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ABSTRACT

Purpose: The aim of the presented study is to evalu-
ate and compare the time needed and the effectiveness of
three different retreatment techniques in the removal of
root canal filling material from teeth filled with lateral
compaction technique and bioceramic-based sealer.

Material and methods: Thirty-three extracted sin-
gle rooted human teeth were used. Roots were enlarged
using ProTaper Universal files up to size F2. Teeth were
randomly assigned into three groups (n=11), according to
the retreatment method: Grl — retreated using ProTaper
Universal Retreatment files; Gr2 — hand instruments (H
files); Gr3 — ultrasonic tips. For determining the effective-
ness of the removal of the filling material specimens
scanned with CT and then observed under a microscope
under 16x magnification.

Results: The residual material found in most of the
cases was a sealer. Best removal of root canal filling in
the coronal and apical part was achieved using the ultra-
sonic tips and the hand instruments, the difference be-
tween the two methods being statistically insignificant.
There was no significant difference, concerning the mid-
dle part.

Conclusions: Complete removal of filling material
was not achieved in any part of the root canal. The tested
techniques were comparably effective in removal of later-
ally compacted gutta-percha and bioceramic-based sealer.

Key words: bioceramic based sealer, cold lateral
compaction technique, retreatment

INTRODUCTION

Nonsurgical endodontic retreatment is generally the
first treatment choice in cases with periradicular inflam-
matory lesions [1]. The goal of the retreatment procedure
is to remove all existing filling material and regain the
access to the apical foramen. This is obligatory because,
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having in mind that in most cases the disease is due ei-
ther to persisting or to reintroduced microorganisms, it can
be expected that it’s already infected [2, 3]. Moreover, the
residual filling material might cover necrotic tissue and
bacteria, which might be responsible for reinfection of the
root canal system [4]. Thus its removal allows the com-
plete disinfection of the root canal system and ensures the
achievement of the needed conditions for the healing of
the periradicular tissues [3]. Studies have also proved that
establishing patency and reaching working length signifi-
cantly improves the healing of periapical lesions [5].

Gutta-percha is the most commonly used core fill-
ing material. It’s plastic, easy to manipulate, radio opaque,
minimally toxic and it’s easily removed with solvents or
heat. Lack of adhesion and shrinkage on cooling are its
major disadvantages [6]. That’s why the use of a sealer in
conjunction with the gutta-percha is recommended. It
should bond to the core material and root dentine, seal
voids, accessory canals and foramina, fill the space be-
tween the gutta-percha points when lateral compaction
technique is used [7]. A wide variety of sealers is presented
on the market. There are zinc oxide and eugenol, calcium
hydroxide, glass-ionomer, resin, silicone and bioceramic
based sealers, according to their chemical composition [8].
Major advantages of the bioceramic sealers are their
biocompatibility [9] and improved sealing ability to root
dentin [7, 10]. Unfortunately, the good sealing ability
leads to a difficult removal in cases when retreatment is
needed [11]. Besides these materials become very hard
upon setting. [12] The data in the literature concerning
their removability from the root canal system, the ability
to regain patency and the time needed for regaining work-
ing length while retreating canals filled with these new
sealers is quite controversial [13, 14, 15, 16].

The aim of the presented study is to evaluate and
compare the time needed and the effectiveness of three
different retreatment techniques in the removal of root ca-
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nal filling material from teeth filled with lateral
compaction technique and bioceramic based sealer

MATERIALS AND METHODS

Thirty-three extracted single rooted human teeth
with straight roots, and completely formed apices were
used in the presented study. After cleaning they were
stored in 0.5% NaOCI solution. Teeth were examined with
an operative microscope (Leica M320, Germany) for the
presence of micro cracks under x16 magnification. The
crowns were removed with a diamond disk. Fifteen
millimeters root segments were obtained. The size of the
apical foramen was checked, and teeth with size above
20 were excluded. A K-file size 15 was used to determine
the working length (1 mm shorter than the length till the
apical foramen). Roots were enlarged using ProTaper Uni-
versal files (Dentsply Maillefer, Bellaigues, Switzerland)
up to size F2. Irrigation during root canal enlargement was
performed with 3 ml 5.25% NaOCI. Roots were dried with
paper points (Dentsply Maillefer, Bellaigues, Switzerland).
All samples (n=33) were filled with cold lateral
compaction technique (master cone#25) and bioceramic
based sealer (MTA Fillapex, Angelus, Londrine, PR, Bra-
zil). Access cavities were sealed with a temporary filling
material (MD-Temp, Meta Biomed Co Ltd, South Korea).
The quality of the fillings was checked with postopera-
tive radiographs. Teeth were stored in 100% humidity for
3 weeks in order to achieve complete setting of the sealer.

