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Abstract
Nonsurgical endodontic treatment is the first choice in case of endodontic failure. The first step 
of retreatment is root canal opening, which will enable the biomechanical preparation of the 
root canal with proper irrigation and disinfection. The obturation removal protocol includes 
manual files, solvents and Reciproc, a single-use reciprocating file. This review of the scientific 
literature addresses the specific characteristics of manufacture, kinematics and function of the 
instruments and chemical products used in this protocol. We found that the choice of manual 
files, xylol and Reciproc would allow for a simple, safe and effective opening of the root canal.
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Introduction
The system of root canals has a complex anat-
omy that must be chemically and mechani-
cally prepared before obturation. Endodon-
tic pathologies include inflammatory and 
infectious processes associated with bacte-
ria, fungi and viruses, as well as a percent-
age of post-operative endodontic failures (1-3). 
During endodontic treatment, various clini-
cal factors influence the success or failure of 
endodontic therapy (4-5). 
Endodontic failure is the clinical situation 
that fails to restore normal tooth function, 
as determined by signs and symptoms, al-
though there may not be radiographic signs 
of rarefaction (6-7). Endodontic failure occurs 
primarily due to infectious causes and proce-
dural errors, where the technical and clinical 
biomechanical preparation protocols have 
not been followed (8-9). In a primary end-
odontic infection, strict anaerobes are the 
prevailing bacteria. In endodontic failures, 
we find between one and six species, where 
facultative anaerobes prevail, such as Entero-
coccus faecalis (EF), responsible for 80 to 90% 
of these failures (9-10). However, the current 
trend is to minimize the importance of EF 
and to emphasize that it is part of biofilm, 
which is one of the most significant mecha-
nisms to evade the host’s defense system  (9). 
According to Jhajharia et al., biofilm is a set 
of cells and microcolonies included in a ma-
trix of exopolysaccharides, with channels that 
carry substrates, waste products and mole-
cules (11). Biofilm must be removed to control 
the infection (12).
Retreatment is a nonsurgical therapeutic op-
tion for an endodontic failure (13-14). Nonsur-
gical endodontic retreatment is performed to re-
move material from the root canal space in order 
to correct deficiencies or repair pathological or 
iatrogenic defects, followed by cleaning, shaping 
and three-dimensional obturation (6,9,15). 
When removing filling material, dentin de-
bris, microorganisms, microorganisms or irri-

gation solution by-products may be extruded 
from the root canal area to the periradicu-
lar tissues, causing an inflammatory reaction 
known as flare-up (16-17). This reaction caus-
es postoperative pain and edema and delays 
periapical healing. Therefore, the instrumen-
tal or system used must cause the least peri-
apical extrusion possible. The success rate of 
endodontically treated teeth ranges between 
62% and 96%. However, this percentage is 
lower for retreatments  (18). Nonsurgical end-
odontic retreatment is necessary when micro-
bial infection persists for initial treatments 
with deficient preparation, untreated canals, 
underfilling, crown filtration due to lack of 
marginal seal, deficient irrigation protocols, 
altered biosafety circuits, among other causes 
(13-14).
Gutta-percha (GP) has been used in end-
odontic therapy as filling material for over 
100 years and remains the material of choice 
today (13). Gutta-percha is biocompatible and 
has dimensional stability; its properties have 
made it the gold standard of endodontic fill-
ings. However, its removal is not always satis-
factory, which causes operational difficulties 
and biological problems (11,19-20). Several stud-
ies have reported that gutta-percha is not ful-
ly removed from root canals regardless of the 
type of instrument used (manual, rotary, al-
ternating), and the use or non-use of solvents 
and additional technologies like dental mi-
croscope and ultrasonic tips (15,19-20). The pro-
cedures to remove gutta-percha require addi-
tional mechanical preparation and therefore 
could modify the anatomy of the root canal 
(21). The methodology to be used in retreat-
ment should focus on the anatomical differ-
ences of the complex system of root canals, 
with isthmus, angles and marked radius of 
curvature, which may lead to operation acci-
dents, such as perforation, deviations, steps, 
instrument fracture; this would compromise 
the tooth’s chemical-mechanical preparation 
and prognosis (12,21).
