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ARTICLE INFO ABSTRACT

Introduction Difficulty during preparation is to make the instrument widen the canal and adapt to
its shape without deformation Objective quantify the wear on distal walls after Gates Glidden and
Reciproc cervical preparation Method 100 molars, totaling 200 canals divided into two groups: A
- Gates Glidden and B - Reciproc files. Specimens cut 2 mm cervical level so that it could be
replaced in its original position in a PVC trim. Images obtained before and after cervical
preparation with a stereoscopic magnifier. Images were analyzed using Image J software and
measurements performed at the lowest thickness of distal dentin before and after cervical
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Anatomy, Results MV roots thickness was similar at the beginning at the end of the study (d = 0.070), even
Endodontics,

with adjustment (d = 0.13). In the ML roots, the thicknesses were different at the beginning (d =
0.42) and at the end of the study (d = 0.39). However, with the adjustment, this difference
disappeared (d = 0.05). Conclusion There was no statistical difference between dentin abrasion in
mesial root zone risk of mandibular molars when instrumented by GG and Reciproc.
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INTRODUCTION perforations (Guven KAYAOGLU, 2018; Sheila Leite PINTO,

2018; Estrela, 2010). The preparation of the cervical third
decreases the tension of the manual and rotational instruments
during apical instrumentation by eliminating the dentin
projection, and also provides greater reliability when defining
the working length (Sheila Leite, 2018; Estrela C, Stephan,
2010; Weine, 1975; Abou-Rass, 1980; Kassio SOUSAI1, 2018;
Lim, 1987; James B.Roane, 2018; Lopes, 1999; Carlos Martin
Ardila Medina, 2018). In addition, when the preparation is
performed with Ni-Ti instruments, without the pre-
enlargement of the cervical region with stainless steel

The complex anatomy of human molars requires the operator
more skill and knowledge to perform endodontic treatment,
especially in the presence of curvatures (Carlos Estrela, 2018).
Among the variable characteristics of the dental morphology,
the configuration of the root canals, which believed to be only
a single tubular space, was shown as a complex system, which
hinders endodontic practice, since the purpose of this treatment
consists of the perfect biomechanical preparation, in the
removal of existing microorganisms and in the complete

hermetic sealing of this system (Mohammadi, 2015; Carlos
ESTRELA, 2018; Franco de Carvalho, 2012; Guven
KAYAOGLU, 2018). The presence of dentin projection added
to the curvature of the lower molar canal restricts the
movement of the intracanal file, acting as fulcrum and causing
a greater wear in the distal wall in the middle portion of the
curvature and in the mesial wall in the apical region during
instrumentation of the channel (Sheila Leite, 2018). Therefore,
it is necessary for the instrument to plan this region, that it is
directed in the anti-furcation direction, in order not to promote
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instruments, there is a greater friction of these instruments in
relation to the furca, promoting wear in the thickness of dentin
to values below 0 , 5 mm (Kassio, 2018). The existence of
different instrumentation techniques is justified by the
anatomical variations, with the objective of obtaining a root
model without alterations in the shape of the canal and the
apical foramen (Lim, 1987). The cervical preparation
facilitates access to the apical third, preventing formations of
steps, perforations, apical "zip" (Estrela C, Stephan, 2010;
Lim, 1987). The first rotating instruments developed for
cervical preparation were Gates Glidden (GG), with GG # 2 tip
diameter of 0.70 mm, are considered safe for instrumentation
of mesial root canals of lower molars (Franco de Carvalho,
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2012; Kassio SOUSAI1, 2018). On the other hand, because
they are made of stainless steel and have limited flexibility,
their use leads to scratches especially in the mesial roots of the
lower molars, as excessive wear can lead to lateral perforation
of the root, called "Strip Perforation". This accident may affect
the prognosis of the treatment (Franco de Carvalho, 2012).
During instrumentation of curved canals the wear tends to be
larger towards the risk zone. With the introduction of rotating
Ni-Ti instruments, the root canal system instrumentation
became safer, easier and faster, becoming more efficient and
producing fewer iatrogenies (Bruschi, 2017; Higuera, 2015;
Bergmans, 2012). In 2008, Yared, (2008) reported a unique
instrumentation  technique  (Protaper®  Universal) for
performing endodontic treatment with the aim of simplifying
preparation and increasing safety. This study stimulated the
industry to develop new instruments, predominantly
reciprocating systems (Bruschi, 2017; Yared, 2008; Gavini,
2012; Kim et al., 2012). In 2010, the Reciproc® file (VDW,
Munich, Germany) was introduced. Being a unique instrument
of Ni-Ti for the preparation of endodontic treatment and with a
single use recommendation, it was designed to work in
reciprocating movement. In this movement, the instrument
rotates in one direction and then reverses direction before
completing a full rotating cycle. The use of this reciprocating
movement prolongs the useful life of Ni-Ti instruments,
increasing resistance to clinical fatigue compared to rotating
instruments (Gavini, 2012; Lopes et al., 2013; Xi, 2018;
Bueno, 2017; Cunha et al., 2014). The Reciproc® file is a #
25.08 taper instrument, manufactured with a special Ni-Ti: M-
Wire alloy which gives the instrument even more flexibility
(Xi, 2018; Bueno, 2017). Based on this, they found that this
alloy confers greater flexibility and resistance to cyclic fatigue
compared to instruments made with the conventional Ni-Ti
alloy (Bueno et al., 2017). Allied to clinical practice, the
experimental practice of endodontic research, using extracted
teeth, allows improving the knowledge of the external and
internal anatomy, observing the accomplishment of the
endodontic treatment protocol with greater detail and
improving the calculation of the final result using the
technique employed. The present study analyzed the amount of
wear performed on dentin thickness in the mesial (MV and
ML) roots of lower human molars after cervical preparation
using two systems: Gates Glidden and Reciproc® Limas.