Teeth were randomly assigned to three groups
(n=11), according to the retreatment method: Grl — re-
treated using ProTaper Universal Retreatment files
(Dentsply Maillefer, Bellaigues, Switzerland) (PTUR); Gr2
— hand instruments (H files (Dentsply Maillefer,
Bellaigues, Switzerland) (HF); Gr3 — ultrasonic tips (EMS,
Switzerland # 20] (UST). Three milliliters of 5.25% NaOClI
were used for irrigation during the removal of the filling
material and two milliliters for a final flush. The canal was
dried with paper points. Retreatment time was measured
with a chronometer. The time for the final irrigation and
drying afterwards was not included.

Gates Glidden #3 was used to remove the gutta-
percha in the coronal 2 mm. Then solvent (orange oil) was
applied. For Grl ProTaper Universal Retreatment files
were used consequently — D1, D2, D3 — in a crown down
manner. The patency of the canal was checked with a K
file #25. Hand H-files (Dentsply Maillefer, Bellaigues,
Switzerland) were used with clockwise half-turn and brush-
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ing motions until root canal patency was reestablished in
Gr2. Ultrasonic tips (EMS Dental, Switzerland) # 20 were
used for the retreatment of the third group.

Working length and smoothness of all root canals
were checked at the end with a K file #25 (Dentsply
Maillefer, Bellaigues, Switzerland). Retreatment was ac-
cepted as fulfilled when no filling material was observed
on the last instrument that went to full working length.

Specimens were numbered and scanned with CT
(100 kW-250mA, thick speed 0.625, rotation time-1, and
scan type — 1.0 sec).

The following scale was used to determine the re-
sidual filling material: score 0 — no presence of residual
filling material; score 1 — less than 1/3 of the wall is cov-
ered with filling material; score 2 — 1/3 to 2/3 of the wall
is covered with filling material; score 3 — more than 2/3
is covered; score 4 —residual filling material was present
along the whole wall.

Teeth were sectioned longitudinally and observed
under a microscope (Leica M320, Germany) under 16x
magnification. Images were taken, and the amount of re-
sidual material in the different portions (apical, coronal,
middle) of the canal was evaluated according to the above-
mentioned scale.

SPSS software (Version 17) was used to analyse the
data. Kruskal-Wallis test for comparison of more than 2
groups and Mann-Whitney for comparison of 2 groups
were used for the evaluation of the remaining root filling
material.

RESULTS

Complete removal of filling material was not
achieved in any part of the root canal. In most of the sam-
ples, the material that was found was a sealer. In 36.36%
of the samples, residual gutta-percha was found. When
checking its presence in the different parts of the root ca-
nal it was found in 24.24% of the samples in the coronal
part, no remnants of gutta-percha were found in the mid-
dle part and in 9% - in the apical part.

Complete removal of the filling material in the
coronal part of the root was achieved in 57.57% (n=19)
of the samples (table 1). When comparing the different
retreatment techniques least cases with complete removal
of the filling material were observed when NiTi rotary in-
struments were used (18.2% - n=4). The results achieved
with hand instruments and ultrasonic tips were compara-
ble (31.8% and 36.4% respectively).
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Table 1. Samples with different scores in the different regions of the root canal

Presence of the residual filling material PTUR HE UST
% n % n %
M Absence of residual filling material 4 18,2 | 7 31,8 8 36,4
coronal | Residual filling material covering less than 1/3 of the wall 10 | 45,5 9 40,9 8 36,4
Residual filling material covering 1/3 to 2/3 of the wall 7 31,8 | 4 18,2 3 13,6
Residual filling material covering more than 2/3 of the wall 1 4.5 2 9,1 3 13,6
Whole wall covered with residual filling material 0 0,0 0 0,0 0 0,0
M Absence of residual filling material 10 | 45,5 | 10 | 45,5 | 10 | 45,5
middle | Residual filling material covering less than 1/3 of the wall 10 | 455 |11 | 50,0 | 8 | 36,4
Residual filling material covering 1/3 to 2/3 of the wall 2 9,1 1 4.5 4 18,2
Residual filling material covering more than 2/3 of the wall 0 0,0 0 0,0 0 0,0
Whole wall covered with residual filling material 0 0,0 0 0,0 0 0,0
M Absence of residual filling material 5 22,7 | 11 | 50,0 | 15 | 68,2
apical Residual filling material covering less than 1/3 of the wall 11 | 50,0 | 9 40,9 3 13,6
Residual filling material covering 1/3 to 2/3 of the wall 4 18,2 1 4.5 1 4.5
Residual filling material covering more than 2/3 of the wall 2 9,1 1 4.5 3 13,6
Whole wall covered with residual filling material 0 0,0 0 0,0 0 0,0