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Therefore, considering these variabilities, the 
methodology must be selected according to 
the clinical case, the technique and instru-
ments that will allow us to remove the restor-
ative material without causing unnecessary 
wear on the tooth. The use of manual, rotary 
or alternating systems is usually preceded by 
softening the filling material with different 
solvents or heat (22). All retreatments leave 
gutta-percha and sealant debris on the root 
canals after re-instrumentation. Although 
it is not possible to fully remove the filling 
material, it is necessary to remove as much 
debris as possible to help clean and disinfect 
the root canal (17). The aim of this review is to 
report a series of in vitro studies of nonsur-
gical retreatment with manual files, xylol and 
Reciproc, with a focus on current concepts 
and the importance of the right diagnosis 
and treatment.

Method
The literature search was conducted from 
March to May of 2017 in the databases 
EBSCO Host (Dentistry & Oral Sciences 
Source) Medline, SCIELO. The inclusion 
criteria considered papers published in the 
2009-2017 period, in peer-reviewed and 
full-text journals, in English, Spanish, and 
Portuguese, which included issues related to 
retreatment in terms of root canal obturation 
removal in vivo and in vitro. 
 We selected the papers that include the fol-
lowing topics: filling removal techniques, 
comparison of Reciproc and manual files, xy-
lol solvents. The papers selected were filtered 
using the following keywords: endodontic 
retreatment, root canal obturation removal, 
Reciproc, manual files, gutta-percha solvents, 
xylol. Out of 115 academic publications, we 
selected 50 papers as relevant to the topic. 

Development 
Retreatment is very important within end-
odontics, and root canal obturation removal 
is an essential first step. In a study conduct-
ed by Nagi et al. (23) in 2014, surveys were 
distributed among dentists to determine the 
protocols followed in cases of retreatment. 
The results showed that only 45% of them 
used rotary instruments and only 15% used 
some kind of solvent. There were no unani-
mous criteria regarding the diagnostic causes 
in decision-making in an endodontic retreat-
ment to determine the necessary indication 
and methodology. The causes listed for root 
canal obturation removal included lack of 
coronal seal, extrusion of the filling material, 
canal not located, underfilled canal, fractured 
instruments. As for removal methodology, 
the instruments chosen were: Gates Glidden 
(GG) burs, ultrasound, manual files, rotary 
instruments, System B, touch and heat (23). 
Some clinicians use solvents to soften the 
gutta-percha before using rotary or manual 
instruments. However, it is well known that 
all solvents are toxic to periapical tissues and 
should be used with caution (22). The litera-
ture includes numerous studies on removing 
gutta-percha; however, there is no standard-
ized universal protocol for this operation (23). 
Some of the solvents used in endodontic ob-
turation removal: xylol,  xylene or dimethyl-
benzene, C6H4(CH3)2, which is a benzene deriv-
ative. Its main property is that it helps soften 
the material inside the canal by dissolution. 
It is used in total obturation removals, act-
ing only in the middle and cervical thirds of 
the canal. Solvents are generally toxic and ir-
ritating to periapical tissues. Xylol dissolves 
slowly, allowing for the controlled removal of 
gutta-percha (13). Therefore, it is recommend-
ed to use a single drop to avoid harming the 
patient (17,24). Xylol softens the guttapercha 
and decreases the potential resistance of the 
material to its removal (22,25). 
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The use of solvents decreases the application 
of excessive force, operation accidents (such 
as root perforation, straightening of root 
canals or modification of the original shape 
of the root canal). Additionally, it reduces 
working time and facilitates the insertion of 
instruments, making this stage of the surgery 
safer (19,22, 26). Although Xylol was the most 
effective solution when removing filling ma-
terial used jointly with rotary or oscillating 
instruments, most dentists do not use sol-
vents due to their toxic action (27). In a study 
conducted by Caetano et al. (25), xylol effec-
tively removed the filling material compared 
to other solvents and used jointly with pas-
sive ultrasonic irrigation (PUI). After using 
mechanized instruments, it improves the 
removal of filling materials in anatomically 
complex teeth. 
