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Abstract

The aim of this study is to evaluate the effectiveness of two techniques for removing the root canal filling:
manual and rotary techniques.

Material and method:

The removal of root canal filling by manual technique used Kerr and Hedstrém files and the rotary technique
used the ProTaper system. 34 extracted monoradicular teeth were used in this study. Those teeth were divided in two
groups and sealed with gutta-percha and AH Plus paste (Dentsply, Maillefer). It was analyzed: the total retreatment
time, the amount of apical extruded material, the radiological efficiency of the retreatment and the number of
fractured instruments during the procedure.

Results:

It has been observed that the ProTaper rotary system removes material from the root canal much faster than
hand tools. Based on the information obtained from this study, both techniques for reapplying endodontic treatment
left remnants of filling material on the walls of the root canals. The amount of extruded material was significantly
lower in the rotary instrumented batch. It was noted that in the case of fractured instruments, they appeared only
during the manual retreatment technique.

In conclusion, the ProTaper system is much more effective in retreatments than manual files.

Keywords: Hedstrom files, endodontic retreatment, ProTaper system

Introduction complete cure for periapical lesions. However,
Although root canal treatment has a high there are cases that for various reasons do not
success rate, the result is not always a respond well to the therapy initiated, thus
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leading to failure. In such situations there are
three treatment options: retreatment, apical
resection or extraction. Whenever possible,
the most conservative method is preferred,
namely that of reapplying treatment, to the
detriment of the other two options. The
objective of the retreatment is to recreate
access to the apical foramen and to completely
remove the materials from the walls of the
root canal, in order to prepare the canal for a
new filling [1].

Multiple methods can be used to remove
gutta-percha in combination with paste. One
of the most used methods is the conventional
one, which uses solvents and Kerr File or
Hedstrom needles [2]. Other methods of
removing gutta-percha from the canal are the
ultrasonic method or the use of rotary
instruments. Studies have shown that nickel-
titanium rotary tools are two or even three
times
more

flexible,

more torsion-resistant and more difficult to
fracture than manual steel tools [3]. The
newest types of rotary instruments are
represented by the ProTaper and K3 systems,
which can be used both for the initial

endodontic treatment and for the retreatment.

MATERIAL AND METHOD

SELECTION AND PREPARATION
OF SAMPLES

For this study, 34 monoradicular teeth
were selected, without previous endodontic
treatments, root resorptions, fractures or
incompletely formed roots. Until use, the teeth
were stored in saline at room temperature.
instrumentation,  teeth

Prior to were

radiographed in both vestibulo-oral and

mesio-distal incidence (fig.1).

Fig. 1 Initial Radiographs
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ROOT CANAL INSTRUMENTATION
The access cavity was made using a
spherical burr fixed on the turbine and cooled
with water. The
determined with a K-file #10 (Dentsply,

working length was
Maillefer, Ballaigues, Switzerland), passively
inserted into the canal until its tip was visible
at the apical foramen, subsequently decreasing
1mm from this length.

All teeth were instrumented using the
Reciprocal System (VDW, Germany). The
R25
diameter of 0.25 mm and a taper of 8% was

reciprocating instrument with a tip

used by reciprocating movement in

accordance  with  the manufacturer's
instructions. The files were mounted on a
reciprocating motor, VDW Gold (VDW,
Munich, the

manufacturer's configuration settings. Each

Germany), respecting
file was inserted into the root canal until a

resistance was encountered. An apical
movement was then applied to the needle,
followed by insertion-removal movements of
approximately 3 mm in amplitude and light
After the

instrument was removed and cleaned, and the

pressure. 3 such movements,
canal irrigated with 2 ml of 5.25% sodium
hypochlorite (5.25% Chloraxide, Cerkamed,
Poland). The patency of the channel was
verified by inserting a K-file #10 along the
entire  working length. The protocol was
repeated until the Reciproc R25 instrument
reached working length.

After completion of instrumentation, all

root canals were irrigated with 3 ml of 5.25%
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sodium hypochlorite via a luer-lock syringe
(Roeko) and a special 30Ga lavage needle
with a side opening. Subsequently, 1 ml of
17% EDTA (MD Cleanser, META BIOMED)
was left in the canal for 2 minutes and then
again 3 ml of 5.25% sodium hypochlorite. All
root canals were dried with 6% paper taper
cones (Diadent, USA). Each Reciproc R25
instrument has been changed after its use in 5
root canals.