As a whole best removal of root canal filling in the The distribution of the samples with different scores for
coronal part was achieved using the ultrasonic tips and the effectiveness of the removal of filling material is pre-
the hand instruments, the difference between the two sented on fig. 1.
methods being statistically insignificant (table 2, fig 1).

Table 2. Difference in the effectiveness of cleaning of teeth filled with lateral compaction technique in the
different parts of the root canal

Part of the root canal | p overal p machine/ hand p machine/ p hand/
ultrasonic tips ultrasonic tips

Coronal 591 397 .360 901

Middle .893 .875 758 .642

Apical .033 .040 .021 455
Fig. 1. Plots of the residual filling material in the Concerning the middle part of the root canal, com-
coronal part plete removal of the filling material was achieved in
45.5%. The hand instruments showed best results in this
filling technique: L ateral compacti part (95.5% of the samples were with residual material,

covering less than 1/3 of the wall, 45% of which were
without any at all), while the NiTi and ultrasonic instru-
ments presented worse (81.9% and 90.5% respectively)
(fig 2). There was no statistically significant difference
in the amount of the remaining root canal filling mate-
rial in the coronal and middle third of the canal between
the different techniques (table 2), although we could rec-
ommend the use of hand and ultrasonic files, because more
cases with complete removal of filling material were ob-
served with them, compared with the ProTaper Universal
Retreatment system.
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Fig. 2. Plots of the residual filling material in the
middle part
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The ultrasonic tips performed best in the apical
part, although the difference with the hand instrumenta-
tion was not statistically significant (table 2), the median
was lower compared to the one for the hand instruments

(fig 3).

Fig. 3. Plots of the residual filling material in the
apical part
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The average retreatment time was 4,2233 min. The
slowest removal of the filling material was achieved with
the ultrasonic files (average 4.39 min), The time for the
hand instrumentation and the machine was the same (av-
erage 4.16 and 4.1 respectively).

DISCUSSION

We have used single rooted human teeth with
straight root canals in the presented study. There are au-
thors who have used palatal [17] or mesiobucal [15] roots
of upper teeth for similar studies, but we have preferred
single rooted ones because they usually present with less
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complex anatomy and better standardization of the sam-
ples could be achieved. Canals larger than size twenty
were excluded because canals were enlarged till F2 file,
which has a tip #25 and we couldn’t have achieved good
apical stop otherwise. Tooth crowns were removed. Thus
similar working length was achieved, and factors like
crown anatomy and curvatures were reduced as much as
possible. Nevertheless, it should be kept in mind that the
shape of the root canal system is impossible to be stand-
ardized.

Orange oil was used as a solvent in the presented
study. The strongest solvents of gutta-percha are xylol and
chloroform [18], but they also are considered potentially
carcinogenic and neurotoxic to the periapical tissues [19].
According to some studies, the effect of orange oil is sta-
tistically similar to that of chloroform [20] and xylol [21]
although there are also studies with opposite results [22].
We have preferred to use orange oil because it’s accepted
as safe, biocompatible and non-carcinogenic [20].

Complete removal of filling material was not
achieved with any of the studied techniques, which cor-
responds with the results of other authors [16, 17, 23]. The
coronal part of the canals was best cleaned with the ul-
trasonic and hand files. ProTaper Universal Retreatment
system did not present that well. When comparing them
with the hand instruments, this might be explained with
the fact that NiTi rotary instruments doenot fit that well
to the root canal walls, especially in cases with oval
shaped canals. When comparing them with the ultrasonic
instruments, this might be attributed to the vibrations of
the tip that lead to de-bonding of the sealer on one side
and the heat, generated by the friction of the tip, that
leads to plasticization of the gutta-percha on the other
[24]. Worst cleaning for all studied techniques was
achieved in the coronal part. Other authors have pre-
sented similar results [16, 23, 25], although there are also
studies with controversial results [17, 26].