The risks of obturation removal increase with 
curved canals, which usually occur in molars. 
This entails a high level of difficulty and a 
time-consuming removal process (6). There-
fore, advances in endodontics and the emer-
gence of new systems could be an excellent 
additional resource for a fast, safe and effec-
tive retreatment (11). Ramos et al. (28) showed 
that solvents had greater dissolution power in 
the first five minutes of action and that the 
xylol used as control group showed greater 
dissolution power when removing gutta-per-
cha cones compared to other solvents 
Using manual files in an obturation remov-
al protocol is justified as there is a decrease 
in the resistance the gutta-percha may of-
fer to rotary instruments. Studies show that 
manual files remove gutta-percha mass more 
efficiently and reduce the number of opera-
tion accidents (29). The use of Hedstrom files 
after softening the gutta-percha prepares the 
ground for the use of rotary instruments; in 
the cervical third. Studies have shown that 
Hedstrom files are slower in removing the 
filling, but they achieve better cleaning of the 
root canal (29). Adventure et al. (30) determined 

that removal times are reduced when manu-
al files are combined with the use of xylol. 
Other studies have shown different results re-
garding the effectiveness of H files for remov-
al compared with rotary systems ( 31). 
K and H files were more effective in remov-
ing the gutta-percha compared with ProTa-
per and REndo in curved channels. However, 
Khalilac et al. (32) found no significant dif-
ferences between rotary and manual instru-
ments for removal procedures . 
The advent of alternating systems with a sin-
gle instrument has simplified retreatment 
and decreased the time needed: removal with 
reciprocating instruments is faster, thus re-
ducing the stress of the patient and the op-
erator (17,19,33). 
The reciprocating, alternating or oscillatory 
movement, represented by Reciproc (VDW, 
Munich, Germany) is a system with a sin-
gle-use single file (34). The axial and recip-
rocating movement appears in 1928 with a 
contra-angle with reciprocating movement 
presented in Austria. The axial alternative 
movement dates back to 1958 with Racer, 
and rotational reciprocity with Giromatic 
by Micromega in France. Since that time, 
there have been numerous systems to achieve 
the reciprocity motion, with some doubts 
and concerns (35-36). In 1985, Roane et al. (37) 
presented the technique with balanced in-
struments used in rotational reciprocity for 
curved canals. They were the first to use the 
clockwise - counterclockwise system with un-
equal degree of rotation in both directions. 
The canal’s curvature is one of the factors that 
interferes with the appropriate preparation of 
the root canal. 
With this new technique and numerous re-
ports that showed good results when pre-
paring narrow and curved canals, handheld 
instruments using rotation or reciproci-
ty movements are presented in the United 
States: M4 by Sybron Endo, Endo-Eze by Ul-
tradent Products, and Endo-Express Essential 
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by Dental System. In 2008, Yared introduced 
an ATR engine (ATR, Pistoia, Italy) to pow-
er ProTaper F2 (Tulsa Dentsply, Tulsa), and 
an ISO manual instrument size 08. He stated 
that it was possible to completely shape and 
clean the root canals with these two instru-
ments: the F2 clockwise (CW) and counter-
clockwise (CCW). As clockwise rotation is 
greater than counterclockwise rotation, the 
instrument can enter apically. However, this 
instrument tended to break because of cyclic 
stress, and it was necessary to seal the canal 
before applying the technique. However, it 
opened up a promising path for reciprocating 
motion (17,35,38-39).