MATERIALS AND METHODS

The present study was approved by the Ethics and Research
Committee of the UFBA Institute of Health Sciences (CAAE:
87452818.6.0000.5662). A total of 100 human mandibular,
birradicular, mandibular molar roots with similar and relatively
straight vestibular-palatine and mesio-distal dimensions were
selected from the Biorepository of the Oral Biochemistry
Laboratory of the Institute of Sciences and Health, UFBA. The
mesial roots of the selected specimens were then marked one
by one, 2 mm below the furca, using a millimeter ruler and
permanent marker for 2.0 mm CD / DVD (PILOT Pen do
Brasil / SA Industria e Comércio, Jundiai - SP, Brazil).
Afterwards, they were fixed with transparent Orthophthalic
Resin (Equifibras, Salvador, Bahia). Pieces with 32 mm of a
PVC tube (Tigre / S.A., Castro - PR, Brazil) were used as
mold. Bounds ready, and then a draw was held. Two groups
were established. Group A: GG and Group B drills: Reciproc®
file (n = 50 each). The specimens were fixed to the Elsaw
precision cutter (Elquip, Sao Paulo, Brazil) and using a
diamond disk (Buehler 111190/100493107 Ltd., Lake Bluff,

IL, USA) with constant irrigation, previously established. With
the same permanent marker for CD / DVD 2.0 mm (PILOT
Pen do Brasil / SA Industria e Comércio, Jundiai - SP, Brazil),
a canal line was traced to the cementitious surface in the inner
part of the root where it represents the lowest tooth thickness.
After being sectioned, the images were captured with the
Moticam 3+ digital camera (Motic, Canada) coupled with a
Stereo Magnifying Glass (Motic K Series - Q7766, Diadema -
SP, Bbrasil) at 7X magnification. These images were saved on
the computer and then measured through the previously
calibrated Image J® (National Institutes of Health, Bethesda,
MD) program (Figure 12). The calibration of this program
consists of transferring measurements in pixels to millimeters.
The pixel distance used in the program was 44 for all images.
Thus, the software automatically transformed the values
obtained to millimeters. Then, the measurements were
obtained from the internal part of the roots MV and ML
towards the furca, referring to the previously demarcated line,
in order to obtain the initial dentine thickness of the risk zone.
Standard access to the pulp chamber was made in the teeth one
by one with diamond spherical drills n° 1014 (KG Sorensen,
Cotia - SP, Brazil) and Drill Endo Z drills (Dentsply Maillefer,
Ballaigues, Switzerland) for posterior cervical preparation.
Each specimen was individually included inside a Weld PVC
Cap (Tigre / S.A., Castro - PR, Brazil) and filled with
transparent natural wax (Wilson, Cotia - SP, Brazil) to
stabilize them inside. A flat surface was used to facilitate the
following maneuvers. The cervical preparation was performed
with the Gates Glidden 32 mm drills (Dentsply Maillefer,
Ballaigues, Switzerland) in increasing sequence: # 2, # 3, # 4,
coupled to the contra angle and micromotor (Kavo do Brasil
Ind. Com. Ltda. ., Joinville - SC, Brazil), applying slight apical
pressure (Figure 18). The depth of the drills was determined by
