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Abstract

AIM. The present study aimed to compare the level of wear in the pericervical dentin of the mesial canal of the
first mandibular molar using two types of endodontic file systems.

MATERIALS AND METHODS. 30 extracted human first mandibular molars were selected and divided into two
groups of 15 teeth randomly to which an initial CT was performed. Group 1 was prepared with the Rotate NiTi
file system and for group 2 the Endogal system was used. After the preparation of canals, a final CT was taken
and the respective measurements were made comparing the beginning and end. Intergroup comparison was
performed with independent t tests.

RESULTS. No statistically significant differences were found between the two groups of files with a value of
1.64 mm for Endogal and 1.92 mm for Rotate.

CONCLUSIONS. It is concluded that the pericervical dentin was preserved by conserving its anatomy, when
using the two types of rotary file systems for the preparation of the root canals.
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Pe3slomMe

LLEJTIb. CpaBHMTb CTENEHb N3HOCA NEPULEPBUKANBHOIO AEHTMHA B ME3UaNbHOM KaHasne nepBoro HMXHEro
Monsipa npu NCNoAbL30BAHMN ABYX TUMOB 3HAO0A0HTNYECKMNX DaNNOBbIX CUCTEM.

MATEPWAJIbl U METO/[bl. B nccneposaHme Bkto4eHo 30 yoaneHHbIX NepBbIX HUKHMX MOJISPOB YEN0OBEKa, KO-
TOpble ObIIM cny4yaliHbiM 06pa3oM pasaesneHsbl Ha Age rpynnbl no 15 3yb6os. Bcem o6pasLiam nepBoHavasnbHO
BbINOJIHEHA KOMMbIOTEPHAsA ToMorpadwus. B rpynne 1 npenapupoBaHve NpoBOANIOCH C UCMOJIb30BAHVEM CU-
cTtembl dpaiinos Rotate NiTi, B rpynne 2 — cuctemsbl Endogal. NMocne 06paboTku kaHaNoB BbINOJIHEHA MOBTOPHAS
KOMMblOTEpPHasa ToMorpadus ¢ nocnenyLwmM NPoBeAeHNEM U3MEPEHNIN N CPABHEHMEM UCXOAHbIX N KOHEY-
HbIX Nokasarenen. MexrpynnoBoe CpaBHEHME NPOBOAMIOCH C UCNONIb30BAHNEM HE3ABUCUMOIO t-KpUTEPUSI.
PE3YJIbTATbI. CTaTUCTUYECKM 3HAYMMbIX Pasnuyuii Mexay AsymMsa GannoBbiIMM CUCTEMAMN HE BbISIBIEHO:
cpeaHue 3HavyeHunsa coctaBunm 1,64 mm gns Endogal n 1,92 mm gns Rotate.

BbIBOJbl. YcTaHOBNEHO, 4TO NPU UCNONb30BAHMN 06EMX POTALMOHHbIX PariNnoBbiX CUCTEM COXPAHSETCH Ne-
puLepBMKanbHbI AEHTUH C COXPAHEHMEM €ro aHaTOMUM NPY NPeNapmMpoBaHNN KOPHEBbLIX KAHAOB.

Knwuesble cnoBa: Me3nasbHbIf KaHan, onacHas 30Ha, nepuuepsukanbHbli AeHTuH, Rotate NiTi, Endogal,
KOMMblOTEPHAsA TOMorpadus
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KoH$AUKT nHTepecoB: ABTOPLI coO0OLLa0T 06 OTCYTCTBUN KOHPIMKTA UHTEPECOB.

BnarogapHocTu: GrHaHCcUpoBaHWE U MHANBMAYaAbHbIE GNarofapHOCTU ANS AeK1IapMpPOBaHUs OTCYTCTBYIOT.

Ana uutupoBaHua: bypbaHo-bansceka M.X., Arunap-Ouoa [.P., ®peiitac K.M.C., Arnppe-bansceka M.
CpaBHuTenbHOE in vitro nccnegoBaHne NOCTUHCTPYMEHTaNbHOM 06paboTkM A BbIIBIEHUS U3HOCA Nepu-
LLepPBMKaNbHOrO AEHTMHA B ME3MabHbIX KaHanax HUXXHUX MONapoB. SHA040HTus Today. 2026;24(2):308-312.

https://doi.org/10.36377/ET-0192

INTRODUCTION

The complex anatomy and various variations in root
canal systems are considered one of the greatest chal-
lenges for the endodontist [1], given the complications
such as perforations or canal transport in the prepara-
tion process, directly affecting the success of endodon-
tic treatment [2—-4]. The main objective of the root canal
formation is to prepare it according to the anatomy of
each one of them without it being altered [5; 6] using the
best techniques and instruments that have the greatest
precision and the shortest working time, being few that
achieve these primary objectives of root canal prepara-
tion [7; 8] and through this obtain the adequate elimi-
nation of pulp tissue, infected dentin and the various
existing microorganisms, through the chemical action
of disinfectant solutions [9] adapting the environment
for a correct sealing of the pulp cavity and recovery of
periapical tissues [10; 11].