In 2010, Denstplay launches the VDW Re-
ciproc System (VDW, Munich, Germany) 
and two files operated with oscillatory move-
ments like Reciproc and Wave appear, thus 
revolutionizing the endodontics industry 
based on the concepts developed by Roane 
and Yared (35,38-39). Reciproc appears as a re-
treatment option because of its specific char-
acteristics and the scientific evidence that 
supports it. It includes nickel-titanium in-
struments with M-Wire alloy, which are more 
resistant to cyclic fatigue, torsional fatigue, 
have greater flexibility, and lower extrusion of 
debris than conventional alloys and contin-
uous systems. It has a more effective perfor-
mance than other reciprocating systems like 
WaveOne while maintaining the centrality of 
the root canal (13,17,39-41). 
One of the main advantages of reciprocat-
ing systems compared to other systems is the 
greater resistance to cyclic and torsional fa-
tigue (12,20,42,43). One of the causes of fractures 
is cyclic fatigue, which is induced by alter-
nate cycles of tension and compression on 
the alloy. This happens in the area of greatest 
curvature of the root canal, when there is a 
turn. It takes place in three phases: first stage 
with cracks; second stage with propagation of 
these cracks and microcracks; third stage, an 

overload area that ends with material break-
age (20). 
Endodontic instruments can also fracture by 
torsion, when the tip of the instrument locks 
on the canal, and the instrument keeps turn-
ing and exceeds the elasticity limit character-
istic of the alloy, it is deformed and then the 
instrument fractures (12,20,42,43).
The main advantage is that working time is 
four times lower than with traditional NiTi 
systems. Reciproc (VDW, Munich, Germa-
ny) has three single-use files: R25 (25 / .08), 
R40 (40 / .06) and R50 (50 / .05) 5. The R25 
instrument has a 8% taper on the first 3 mm, 
which is reduced to 4.3%; the R40 has a 6% 
taper on the first 3 mm, reduced to 4% at 
the end of the instrument. R50 has a reduced 
5% taper on the first 3 mm, which is reduced 
slightly to 4%. These instruments manufac-
tured with M-Wire alloy receive surface ther-
mal treatment applied to the nickel-titanium 
alloy (M-Wire alloys, 56% Ni and 44% Ti), 
which makes the instrument more flexible 
(12). They have an S-shaped section, two cut-
ting blades and a continuous taper in the first 
3 mm on the file, followed by a decline in the 
taper (17,38,41). The instruments are used with 
a lateral brushing motion against the canal 
walls to remove residual material (15,42). They 
work with reciprocal motion with a 150° 
clockwise rotation and a movement shorter 
than 30° clockwise. The alternating motion 
reduces the stress on the instrument and has 
a cutting and release action (38,51). However, 
in the alternating motion, the angles of the 
alternate left and right rotations are signifi-
cantly lower than the angles at which a Re-
ciproc instrument fractures (45). According 
to studies, Reciproc has less apical extrusion 
than manual files. These instruments are cen-
tered in the root canal and create a greater 
area of contact between instruments and the 
gutta-percha, allowing for better removal 
(35,45). It is important to preserve the safety 
of the procedure. The reciprocating system 
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presents a lateral asymmetric oscillatory mo-
tion that does not exceed the elastic limit of 
the files used, decreasing the risk of fracture 
by following the dynamics of balanced forc-
es and maintaining the root canal focused by 
decreasing the percentage of apical transpor-
tation (35). The benefits of the reciprocating 
system are shorter working time and faster 
process of learning the technique, simplicity 
as a single instrument is used the procedure 
has fewer steps. One movement is counter-
clockwise as it interlocks and cuts the dentin, 
and the other is clockwise and decouples the 
dentin. This movement relieves stress on the 
instrument and increases resistance to cyclic 
and torsional fatigue (12). 
The kinematics is as follows: introduce the 
instrument in the canal with pecking mo-
tion, which must not exceed 3 mm; after 
three movements, the instrument is removed 
and cleaned. According to the manufactur-
ers, the use of Reciproc does not entail prior 
preparation of the root canal with manual 
files, though this was done in some experi-
mental works (35,38). De Deus et al. showed 
that it was possible to prepare 80% of the 
moderate to severely curved canals without a 
manual instrument. Additionally, in 67% of 
cases, Reciproc could enter the narrow canals 
which a K N°10 file cannot enter (35). 