their resistance against the channel walls. The drills were
replaced every 10 instrumented teeth, totaling 20 roots.

Irrigation was performed with 2 ml of distilled water. Lymph
node K # 10 of 25 mm (Dentsply Maillefer, Ballaigues,
Switzerland) was wused for catheterization. The cervical
preparations made with the Reciproc® R25, 25 mm (VDW,
Munich, Germany) files were performed on the VDW Silver
engine (VDW, Munich, Germany) in the "RECIPROC ALL"
function (Figure 20) , initially with a length of 15 mm (Figure
17), with 3 movements of pecks and exit and incorporating a
brushing action of the instrument against the walls of the canal
followed by irrigation (2 ml of water) to reach the patency
previously obtained with the file # 10. The Reciproc® file was
replaced with each tooth, following the manufacturer's
instructions. KFile No. 10 of 25 mm (Dentsply Maillefer,
Ballaigues, Switzerland) was used to obtain patency and to
perform catheterization. After the instrumentation, the
specimens were separated and washed in the L-100 Ultrasonic
Washer (Shuster, Santa Maria - RS, Brazil), activated for 180
seconds to remove excess dentin scrap produced during
instrumentation. The preparation of the channels was
performed by a single operator, expert in Endodontics, trained
for the use of the two systems used (Gates Glidden Drills and
Reciproc® Limas). After the instrumentation of all the teeth,
the coronary fragment was removed and new images were
obtained with the digital camera Moticam 3+ (Motic, Canada)
coupled to Stereoscopic Stereoscopic Magnifying Glass
(Mocha K Series - Q7766, Diadema - SP, Bbrasil) 7X. These
images were saved on the computer and then measured
through the Image J® program (National Institutes of Health,
NHI, Bethesda, MD).
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This software allowed us to obtain the measurements from the
internal part of the roots MV and ML towards the furca, in the
same line previously marked, in order to obtain the lowest
thickness of dentin / cement after instrumentation (Figure 2
and 3). For statistical analysis, the Cohen d group was used as
a measure of effect size and Student's t-test with a significance
level of 5% was used. To qualify the size of the effect, the
criteria of Cohen (1988) were adopted: d <0.2, no effect; d
between [0.2-0.5), weak effect; d between [0.5-0.8), moderate
effect and d> = 0.8, strong effect. For each root (mesio-
vestibular root (MV) and mesio-lingual root (ML)) the means
before and after the intervention and the differences between
them in the time (adjustment) were calculated. Negative values
of difference mean reduction of time values, while positive
values mean increase.

RESULTS

Table 1 shows that the thicknesses were similar at the
beginning (d = 0.007) of the study and at the end (d = 0.070)
of the study, even with adjustment (d = 0.13). It can be
observed in Table 2 that the thicknesses are different at the
beginning (d = 0.42) of the study and at the end (d = 0,39) of
the study. However, with the adjustment, this difference
disappeared (d = 0.05).