ROOT CANAL OBTURATION

The root canals were filled using the
cold lateral condensation technique [4]. Before
drying the root canals, we selected a gutta-
percha master cone number 30 (Diadent,
USA), adapted by sectioning to obtain the tug-
back. We prepared the AH Plus sealer
Maillefer) the

manufacturer's instructions. The master cone

(Dentsply, according to
was passed through the sealer and inserted
into the root canal along the entire working
length.  Medium-fine  accessory  cones
(Dentsply, Maillefer) were condensed laterally
using a finger spreader (VDW, Germany). A
heated plugger was used to cut the bundle of
cones at the emergency holes of the root
canals, followed by vertical condensation with

a cold plugger.
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REMOVING THE ROOT CANAL
FILLING

In order to evaluate the retreatment
techniques, the teeth were divided into two
groups:

Group 1: The filling was removed with
hand tools, using Gates-Glidden milling
cutters, Kerr Files and Hedstrom files
(Dentsply, Maillefer, Ballaigues, Switzerland).
The root filling of the 1/3 coronary region was
removed with Gates-Glidden cutters, creating
a tank where orange oil is stored. Kerr Files
ISO 15 were used in order to penetrate the
gutta-percha mass until the working length
was reached, and then we removed all the
gutta-percha from the root canals with
Hedstrom files from ISO 15 to 1SO 40.

Group 2: The root canal filling was
removed with rotary tools, ProTaper. The
endomotor was set at a speed of 300
revolutions per minute. Place orange oil in the
pulp chamber, then proceed to remove the

gutta-percha as follows: finishing file no.3

Fig. 2 Radiographs from
vestibulo-oral incidence group 1

(size 1SO 30, blue ring, taper 9%), finishing
file no.2 (size ISO 25, taper 8% ) and finishing
file no.1 (ISO size 20, taper 7%). The canals
were instrumented by the crown-down
technique in order to remove the gutta-percha
from the root canal until reaching the working
length, then the files no. 2, 3 and finishing file
no.4 (ISO size 40, black ring, taper 6%) for
the complete removal of gutta-percha and
cleaning of the canal walls.

After retreatment, the teeth were
radiographed again from both vestibulo-oral
and mesio-distal incidence to assess the
removal of the canal filling (Fig. 2,3,4,5).

Fig. 3

Radiographs  from

vestibulo-oral incidence group 2
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Fig. 4 Radiographs from mesio-distal incidence group 1

Fig. 5 Radiographs from mesio-distal incidence group 2

EVALUATION OF REMOVING
ROOT CANAL FILLING METHODS

Several parameters were evaluated
during the retreatment:

- the time required to reach the working
length: the time required for the last tool used
in the case of each technique to reach the
entire working length;

- time required to remove gutta-percha
from the canal: time required to obtain

satisfactory gutta-percha removal;
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- total time: total retreatment time;
- apical extruded material (amount of

apical extruded detritus).

The amount of visually detected apical
extruded detritus during clearing was assessed
using the following scoring system:

0. No extruded detritus;

1. Minimum extruded detritus, small
amounts of filling material extruded through

the foramen; 2. Moderate extruded detritus,
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larger amounts of filling material extruded
through the foramen;

3. Severe extruded detritus, very large
amounts of filling material extruded through
the foramen). The radiological evaluation of
the retreatment efficiency was performed by
examining the radiographs performed after
retreatment.

Thus, the radiographs with a magnifying
glass were analyzed and divided as follows:

0. No detritus;

1. Detritus on a root canal wall,

2. Detritus on two walls of the root
canal;

3. Detritus on each wall of the root

The study also allowed the evaluation of
fractured instruments in the root canal, by

careful examination.

RESULTS

Regarding the time required for
retreatment, the average duration in minutes
and seconds was calculated to reach the
working length, removing the gutta-percha
from the canal and the average duration of
reprocessing, using the two retreatment
techniques. The results show that the
retreatment time is shorter when the ProTaper
system was used compared to the manual

technique, Table 1

canal;
Average time to Average time for
] Teeth ] Average
Technique reach working gutta-percha )
number retreatment time
length removal

Manual 17 3:02 5:26 8:29
ProTaper 17 3:52 2:12 6:03

Table 1 Average retreatment time

Regarding the amount of apical extruded material, it can be seen that both retreatment

techniques produced visible apical extruded residual material, the differences between them being

shown in graphs 1 and 2.