De Deus et al. (42) determined that the num-
ber of cycles until the fracture of the instru-
ment, distinguishing between continuous 
and alternating rotation, is on average 160 
cycles at 250 rpm and 120 cycles at 400 rpm 
in the rotary system. According to its kine-
matics, the instrument rotates clockwise 
and counterclockwise in the opposite direc-
tion with a difference of 120º between the 
two movements. Every three cycles, the in-
strument fully rotates. In this way, there are 
10 alternating motion cycles every second, 
equivalent to 300 rpm. The end result is that 
the instrument moves apically, applying light 
pressure. This is one of the reasons for the 

reduced cyclic fatigue and reduced working 
time with alternating motion (46). 
Reciproc is effective in narrow and curved 
root canals, with calcifications and retreat-
ment, given its flexibility because of the 
M-wire alloy, cutting action, cross-sectional 
design of instruments in the shape of an S, 
resistance to bending and cyclic fatigue. This 
allows the operator to reduce the strength of 
instrumentation, the number of accidents, 
and to promote patient cooperation, with 
the advantage of using a single instrument to 
shape the entire canal (38-39). It was faster than 
other systems when removing filling from 
root canals. Besides extending the instru-
ment’s service life, it allows practitioners to 
move apically, with unequal movements and 
cutting and release action (38). 
We have not found a standardized obtura-
tion removal protocol in the literature; the 
options in terms of systems, instruments, 
chemicals and techniques are numerous and 
varied (23). Decisionmaking for obturation 
removal from the root canal is essential as 
it will determine the effective resolution of 
the endodontic retreatment. The dentist and 
the specialist in endodontics should be able 
to choose the methodology, the instruments, 
and the solvents according to the physical and 
chemical properties included in the literature 
as scientific evidence. We suggest applying 
the following methodology for removal as we 
consider it safe, fast and effective.

Discussion
Within endodontics, retreatment includes 
the anatomy of the root canal, its physiolo-
gy, signs and symptoms, the prevailing mi-
crobiology in this particular ecological envi-
ronment, the diagnosis that will allow for the 
right indication, the professional’s expertise, 
the instruments, solvents, and methodology 
to apply. If each of these steps is selected ap-
propriately, the evolution and success of the 
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new treatment will be enhanced (18,47). In a 
comparative study with other solvents, Fer-
reira (48) concluded that xylol was the most 
effective solvent for gutta-percha cones, fol-
lowed by orange oil and eucalyptol oil. Joint-
ly with Hedstrom files, it facilitates the inser-
tion of the instrument and paves the way for 
the rotary instrument selected. This is con-
sistent with the results of Rodig et al., who 
in 2012 also found that Hedstrom files are 
effective in curved canals (34). 
Reciproc is an alternating system that is a 
possible choice for endodontic retreatment 
given its specific characteristics: cross-sec-
tion, resistance to cyclic and torsional fatigue, 
decrease in debris extrusion, conservation of 
root canal shape, centralized action within 
the canal (20,46). Furthermore, another study 
concluded that mechanized systems cannot 
replace manual instrumentation, and that 
in comparison to other systems, it was not 
associated with iatrogenic errors (47). Gomes 
et al. (40) evaluated the effectiveness and the 
duration of obturation removal from a root 
canal with ProTaper and Reciproc with Pas-
sive Ultrasonic Irrigation (PUI), which was 
conducted with sodium hypochlorite for one 
minute. There were no significant differences 
regarding the obturation removal percentage 
from the root canal. Gutta-percha remains 
were evaluated and quantified with scanning 
electron microscopy. Removal duration was 
lower in the group with Reciproc and PUI. 
Additionally, Marfici et al. (49) compared the 
effectiveness of Reciproc (VDW GmbH) and 
ProFile (Dentsply Maillefer) in removing 
gutta-percha from straight and curved root 
canals in vitro, which were filled through cold 
lateral compaction and GuttaMaster. Neither 
of the two systems completely removed the 
filling material from the root canals. The 
experimental studies that prove this lack of 
removal power are in vitro studies that use 
photographs, microcomputed tomography, 
etc. (35,50). Other studies showed superior me-

chanical properties compared to a sequence 
NiTi rotary system, and it is more effective 
than rotary files when removing filling mate-
rials in straight canals (15,34). 