Table 1. Mean thickness of the MV roots before and after

instrumentation, mean final difference adjusted by the initial,
Cohen's d values and p values

Group n MeanPD Min Max d de Cohen p Value
Mesio-vestibular before(MVB) 0,0071329 09716
Gates 50,0001, 297 0,335 0,764 2,009

Reciproc50,000 1,299 0.321 0,773 2.116

Mesio-vestibular after (MVA) 0,070869 0,7238

Gates 50,0001,102 0,344 0,529 1977

Reciproc50,000 1,128 0376 0469 2,030

Differenceadjustedattheendbythebeginning (DifMV) 0.13059
Gates  50,000-0,195 0.208 -0,963 0,000

Reciproc50,000 -0,172 0,141 -0,522 -0,014

Note: measurements in millimeters (mm)

Table 2. Mean thickness of ML roots before and after
instrumentation, mean final difference adjusted by initial,
Cohen's d values and p values

Group n  MeanPD Min Max  CohensDp value
Mesio-lingual before (MLB) 0,423950,0366
Gates 50,000 1,244 0,327 0,691 2,108

Reciproc 50,000 1,393 0,375 0,804 2,293

Mesio-lingual after (MLA) 0,38884 0,0548

Gates 50,000 1,028 0,329 0.146 1,791

Reciproc50,000 1,167 0,382 0455 2,000

Differenceadjustedattheendbythebeginning (DifML)  0,054069

Gates  50,000-0215 0206 -0.870 -0,007

Reciproc 50.000 -0.226 0,188 -1,004

Note: measurements in millimeters (mm)

-0,007

Source: Author'sphoto

Figure 01. Smaller measures from the inner part of the root
towards the Furca

Source: Author'sphoto

Figure 02. Imageafterinstrumentationwith GG drills

Source: Author'sphoto.

Figure 03. ImageafterinstrumentationwithReciproc® file
DISCUSSION

The presence of secondary dentin deposition in the cervical
third of the root canals makes it difficult to access the
instruments to the most apical third of the roots, especially in
curved canals, and compensatory wear is indicated for this
region (Guven KAYAOGLU et al., 2018; Sheila Leite, 2018;
Estrela C, Stephan, 2010; Weine, 1975; Kassio SOUSAI,
2018; Carlos Martin Ardila Medina SM aggiolo, 2018). During
the cervical preparation phase of this study, the presence of
this projection of dentin in the cervical third of the mesial roots
of the studied teeth was noted. The furca area present in the
mesial roots of the lower molars, sectioned at a point located 2
to 3 mm below the furcation, is concave in 100% of these roots
(Estrela C, Stephan, 2010; Kassio SOUSAIL, 2018). In the
present study, cervical dentine thickness measurements were
performed 2 mm below the furca, but no perforations were
observed in the specimens. The areas of the mesial roots (MV
and ML) of the lower molars evaluated in cross-section prior
to cervical preparation are similar. Only, after the
instrumentations, significant differences between them are
described (Coutinho-Filho, 2008; Gluskin, 2001). In the
present study, similarities were observed in dentin thickness
measurements before the preparation of each group. However,
after the instrumentations there were variations of these
measures promoted by the wear and tear.
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Many authors corroborate the need for cervical preparation in
order to allow free and direct access of the instruments to the
canal walls and to reduce the angle of curvature (Sheila Leite
PINTO, 2018; Estrela C, Stephan, 2010; Weine, 1975; Lopes,
1999; Martin G de, 2018; Oliveira, 2014; Marco Antonio
Hungaro DUARTEI1, 2019). Therefore, the existence of
different instrumentation techniques is justified by the
anatomical variations, in order to obtain a more conservative
biomechanical preparation that preserves the shape of the canal
and the furcation zone (risk zone), to facilitate the access of the
instruments to the apical third of roots and prevent the
formation of iatrogenies (Sheila Leite, 2018; Estrela C,
Stephan, 2010; Weine, 1975; Abou-Rass, 1980; Kassio
SOUSAIM, 2018; Lim, 1987; James B.Roane, 2018; Lopes,
1999; Carlos Martin Ardila Medina, 2018). In addition, this
relief can prevent accidents during biomechanical preparation
such as: instrument fractures, root canal deviation, excessive
wear on the root walls promoting weakening of the treated
dental unit, foraminal transport and formation of steps (Sheila
Leite, 2018; Estrela C, Stephan, 2010; Weine, 1975; Lim,
1987; Lopes, 1999; Martin, 2018; Oliveira, 2014; Marco
Antonio Hungaro DUARTEI1, 2018). Cervical preparations
were performed on the MV roots of lower molars in order to
evaluate the dentin thickness before and after instrumentation.
Three instruments were used (ProTaper®, Hero Shaper and
Gates Glidden Drills). The mean thicknesses of the distal
dentin in the cervical third before and after the
instrumentations were: 1.4 £ 0.5 mm, 1.32 + 0.3 mm and 1.28
+ 0.31 mm for groups I, II and III, respectively. The authors
concluded that GG drills performed more wear on dentin
thickness. In the present study, an evaluation of the dentinal
thickness was performed before and after the cervical
preparations. Two instruments were used (Group A: GG and
Group B: Reciproc®). The averages of the measurements
obtained from the dentinal thickness of the cervical third of the
MYV roots before the instrumentation were: 1.297 mm for
Group A and 1.299 mm for Group B.