Extruded material

a,
60.00% 47 06%

40.00%

20.00%

0.00%
index 0

23.53%

11.76% .
B =

index 2 index 3

Graph 1 Extruded material during manual removal of root canal filling
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Extruded material

80.00%

Graph 2 Extruded material during

60.00%

40.00%

rotary removal of root canal filling

20.00%

0.00%

- ﬂ 5.88%

index 0 index1 index 2 index 3

Following the radiological analysis, it
was found that both techniques used in
endodontic retreatment left residual filling
material, but the ProTaper system was most

effective in removing the filling material from

the root canal in the middle and apical thirds
(Graphs 3,4), while the manual technique
was more efficient in this respect in the

coronary third (Graph 5).

MANUAL ROTARY

Vestibulo-Oral and Mesio-Distal Vestibulo-Oral and Mesio-Distal

1/3 1/3 1/3 1/3 1/3 1/3
cervical middle apical cervical middle apical
Index O Index O Index 2 Index 2 Index1 | Index O
Index 1 Index 2 Index O Index 1 Index0 | Index 1
Index 2 Index 2 Index 0 Index 2 Index 0 | Index O
Index 1 Index O Index 0 Index 1 Index 0 | Index 1
Index O Index 1 Index O Index 1 Index0 | Index O
Index 1 Index 1 Index 0 Index 2 Index 0 | Index O
Index 0 Index 2 Index 0 Index 2 Index 0 | Index O
Index 1 Index O Index 1 Index 0 Index 0 | Index 1
Index 3 Index 3 Index 2 Index 2 Index 0 | Index O
Index 2 Index 0 Index 1 Index 1 Index 0 | Index O
Index 2 Index 1 Index 1 Index 1 Index 0 | Index 0
Index 1 Index 0 Index 0 Index 0 Index 0 | Index 1
Index 2 Index 0 Index 1 Index 2 Index 0 | Index O
Index 3 Index 1 Index 2 Index 3 Index 0 | Index 0
Index 2 Index O Index O Index 1 Index1 | Index O
Index O Index 1 Index O Index 1 Index1 | Index O
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Index 3

Index 1

Index 0

Index 2

Index 0

Index 0

Table 2 Radiological evaluation of retreatment efficiency

In the tables no. 2 and 3, as well as in
the graphs from 3 to 8 it is possible to
follow the percentage evolution of the

quantity of material remaining in the root

Manual

—
&
(>} 5
- py —
>
= =
&
Index 0 Index 1 Index 2 Index 3
® Total | 0.235294118 | 0.294117647 | 0.294117647 | 0.176470588
Manual
g
=

Index 0
Total 0.411764;

Apical

Index 0

Manual

canals, based on the indices: 0. Without
detritus; 1. Detritus on a root canal wall; 2.
Detritus on two walls of the root canal; 3.

Detritus on each wall of the root canal.

Graph 3 Radiological evaluation
of retreatment efficiency in

cervical 1/3, manual technique

Graph 4 Radiological evaluation
of retreatment efficiency in

middle 1/3, manual technique

Index 1

Index 2

W Total

0,588235294

0,235294118

0,176470588

Graph 5 Radiological evaluation
of retreatment efficiency in

apical 1/3, manual technique
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ProTaper

Graph 6 Radiological evaluation
of retreatment efficiency in
cervical third, ProTaper

ProTaper
Graph 7 Radiological evaluation

Q —

E B of retreatment efficiency in

E middle third, ProTaper

Index O Index 1
| u Total 0.823529412 0.176470588
ProTaper
.j(é_

Graph 8 Radiological evaluation

Total

of retreatment efficiency in

apical third, ProTaper
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Region Technique 1 vs technique 2 Values

Index 0: 58,82% vs 76,47%

1/3 Apical Manual vs Rotary Index 1: 23,53% vs 23,53%

Index 2: 17,65% vs 0%

Index 3: -

Index 0: 41,18% vs 84,35%

Index 1: 35,29% vs 17,65%

1/3 Middle Manual vs Rotary Index 2: 17,65% vs 0%

Index 3: 5,88% vs 0%

Index 0: 23,53% vs 11,76%

1/3 Cervical Manual vs Rotary Index 1: 29,41% vs 41,18%

Index 2: 29,41% vs 41,18%

Index 3: 17,65% vs 5,88%

Table 3 Comparison of the efficiency of the two retreatment
techniques in each third of the root canal

About the fractured instruments were observed 5 such instruments, all of them in the context

of using manual technique (fig. 6).
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DISCUSSIONS

Endodontics is one of the complicated

branches of dentistry. Failure occurs quite
often, due to technical errors and misdiagnosis
or due to the quality of materials used. The
causes of endodontic failures are multiple and
refer to both preoperative and intraoperative
errors [5].