All retreatment techniques presented best in the
middle part or the root canal. In this region the anatomy
of the root canal system is not that complex as in the api-
cal, or at the level of the orifice, the walls are smooth,
and the sealer is easier to be removed.

In the apical one-third, the achieved results were
closer to that from the coronal part, although a little bit
better. Again we attribute this to the specific anatomy in
this region and the difficult instrumentation. Worst results
were achieved with the machine instruments. This could
be explained with the fact that the tip of D3 file is #20,
while F2 (the file till which we have enlarged) file’s tip
is #25. So the tip of D3 does not correspond exactly to
the diameter of the canal, and more remnants might be
expected. Some authors do not recommend the separate
use of machine rotary instruments and support their com-
bining with hand instruments for ensuring better results
[26]. This was the region where the biggest amount of re-
sidual gutta-percha (9% of the cases) was observed. A pos-
sible explanation of this fact might be that we have placed
gutta-percha solvent only in the coronal part of the root,
so in this region, its plasticization and removal was harder.
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CONCLUSIONS:

Complete removal of filling material was not
achieved in any part of the root canal. A significant differ-
ence was observed only in the cleaning in the coronal part
of the root canal between the PTUR files and the ultrasonic
files. No statistically significant difference was observed
between different retreatment techniques concerning both
their effectiveness and the time needed for the procedure
in the other regions of the root canal system.

REFERENCES:

1. Friedman S. Prognosis of initial
endodontic therapy. Endod Topics.
2002 Jul;2(1):59-88. [Crossref]

2. Nair PN, Sjogren U, Krey G,
Sundqvist G. Therapy-resistant for-
eign body giant cell granuloma at the
periapex of a root-filled human tooth.
J Endod. 1990 Dec;16(12):589-95.
[PubMed] [Crossref]

3. Rhodes JS. Advanced Endodon-
tics Clinical Retreatment and Sur-
gery.” Taylor & Francis UK 2006.
Rationale for endodontic retreatment;
1-23 p.

4. Rogas IN, Jung 1Y, Lee CY,
Siqueira JF Jr. Polymerase chain reac-
tion identification of microorganisms
in previously root-filled teeth in a
South Korean population. J Endod.
2004 Jul;30(7):504-8. [PubMed]

5. Ng YL, Mann V, Gulabivala K.
A prospective study of the factors af-
fecting outcomes of nonsurgical root
canal treatment: part 1: periapical
health. Int Endod J. 2011 Jul;
44(7):583-609. [PubMed] [Crossref]

6. Hargreaves K, Berman L.
Cohen’s Pathways of the Pulp Expert
Consult. 10th Edition. Part 1: The
Core Science of Endodontics. 10. Ob-
turation of the Cleaned and Shaped
Root Canal System. Mosby. 10th May
2010. pp.349-388.

7. Al Haddad A, Che Ab Aziz ZA.
Bioceramic-Based Root Canal Seal-
ers: A Review. Int J Biomaterials
2016; 2016:9753210. [PubMed]
[Crossref]

8. Tyagi S, Mishra P, Tyagi P. Evo-
lution of root canal sealers: An in-
sight story Eur J Gen Dent. 2013
Mar; 2(3):199-218. [Crossref]

9. Salles LP, Gomes-Cornelio AL,
Guimaries FC, Herrera BS, Bao SN,
Rossa-Junior C, et al. Mineral triox-
ide aggregate-based endodontic

Jof IMAB. 2019 Jan-Mar;25(1)

sealer stimulates hydroxyapatite nu-
cleation in human osteoblast-like cell
culture. J Endod. 2012 Jul;38(7):971-
6. [PubMed] [Crossref]

10. Camilleri J, Gandolfi MG,
Siboni F, Prati C. Dynamic sealing
ability of MTA root canal sealer. Int
Endod J 2011 Jan;44(1):9-20.
[PubMed] [Crossref]

11. Cherng AM, Chow LC, Takigi
S. In vitro evaluation of a calcium
phosphate cement root canal filler/
sealer. J Endod 2001 Oct; 27(10):
613-615

12. Kossev D, Stefanov V. Ceram-
ics-based sealers as new alternative to
currently used endodontic sealers.
Roots. 2009 1(1):42-48

13. Agrafioti A, Koursoumis AD,
Kontakiotis EG. Re-establishing api-
cal patency after obturation with
Gutta-percha and two novel calcium
silicate-based sealers. Eur J Dent.
2015 Oct-Dec;9(4):457-61. [PubMed]
[Crossref]