In a clinical case reported by Bartols (38), the 
filling in a tooth was successfully removed 
with Reciproc 25: there were positive re-
sults clinically and radiographically. In turn, 
Gupta (45) has related two clinical cases where 
he removes canal filling with Reciproc R25, 
inserting 2/3 of the length of the tooth and 
irrigating with 5.25% sodium hypochlorite. 
Gupta uses eucalyptol as a solvent and enters 
the coronal third with heat. In a clinical eval-
uation, Chen et al (51-52) evaluated Reciproc in 
one of the groups. The average removal time 
was lower in this group in comparison with 
other systems. They also stressed that it could 
preserve the curvature of the canals.
There is ample scientific evidence regarding 
removal time. It is stated that Reciproc is 
indeed faster compared with other recipro-
cating and continuous systems according to 
several studies (15,17,34), as opposed to Silva et 
al., who found that WaveOne achieves the 
shortest working time (16). In another study, 
Reciproc R50 file was considered effective 
to remove the root canal filling and was the 
quickest method compared with manual 
techniques (15).
Furthermore, other recent studies have 
shown that alternating instruments reduce 
obturation removal time efficiently and that 
Reciproc and WaveOne removed 93 % and 
94% of the filling material in curved canals 
(53). In contrast to the studies mentioned, 
other reports showed no significant differ-
ences between reciprocating instruments and 
ProTaper Universal retreatment instruments 
(34,41). This is consistent with Ramazanni (39), 
whose results show that Reciproc required 
the shortest time to prepare the root canal 
on average due to its alternating movement, 
and that there was no significant difference 
between Reciproc and K manual files (39).
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Another factor to analyze is Reciproc’s resis-
tance to fracture because of cyclic or torsion-
al fatigue. Numerous studies show that Re-
ciproc was more resistant compared to other 
continuous and alternating systems. The dif-
ference, grouped as per mean time of fracture, 
was longer for the Reciproc system compared 
to WaveOne by 45.6 seconds (14). Other stud-
ies also found that Reciproc had better resis-
tance to flexural fatigue because of its cross 
section, to the angles and speed of reciproca-
tion (35). The fracture could result from flex-
ural or torsional fatigue. Several studies sup-
port the resistance of Reciproc (14,17,42-43,45) and 
agree it has greater cyclic fatigue,. Contrary 
to the results obtained by Ozyurek et al. (14), 
they compared the resistance to cyclic fatigue 
of WaveOne, WaveOne Gold and Reciproc, 
and concluded that WaveOne Gold showed 
greater resistance to cyclic fatigue. In a study 
conducted by Topcuoglu et al. (54) Reciproc 
presented greater resistance to cyclic fatigue 
than WaveOne in apical curvatures, but not 
in the cervical third. Pedulla, in his study (55) 
on the cyclic fatigue resistance of the new 
Hyflex OneFile, concluded that it was sig-
nificantly more resistant than Reciproc and 
WaveOne, and that there were no significant 
differences between Reciproc and WaveOne.
 As for torsional resistance, relevant stud-
ies have determined that reciprocating files 
have better resistance, while others conclude 
that there were no significant differences be-
tween Reciproc and WaveOne (14,17,45). In this 
clinical case we irrigated the root canal with 
5.25% sodium hypochlorite. In this review 
we have found several studies that tested the 
effect of sodium hypochlorite on the resis-
tance to cyclic fatigue and fracture in rela-
tion to sodium hypochlorite used to irrigate 
in most endodontic treatments. Resistance to 
cyclic fatigue was not affected by immersion 
in NaOC, and Reciproc showed greater resis-
tance to cyclic fatigue and to fracture com-
pared with other alternating systems after 

immersion in sodium hypochlorite, which 
unlike in this work, had a 1% concentration 
(14,17,55).
