaluated for each root to overcome the
limitation of the radiographic images of providing
only two dimensiona information,. In accordance
with other studies ™. The aim of this studywould
be to evaluate the effectiveness of reciprocating
system versus continuous rotary systems in
endodontic retreatment.

MATERIALSAND METHODS

Forty extracted human dista roots of
mandibular First molar with mature apices were
selected for this study from the clinics of the
University of Baghdad, College of Dentistry. The
gender, pulpad satus and reason for
extractionwere not considered and criteria for
teeth selection included the following: mature,
centrally located apical foramen, Patent apical
foramen, roots devoid of any, cracks, resorptions
or fractures.

Samples Preparation:

The extracted teeth stored indistilledwater at
room temperature any remnants of soft tissue and
calculus on the external root surface were
mechanically  removedwithsharp  periodonta
curette. A magnifying eye lens and light cure
device were used toverify the root surfacesfor any
visible cracks orfracturesThe teeth were
decoronated at the cemento-enamel junction using
a high speed diamond burwith straight handpiece
and water spray and the distal roots separated
from the mesial roots.

Clear cold cure acrylic was mixed andplaced
in a rubber mold where the rootswere embedded.
A bench vice was used to achieve standardized
position of the resin mounted roots throughout the
whole procedure.

Barbed broach was used toremovethe pulpa
tissue and the working length of each canal
established with size 15 K-file 1mm short of the
anatomical apex. The canals were instrumented
using a crown-down technique with Protaper NiTi
rotary instruments (Sx-F2) (Densply, Maillefer/
Switzerland) and e3 torque control e ectricmotor
(Dentsply, Tulsa) which was set according to
manufacture’s instructions. Master apical file
would be F2 for al canals. Alternative irrigation
with total of 10 ml of 2.5% of sodiumhypochlorite
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(NaOCl) was used for irrigation and the smear
layer was removed by irrigating with 5ml of 17%
EDTA for 1 minute thenfollowed by a fina rinse
of 5 ml of distilledwater to avoid development of
NaOC1 crystals. The canals were then dried with
Protaper paper points F2.

Canal Filling:

AH 26 root cana sealerwas mixed according
to the manufacturer’s instructions .The mixture
had a homogenous creamy consistency with string
out a least 1 inch when the spatula was raised
slowly from the glass dab. The seder was
introduced into the canal using ProTaper paper
point F2 by rotating the paper point twice counter
clock wise to coat the canal walls by thin film of
seadler.The canads werefilled using the latera
condensationtechnique. The tip of master gutta
percha cone corresponding to the last file size F2
(Densply, Maillefer/ Switzerland) was dipped into
the sealer and placed into cana. The previously
checked finger spreaderwere used for lateral
compaction of the master conecreating a space for
an additiona accessory cone.Medium-fine
accessory gutta-percha cones were laterally
compacted until the spreader could not introduced
deeper than 2-3 mm into the root canalorifice. A
heated plugger was used to cut the gutta-percha at
the entrance of the canal. Each cand orifice was
sedled by temporary filling. Prior to temporary
filling placement the specimens were radiographed
in bucco-lingual and mesiodistal directions to
confirm the adequacy of the root canal obturation
and these radiograph images were used later to make
measurements of total canals area. All roots were
left for 7 days with 100% humidity at 37°C in an
incubator.

Retreatment Techniques:

The corona 2-mm of each root cana filling
was removed using GatesGlidden burs 2 and 3
(Dentsply, Maillefer). Gutta-percha obturation
material was then easily removed from the canal
with rotary retreatment files systems.Each rotary
system wasused withe3torque control electric
motor (Dentsply, Tulsa).The torque and speed
settings for each filewere used as recommended
by the manufacturer. A total volume of 25 mL
of25% NaOCl was delivered from aneedle
with30-gauge (tip size 25) during retreatment
procedure then the canals were dried with paper
points.

The roots were randomly divided into four
groups of ten roots each.

Group I:

Gutta-percha obturation material was removed
from the canal with the primary wave one file #25
thatwasapplied in a reciprocating motion. The
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silicone stopper was set on the primary wave one
file (Dentsply, Maillefer) at 2/3 of the estimated
canad length. Primary wave one file was
introduced into the canal with a slow in-and-out
pecking motion without pulling the instrument
completely out of the canal. The amplitude of the
in- and out- movement did notexceed 3-4 mm.
Gentle apical pressure wascombined with a
brushing action against the laterawalls. The
instrument advanced easily in the obturation
material and the canal in an apical direction. After
maximum three in- and out-movements, or when
more pressure was needed to make the instrument
advance further in the canal, or when resistance
was encountered, the instrument was pulled out of
the canal to clean the flutesThe cana was
copioudly irrigated with sodium hypochlorite.
Primary wave one filewas used in the same
manner until it has reached 2/3 of the estimated
working length as indicated by the stopper on the
instrument. The instrument is then removed from
the canal; the cana was irrigated. This procedure
was repeated until the instrument reached original
working length.