14. Donnermeyer D, Bunne C,
Schafer E, Dammaschke T. Retre-
atability of three calcium silicate-
containing sealers and one epoxy
resin-based root canal sealer with four
different root canal instruments. Clin
Oral Investig. 2018 Mar; 22(2): 811-
817. [PubMed] [Crossref]

15. Hess D, Solomon E, Spears R,
He J. Retreatability of a bioceramic
root canal sealing material. J Endodd.
2011 Nov;37(11):1547-9. [PubMed]
[Crossref]

16. Oltra E, Cox TC, LaCourse
MR, Johnson JD, Paranjpe A. Retre-
atability of two endodontic sealers,
EndoSequence BC Sealer and AH
Plus: a microcomputed tomographic
comparison. Rest Dent Endod. 2017
Feb;42(1):19-26. [PubMed] [Crossref]

17. Ersev H, B Yilmaz, ME Dincol,

https://www.journal-imab-bg.org

Daglaroglu R. The efficacy of Pro Ta-
per Universal rotary retreatment in-
strumentation to remove single gutta-
percha cones cemented with several
endodontic sealers. Int Endod J 2012
Aug;45(8):756-62. [PubMed]
[Crossref]

18. Gorduysus MO, Tasman F,
Tuncer S, Etikan I. Solubilizing effi-
ciency of different gutta-percha sol-
vents: a comparative study. J Nihon
Univ Sch Dent. 1997 Sep;39(3):133-
5. [PubMed]

19. Barbosa SV, Burkard DH,
Spangberg LS. Cytotoxic effects of
gutta-percha solvents. J Endod. 1994
Jan;20(1):6-8

20. Magalhaes BS, Johann JE,
Lund RG, Martos J, Del Pino FAB.
Dissolving efficacy of some organic
solvents on gutta-percha. Braz Oral
Res 2007 Oct-Dec; 21(4): 303-7.

21. Oyama KON, Siqueira EL, dos
Santos M. In vitro study of effect of
solvent on root canal retreatment.
Braz Dent J. 2002; 13(3):208-211.
[Crossref]

22. Martos J, Bassotto AP,
Gonzalez-Rodriguez MP, Ferrer-
Luque CM. Dissolving efficacy of
eucalyptus and orange oil, xylol and
chloroform solvents on different root
canal sealers. Int Endod J. 2011 Nov;
44(11):1024-8 [PubMed] [Crossref]

23. Uzunoglu E, Yilmaz Z, Sungur
D, Altundasar E. Retreatability of root
canals obturated using Gutta-Percha
with bioceramic, MTA and resin-
Based Sealers. Iran Endod J. 2015
Mar;10(2):93-8. [PubMed]

24. Rached-Junior FA, Sousa-Neto
MD, Bruniera JF, Duarte MA, Silva-
Sousa YT. Confocal microscopy as-
sessment of filling material remaining
on root canal walls after retreatment.
Int Endod J. 2014 Mar;47(3):264-70.

2377



[PubMed] [Crossref]

25. Madani ZS, Simdar N, Moudi
E, Bijani A. CBCT Evaluation of the
Root Canal Filling Removal Using D-
RaCe, ProTaper Retreatment Kit and
Hand Files in curved canals. Iran
Endod J. 2015 Winter;10(1):69-75

26. Siotia J, Acharya SR, Gupta
SK. Efficacy of ProTaper retreatment
system in root canals obturated with
gutta-percha using two different seal-
ers and guttaflow. Int J Dent. 2011,
2011:676128. [PubMed] [CrossRef]

Please cite this article as: Marinova-Takorova M, Radeva E, Kisyova I, Naseva E. Retreatment of teeth filled with lat-
eral compaction technique and bioceramic-based sealer — comparison of time needed and effectiveness of different
retreatment techniques. J of IMAB. 2019 Jan-Mar;25(1):2373-2378. DOI: https://doi.org/10.5272/jimab.2019251.2373

Received: 07/08/2018; Published online: 19/02/2019

Address for correspondence:

Assoc. Prof. Elka Radeva

Department of Conservative Dentistry Faculty of Dental Medicine, Medical
University, Sofia,

1, St. Georgi Sofiiski blvd., 1431 Sofia, Bulgaria

E-mail: eliradeva@abv.bg

2378 https://www.journal-imab-bg.org J of IMAB. 2019 Jan-Mar;25(1)