Endodontic retreatment involves the
restart of endodontic therapy on a tooth with
filled root canals, the purpose being to
eliminate the factors that led to the failure of
the initial treatment, as well as preserving the
tooth to maintain good health of the apical
periodontium and eliminate pre-existing
periapical pathology.

During the retreatment, incidents such as
widening of the apical constriction frequently
occur, which can lead to apical perforations.
From the point of view of clinicians, it is
important to remove as much of the materials

used for filling as possible from the canal so

21

Fig. 6 Instruments fractured in the
root canal

that necrotic tissue or bacteria that can lead to
the failure of the procedure can be removed
[6]. To achieve this goal, it has been shown
that nickel-titanium rotary tools, compared to
manual, are superior, as they can be used to

the without

zipping,
fenestration or loss of working length.

widen channels causing

complications such as: channel

Over the years, various techniques have
been developed in order to remove the filling
material from the root canal. They use: heat,
solvent, hand tools, ultrasonic or rotary and
although the technology is advanced, none of
these techniques wused individually or
combined can remove in all the material in the
root canal, which is also confirmed by the
present study, in which two types of
instruments were used: manual and rotary.
The use of AH Plus paste for filling causes
difficulties in terms of removal technique, as
this is an epoxy resin with strong adhesion to

the dentin, which may be the reason why the
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material cannot be completely removed from
the root canal walls.

The effectiveness of rotary versus
manual instrumentation has been debated by
many clinicians, including Hulsmann and
Bluhm [7], [8], [9], [10], who compared the
ProTaper system, manual instrumentation, and
types of Ni-Ti instruments:

and GT They

demonstrated that the ProTaper system is most

two other
FlexMaster Rotary.
effective at removing material from the
coronary and middle third of the canal, while
material from the apical third was best
removed with manual Hedstrom-files that
were one or two times larger than master cone.
Although in the present study Hedstrom-files
had the same length, visibly better results were
obtained by using the ProTaper system,
especially in the apical third.

The success of the ProTaper system is
determined by the superior design of the files,
with wide turns that tend to pull the gutta-
percha directly to the opening of the channels,
and by the endomotor-driven movements that
produce friction, heat that plasticizes the
gutta-percha being easy to remove. Another
factor that influences the amount of material
removed from the apical level is represented
by the morphology of the canal in this area,
more precisely by the depressions in the
dentin walls [11]. The ProTaper system was
also used in this study, proving once again its
qualities in terms of total reprocessing time,

between 4 and 6 minutes, but also the ability

22

to remove the filling material from the apical
third.

Regarding the retreatment time, in the
paper, the
significantly shorter during the use of NiTi
the

instrumentation time with the help of manual

present recorded time was

instrumentation compared to
files, results similar to those obtained from
other studies [9]. In addition, the results were
similar to those obtained by other researchers,
who analyzed the same topic, using other tools
such as: ProFile or Quantec.

On the other hand, our results are
different from those obtained in previous
studies [12], [13], which found that rotary
Quantec or ProFile systems obtained a much
better time than ProTaper. This can be
explained by two factors, firstly the way the
instrument was designed and secondly, the
small number of files for ProTaper and K3
used, compared to the ProFile used in recent
studies, and with Hedstrém files used in this
study. In addition, another factor could be the
rotation speed, which influences the degree of
plasticization of the gutta-percha, which may
have a lower resistance to removal, which
favors obtaining a much shorter time to
remove the material from the channel [14].

Other studies indicate that the duration
of retreatment with NiTi rotary instruments is
longer than the time required for removing the
root canal filling with stainless steel manual
files, using chloroform as solvent. In the end,
the average duration was 6.3 minutes for

manual instrumentation and 7.9 minutes for
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rotary instrumentation, with  significant
differences. The 7.9 minutes were argued by
the need to change and replace those of
different sizes [15].

Another objective analyzed was the
amount of apical extruded material during root
canal retreatment. The removal of extruded
residues at the apical level can cause
pathological damage, this was demonstrated
by Bergenholtz, in 1979, in a clinical study
aimed at evaluating excessive instrumentation
and excess fillings. According to this study, a
smaller amount of material was removed using
the rotary technique than by the manual
technique [16], [17].
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Contribution Note:

CONCLUSIONS

Based on the results obtained in this
study we can establish the following
conclusions: both endodontic techniques
retreatment left remnants of filling material on
the walls of the root canals.

The ProTaper rotary system removes
material from the root canal much faster than
hand tools.

In terms of the amount of extruded
material, it was significantly lower in the
rotating instrument batch.

Fractures of the instruments appeared

only during the manual retreatment technique.
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