The anatomical complexity of the mesial roots of
mandibular molars is known due to the narrowness of its
root, which is why it is considered a high-risk area, being
the most prone to perforations and loss in the thickness
of the dentin tissue after biomechanical instrumenta-
tion, making the dental organ less resistant after endo-
dontics; adding to this the use of rotary instruments that
due to their designs wear down the dentin more in the
coronal and middle areas of the root canal.

Rotate NiTi is a system of sequenced files that
shapes root canals while protecting the pericervical
dentin. This system has a heat treatment that allows it
to increase flexibility [12; 13]. One of its characteristics
is to have a continuous rotation, initially it has an instru-
ment with a tip of 0.15 mm in diameter, it also has a cross
section with an S shape with a double blade, its design
is off-center and has a constant taper of 0.04, which is
useful for preparation in sliding. This system is manu-
factured with the Blue Wire Niti alloy.

Computed tomography (CT) is a precise method
that allows evaluating the volume, the balance of the
prepared surface, the conicity of the canal, the surface
area, the shape of the cross section, among other pa-
rameters in the three dimensions of space; thus, being
a method of choice to analyze the degree of deforma-
tion of the canals [6; 14].

MATERIALS AND METHODS

Thirty mandibular molars with two mesial root canals
were selected and randomly divided into two groups
of 15 each, thus obtaining a total sample of 30 mesial
canals in each group. Mandibular molars with only one
mesial canal, root caries, calcifications, incomplete
root formation, and endodontically treated teeth were
excluded. The samples were fixed in a silicone impres-

sion material and tomographic images were obtained
for morphometric evaluation of the root canals. The to-
mographic images obtained from each of the teeth were
analyzed with NTN viewer software using a Dell Preci-
sion T5400 workstation.

In each of the dental organs at the level of the cervi-
cal third, a measurement was made from the floor of the
pulp chamber 2 mm below the external wall of the fur-
cation and the distance between the entrance orifice of
the canal and the mesial, buccal, lingual walls, furcation
area and finally the intracanal distance was determined
by means of an axial section in millimeters.

For this purpose, the teeth were accessed with a dia-
mond bur and the working length of the mesiobuccal
canals was determined by introducing a size 10 K-type
file to the end of the root canal and subtracting 1 mm
from this measurement. In addition, a sliding path
was made using a size 15 K-type file and the root ca-
nal was irrigated with 2 ml of 2.5% sodium hypochlo-
rite solution after each instrument change. The apical
preparation was completed with a size 25 instrument,
following the order specified by the manufacturer.
All instruments were powered by an Eighteeth brand
motor called the E-Value.

The preparation sequences were as follows:

— Group 1: Comprised 30 mesial canals of mandibu-
lar molars instrumented with a VDW Rotate file with a ta-
per of 0.04 and a size of 25, with pressure-free entry and
exit movements, at a rotation speed of 300-400 rpm
and a torque of 2.3. When apical resistance was en-
countered, the instrument was removed, and the root
canal was irrigated;

— Group 2: Comprised the remaining 30 mesial ca-
nals of mandibular molars which were instrumented with
an Endogal file. For each file, an individual rotation speed
of 250-350 rpm and a torque of 4 N.cm were used.

After preparation, the tomographic images of the
prepared samples were repeated using the same posi-
tion and the same measurement parameters to com-
pare the pre- and post-images. The data obtained be-
fore and after instrumentation, considering the defor-
mation and wear on each of the walls of the sample. The
data obtained from the measurements of the mesial,
furca, buccal, lingual areas and intracanal distance, de-
limited the areas of wear produced by the action of the
instruments, between the initial extension of dentin and
the remaining dentin after instrumentation, and it was
observed which of these two systems best preserved
the original anatomy of the canal.

Intergroup comparison was performed with inde-
pendent t test, with Statistica software (version 12.0,
Statsoft, Tulsa, USA), considering the level of signifi-
cance of 5%.
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RESULTS

There was no statistically significant difference be-
tween the Endogal Rotary and the VDW Rotate systems
for all measurements performed before and after in-
strumentation (Tables 1, 2).