According to scientific evidence, in most in 
vitro procedures, obturation cannot be ful-
ly removed from root canals and there al-
ways remains some filling material regard-
less of the technique chosen. This has been 
studied by Ríos et al. (41), who evaluated the 
effectiveness of two Reciproc alternating 
systems—VDW, Munich, Germany—and 
WaveOne—Dentsply Maillefer, Ballaigues, 
Switzerland—compared with a nickel-ti-
tanium rotating system created specifically 
for root canal obturation removal: (NiTi) 
ProTaper Universal, Retreatment—Dentsp-
ly Maillefer. No statistically significant dif-
ference was found between the groups. This 
is consistent with Martins et al. (50), who 
evaluated the effectiveness of ProTaper Next 
(Dentsply Maillefer, Ballaigues, Switzerland) 
and Reciproc (VDW, Munich, Germany) in 
removing root canal filling material with son-
ic or ultrasonic irrigation as additional clean-
ing methods. All the teeth were analyzed us-
ing micro-computed tomography; none of 
the retreatments fully removes it and there 
were no significant differences between the 
groups. 
Regarding preservation and preparation of 
curved canals, De-Deus et al. (42) showed Re-
ciproc could be used to prepare canals with 
moderate or severe curves in 80% of cases 
without prior insertion, and also that these 
instruments could reach the full length in 
67% of cases, where a K file N° 10 could not 
be inserted . This is consistent with the manu-
facturer’s instructions for the minimal prepa-
ration of the root canal before using rotary 
material. Yared agreed with the manufactur-
er’s instructions in the preparation of the root 
canal before using the material, while other 
studies on the modification of the shape of 
the curved canals  (52) found no significant 
differences between Reciproc and other sys-
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tems, thus being consistent with this study. 
Regarding apical extrusion, studies conclud-
ed that Reciproc caused minor apical extru-
sion compared with WaveOne, while De-De-
us states that no significant differences were 
found in the debris extruded apically, having 
tested both reciprocating systems (14,42). Silva 
et al. (17), in an in vitro study of 60 lower pre-
molars, tested these three systems: ProTaper 
Universal, ProTaper System Next, Reciproc 
and WaveOne; ProTaper Universal generates 
more apical debris. The other groups showed 
no statistically significant differences. The 
reciprocating systems extruded less material 
that rotary systems. In contrast to previous 
studies, in vitro experimental studies used, 
as samples, lower premolars treated with Re-
ciproc and different SAF (Self Adjusting File) 
systems, ProTaper Universal and One Shape. 
WaveOne and One Shape agreed that Recip-
roc produced more extruded debris apically 
(17). The least apically extruded remains were 
produced with alternating systems (Reciproc 
R40 and WaveOne) and not with retreat-
ment systems (ProTaper Universal). Reciproc 
was associated with less debris extrusion in 
comparison with the NiTi continuous rota-
ry instruments (ProTaper Universal Retreat-
ment and Mtwo Retreatment systems) and 
manual files (11). 

Conclusions
The lack of a standardized protocol for obtu-
ration removal from root canals has justified 
this literature review. The first step to achieve 
success in retreatment is the appropriate re-
moval of the filling from the canal, while 
preserving its shape, without displacing the 
apical foramen, with lower removal of apical 
debris, and shorter working time. This is es-
sential to reduce the stress of both the oper-
ator and the patient. This is done to achieve 
adequate disinfection, reduce the possibility 
of iatrogenic procedures, selecting for this 

study the inclusion of manual files, solvents 
and Reciproc in the obturation removal pro-
tocol. As most of the studies have been con-
ducted in vitro, it is difficult to extrapolate 
them to clinical practice, so further studies 
are necessary. The use of this protocol, en-
dorsed by the current scientific evidence, in 
the clinical case hereby presented allowed for 
quick, safe and efficient removal. Therefore, 
we recommended its implementation as a 
simple protocol to be used in endodontic re-
treatments.
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