Researchers have demonstrated that the mesial canals of the
lower molars do not appear centralized in the roots and that
they are closer to the furca area (Abou-Rass, 1980; Lopes,
1999). The thickness of remaining dentin found after cervical
preparation in these roots varied between 0.39 and 0.97 mm’.
These values were: 0.529 and 1.997 mm for the MV roots in
Group A (Table 1) and 0.469 and 2.030 mm for the MV roots
in Group B (Table 1). For ML roots, the following values were
obtained after cervical preparation: 0.146 and 1.791 mm for
Group A (Table 2) and 0.455 and 2.00 mm for Group B (Table
2). Different values may have been found due to the different
techniques to get them.

In another study (James B.Roane, 2018), also performed on
mesial roots of lower molars, they observed that wear in the
risk zone was greater than wear in the safety zone. Two
cervical preparation systems were used GG (# 3, # 2, # 1) and
Triple Gates. There were no differences between the promoted
wear between the drills tested. A mean dentin thickness of 0.6
mm was observed in both groups '. In the present study, mean
weights found for MV channels after preparation were: 1.102
mm in Group A and 1.128 mm in Group B (Table 1). For ML
canals the means obtained were: 1.028 mm for Group A and
1.167 mm for Group B (Table 2). There was no difference
between groups. The Gates-Glidden # 2 drill has the diameter
of the active tip equivalent to 0.70 mm and is generally
considered safe for cervical preparation of mesial canals of

lower molars. However, the use of larger diameters may
promote excessive wear on the dentin of the furca region,
increasing the risk of perforation (Kassio SOUSAIL, 2018;
Marco Antonio Hungaro DUARTEI1, 2018). In the present
study, the sequence used for GG drills was # 2, # 3 and # 4 for
cervical preparation in Group A. And although drills # 3 and #
4 were used, no drilling was observed with the use of these
drills larger than GG # 2. Introduced on the market in 2010,
the Reciproc® file (VDW, Munich, Germany) is designed to
work on reciprocating movements. This movement consists of
the instrument rotating in one direction and then reversing the
direction (150° / 30°), for every three cycles of these there is a
complete rotation (360°) (Gavini G, Caldeira, 2012; Lopes,
2013; Estefania Mufoz, 2018). The use of this reciprocating
motion is responsible for prolonging the useful life of Ni-Ti
instruments by increasing their resistance to fatigue compared
to instruments driven under continuous rotation (Gavini G,
Caldeira, 2012; Lopes et al., 2013; Xi, 2018; Bueno et al.,
2017). Moreover, this movement is still related to the
preparation of biomechanical preparation more centralized
within the root canals, even with the presence of curvatures.
Producing in this way, more conservative preparations for the
dentinal tissues (Bruschi, 2017; Higuera, 2015; Lopes et al.,
2013; Vorster, 2018).

Conclusion

It can be concluded, within the methods used for this study,
that there was no difference in wear of the "risk zone"
provided by Gates Glidden and File Reciproc®.
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