DISCUSSION

The thickness of the remaining pericervical dentin
after instrumentation procedures is of greatimportance
since it is considered a high-risk area due to its narrow-
ness. Nowadays, thanks to the advances in the different
types of rotary systems, we are closer to a less invasive
endodontic treatment and in this way, we can preserve
the dentin in a better way and thus preserve the dental
organ for a longer time.

Fig. 1. Example of measurements obtained
from cone beam computed tomography images

Puc. 1. MNpumep namepenun, nonyHUeHHblx This study was carried out to compare the level of
Ha ”30693”@“1/'9')( KOHYCHO-/1y4eBOu wear in the pericervical dentin of the mesial canal of the
KOMMbIOTEPHO TOMOrpaduy first mandibular molar using two types of endodontic file

systems, Endogal and Rotate.
According to the results obtained in the same, there

Table 1. Intergroup comparison is no statistically significant difference between the

before instrumentation (independent t tests) two systems used for the preparation of root canals,

Ta6nuua 1. MexrpynnoBoe cpaBHeHne and they also adequately preserve the thickness of the
[0 MHCTPYMEHTasNbHOM 06paboTku pericervical dentin.

(He3aBUCKMBIN t-KPUTEPWUIA) There is little evidence comparing this type of rotary

Endogal Rotate| VDW Rotate systems, which is why there i§ a_ need to. evaluate their

Variables. mm n=15 n=15 o effectiveness, however there is information from other

’ authors regarding wear with other rotary systems.
Mean | SD |Mean| SD According to the study by Shyma et al. [15], ProTaper
Buccal wall 190 | 017 | 1.81 | 0.27 |0.294| Gold caused the least amount of pericervical dentin loss,

followed by TruNatomy, HyFlex EDM and conventional
manual instrumentation with a 2% taper.
Mesiobuccal-buccalwall| 1.29 | 0.24 | 1.49 | 0.29 |0.053 Aguiar et al. [16] mention in their study that the
Nitiflex™ files and the ProTaper Universal™ system that
the differences observed between the instrumented and
Mesiobuccal-furcation 1.1 0.16 | 1.09 | 0.24 |0.858 non-instrumented walls were not statistically significant
(p < 0.05), which is in agreement with this study taking
into account that they are different types of instruments.
Intracannal distance 179 | 064 | 1.77 | 0.46 |0.922 Zinge and Patil [17] perform an experimental study
investigating the removal of pericervical dentin (PCD)
induced by the rotary single file systems, Oneshape and
Table 2. Intergroup comparison Neolix, and the reciprocating single file systems, Wa-
post-instrumentation (independent t tests) veOne and Reciproc, in teeth extracted by CBCT. The
Reciproc system was found to remove more PCD, fol-
lowed by Oneshape and WaveOne, while the Neolix sys-
tem removed less PCD among all groups in this study.
Olivieri et al. [18] found that K3 instruments removed

Lingual wall 1.77 0.31 1.78 | 0.37 |0.958

Mesiolingual-buccal wall | 1.41 0.22 1.25 | 0.31 | 0.100

Mesiolingual-furcation 1.03 0.22 | 1.05 | 0.29 |0.889

Tabnuua 2. MexrpynnoBoe cpaBHeHune
Nocre NHCTPYMEHTasbHO 06paboTKu
(He3aBUCKMbBIN t-KpUTEPNIA)

Endogal Rotate| VDW Rotate more dentin into the danger zone than K3XF instruments.
Variables, mm n=15 n=15 p This difference could explain the results of a previous
Mean| SD |Mean| SD study where K3 preparations required a statistically sig-
nificant reduced preparation time compared to K3XF
Buccal wall 195 | 0.42 | 1.91 1 0.30 |0.766 |, onarations with no differences in apical transport.
Lingual wall 1.94 | 0.44 | 1.90 | 0.35|0.784

CONCLUSION

The level of wear in the pericervical dentin of the
Mesiolingual-buccalwall| 1.39 | 0.36 | 1.29 | 0.16 |0.328 mesial canal of the first mandibular molar using the two
types of endodontic file systems, Endogal and Rotate did
not present statistically significant differences. Thus, it is
Mesiolingual-furcation 110 | 0.25 | 1.06 | 0.29 |0.689 determined that both instruments preserve the anatomy
of the root canal of teeth, which is why they are consi-
dered safe instruments in endodontic preparation.

Mesiobuccal-buccalwall | 1.32 0.29 1.25 | 0.16 [0.393

Mesiobuccal-furcation 1.03 0.21 113 | 0.21 |0.228

Intracannal distance 1.92 0.68 1.64 | 0.59 [0.236
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