Group 11:

The ProTaper retreatment instruments (D1,
D2, D3) (Dentsply, Maillefer) of which the tapers
and tip diameters were equivalent to size
0.09/0.30mm, 0.08/0.25mm, and 0.07/0.020mm
respectively were used sequentiallyfor removing
gutta-percha from each root canal in a crown-
down technique each filewere used as
recommended by manufacturer then apica
enlargement was performed with finishing file F2.
Group I11:

The R-Endo instruments (R1, R2 and R3)
(Micro-Mega, France) were used sequentiadly to
remove gutta-percha and its sealer in abrushing
circumferential movement as recommended bythe
manufactures. The three instruments have the
same tip size equivalent to no 25 but with
different tapers; 0.08 for R1, 0.06 for R2, 0.04 for
R3. R3 prepares the cana at 0.04 taper so the R2
file was used again to the full working length to
establish the 0.06 taper. An HERO Shaper file no
25 (Micro Mega Besancon, France) was used as a
finishing file to the full length of the canal.

Group 1V:

The D — RaCere treatment instruments (DR,
DR2) (FKG Dentaire, Swiss Dental Products) of
which the tapers and tip diameters were
equivalent to size 10% I1SO 30, 4% 1SO 25
respectively were used sequentially in a crown-
down technique for removing gutta-percha from
each  cand.Finalapical  enlargement  was
performed with RaCe file size 25.
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Removal of filling material was judged completed
when no gutta-percha or seadler on the last
instrument used andthe working length was
reached.

Evaluation of Effective Gutta-Percha Removal:

All the roots were radiographed before and
after remova of gutta-percha from both bucco-
lingual and mesiodistal directions using custom
made platform and digital radiograph system
RVG to have a digitized image. Radiographic
platform provided standardized position for
periapical films, root blocks and x-ray cone. The
source-film distance was adjusted to 18cm
between X- ray source and the object and the
exposure time was 0.12 sec.

The total surface area of al root canals were
measured before removal of gutta-percha (figure.
1) and the area of the remaining gutta-percha
filling in the canals after retreatment procedure
(figure 2) from both directions. These
measurements were analyzed with adobe
Photoshop CS6 software and specific software
tool (magnetic lasso)was used tooutline the total
canal areaand the filling debris area(Fig 3).The
software was calibrated to convert pixels into
actual millimeter units. A measurement scale was
made to have areain mm2.

The percentage of removed gutta-percha
calculated by the following equations:

Area of removed gutta-percha= area of gutta-
percha before removal — area of remnant gutta-
percha after removal

Percent of gutta-percha removal=(area of
removed gutta-percha/area of gutta-percha before
removal)* 100.
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Figure 1: The Use of Adobe Photoshop CS6
Software and Magnetic Lasso Tool to
Measurethe Total Canal Area.
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Figure 2: The Use of Adobe Photoshop CS6
Softwar e and magnetic Lasso Tool to
M easur e the Area of the Remaining Filling
DebrisArea.

Figure 3: Radiograph to Trace Remaining
Filling Material in Both Bucco-Lingual and
Mesio-Distal Directions by the Use of
magnetic Lasso Tool.

RESULTS

The present study showed the following results
(table 1): in bucco-lingua direction, the highest
and the lowest mean values for of the percentage
of root canal filling removalwere seen at group |
Wave One system (79.90) and group IV D—RaCe
system (66.85) respectively. In mesiodista
direction, the highest and the lowest mean values
for of the percentage of root cana filling
removalwere seen at group | Wave One system
(76.74) and group |l ProTaper Retreatment system
(64.46) respectively.The rest mean values for the
study groups were fluctuating between these
values.

To compare between the four retreatment
systems ANOVA test and the least significance
difference test (LSD) were performed to evaluate
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the significant differences between each two

retreatment system for their effectiveness in

remova of root cana filling materialsthe results
showed the following, in bucco-lingual direction

(table 2):

1- There were significant difference (p <0.05)

between group | (Wave One) and group Il

(ProTaper Retreatment), group 1V (D — RaCe).

There was non-significant difference (p >0.05)

between group | (Wave One) and group 111 (R-

Endo).

There were non significant difference (p

>0.05) between group Il (ProTaper

Retreatment) and group |1l (R-Endo), group

IV (D —RaCe).

There were non significant difference (p

>0.05) between group |11 (R-Endo) and group

IV (D —RaCe).

The results showed the following, in mesio-

distal direction (table 2):

1- There were significant difference (p <0.05)
between group | (Wave One) and group Il
(ProTaper Retreatment) , group |11 (R-Endo).

2- There were non significant difference (p
>0.05) between group | (Wave One) and group
IV (D — RaCe).

3- There were non significant difference (p
>0.05) between group Il (ProTaper
Retreatment) and group 111 (R-Endo), group
IV (D — RaCe).

4- There were non significant difference (p
>0.05) between group |11 (R-Endo) and group
IV (D — RaCe).

4-

Table1l: Mean Value and Standard
Deviation of Four Retreatment Techniques.

A comparison of

. Bucco-lingual M esiodistal
Strﬁ'eg N (BL) (MD)
group Mean% | +SD | Mean% | +SD

Wave One 10 79.90 6.52 76.74 8.31
ProTaper | .01 7148 |1233| 6446 | 973
Retreatment
R-Endo 10| 7401 | 11.82| 6646 | 11.32
D_RaCe |10| 6685 | 14.75| 67.75 | 14.85
DISCUSSION

60

Nonsurgical endodontic retreatment was aimed
to remove the contaminated filling material and
the remnants pulp tissue or bacteria that might
because the previous treatment to fail 9.

Success rates of nonsurgica endodontic
retreatment were ranged from 40% t0100% 2.
This variability might be related to different
factors: the techniques that were used to remove
the filling materials ®?, the repairing possibility
of pathologic or iatrogenic defects and the
aterations in the natural course of the root
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canas®. Removal of sealersand gutta-percha
from
Table 2: The Least Significance Difference
Test (LSD) of the Percentage of Root Canal
Filling Removal between the Four
Retreatment Techniques.

Vol. 28(1), March 2016

(LSD test) | (LSD test)
Bucco- Mesio-
Studied lingual distal
groups (BL) (MD)
p- ; p- ;
value Sig. value Sig.

ProTaper | .028 S | .020 S

Wave B Fido | 094 [ NS| 050 | S

One 5 Race| 024 | S | .084 | NS

Pro R-Endo 579 | NS | .694 | N.S

Taper | D—RaCe | 942 | N.S| 521 | N.S

R-Endo | D—RaCe | .530 | N.S| .802 | N.S

*S =dgignificant*N.S= non significant

inadequately filled root canal systems was
essential in root cana retreatment as it was
unlikely to uncover remaining necrotic tissue or
bacteria that might be the cause for periapical
inflammation and post treatment disease 2.

A number of new endodontic materials
hadbeen introduced in the last few years among
them wasthe resin based sealer “®. Despite the
material  wasacclaimed to have superior
properties, regarding its adherence to the tooth
structure, no obturation system yet claimedto have
a 100% success rate and a number of reasons
would necessitate the retreatment of filled
teeth®.

The present study evaluated the effectiveness
of retreatmenttechniquesinremoval of gutta
perchaand AH26 resin seders.

All specimens were obturated using lateral
condensation technique to condense ProTaper GP
point (F2), as it showedbetter treatment outcome
(prevent bacterial penetration of the root canal)
than single ProTaper GP point which
wasinaccordance with study performed by Y ucel
and Ciftci in 2006.

Retreatment solvents were notused in this
study because the combined use of solvents
androtary files complicatedthe debridementof the
root canal, the solvents dissolved flowed into and
coated cana irregularities or penetrated into the
peri-radicular tissues ®.

Previous studies suggested that further root
cana refining is necessary afterusing retreatment
systemsbecause of the apical diameter of the last
instrument was designed to reach the working
length, but it did not permit a complete cleaning
action ®. In the present study finishing files were
used at the end of the retreatment procedure
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forrotary instruments to properly enlarged the
canal, F2, HERO Shaper file no 25 and RaCe file
size 25 as recommended by the manufactures.

Reciprocating systems were an interesting
dternative for removal of root fillings in
retreatment cases. However, few studies had
investigated the efficiency of recigrocating
systems for emptying filled root canals .

The findings of the present study showed that
the use of group | (Wave One) with reciprocating
motion was more efficient in remova of root
canal filling materials in both bucco-lingual and
mesiodistal direction of dentalradiographthese
results might be attributed to that Wave One file
was used with reciprocating movement with
unequal clockwise and counter clockwise rotation
based on reverse balanced force technique “®.
These  reciprocating  movements  caused
engagement of the filling material with the first
motion and dislodgment of the filling from the
canals via the second motion.

The other retreatment systems used in the
other groups with continuousrotation motion
showed less efficiency in removing of root canal
filling materials and these results vary according
to difference in taper, design and cross section of
each retreatment systems. Different
methodol ogies had been used for the evaluation of
the remaining filling material, in this study
radiographic  examination  with  computers
software which were more appropriate than other
methods such as longitudinal cleavage of the root
which might cause displacement of the filling
debris that was to be evaluated, which would
compromise the accuracy of the measurements®®.
To overcome the limitation of the radiographic
images that provided only two dimensional
information, bucco-lingual and mesiodistal
images were taken and evaluated for each root.
Thisisin accordance with other studies ®°.

Within the limitation of the present study
remnants of filling material were observed in all
samples regardless of the groups examined.
Rotaryretreatment instrumentsused with
continuous motion were not as effective in
removing filling material remnants as the
reciprocating instrument. The reciprocating
technigue was most effective method for
removing guttapercha and sealer than
continuousrotary technique.

A comparison of
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