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Abstract

AIM of this in vitro study was to compare apical foraminal deformation at 3 mm from the tomographic apex
after instrumentation of mesial canals of mandibular molars using two rotary systems: Endogal Rotary and
VDW Rotate.

MATERIALS AND METHODS. Thirty extracted mandibular molars were used and embedded in silicone
impression material to facilitate tomographic analysis. The samples were randomly divided into two groups
(n=15): Group Awas instrumented with the Endogal Rotary system, and Group B with the VDW Rotate system.
All teeth were scanned using tomography before and after instrumentation. Measurements were taken at
3 mm from the apexin axial sections using NNT Viewer software. The distances between canal walls and inter-
canal space were measured. Statistical analysis was performed using independent t-tests with a significance
level set at 5%.

RESULTS. No statistically significant differences were observed between the two groups for any of the
evaluated parameters. Both rotary systems preserved the anatomy of the root canals and prevented excessive
dentin removal in the apical third.

CONCLUSIONS. The Endogal Rotary and VDW Rotate systems demonstrated similar performance in
maintaining apical anatomy and minimizing foraminal deformation at 3 mm from the apex. Both systems are
suitable for shaping mesial canals in mandibular molars with minimal structural compromise.
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Pe3siome

LIEJIb NCCNTEAOBAHUSA. Lienbto gaHHoro in vitro nccnenosanuns 6bi10 cpaBHEHWE aedopmanmm anmkanbHOro
OTBEpPCTUSA Ha YpoBHE 3 MM OT TOMOrpadUr4ecKoro anekca nociie UHCTPYMeHTanbHOM 06paboTKN Me3nasibHbIX
KaHanoB HUXHUX MOJIIPOB C UCMOb30BaHNeM ABYX pOoTauMOHHbIX cuctem: Endogal Rotary u VDW Rotate.
MATEPUAJbI M METOAbI. Mcnonb3oBaHo TpuAauaTh yoaneHHbIX HUXHUX MOJISPOB, KOTopble 6binn 3aduk-
CUPOBAaHbl B CUJIMKOHOBOM OTTUCKHOM MaTepuane aas nposeneHus Tomorpadunydeckoro aHanmsa. Obpas-
Lbl cnyyaiHelM 06pa3oM pacnpeneneHsl Ha aee rpynnel (n = 15): rpynna A — o6paboTka cuctemoii Endogal
Rotary, rpynna B — cuctemoin VDW Rotate. Bce 3y6bl Oblnn 0TCKaHMPOBaHbI METOA0M TOMOrpadum Ao 1 no-
Cne VHCTPYMEHTasnbHO 006paboTku. N3mepeHus NnpoBOAMINCE HA YPOBHE 3 MM OT anekca B akCuasibHbIX
cpesax ¢ ucnonb3oBaHnemM nporpammMHoro obecnedeHns NNT Viewer. Onpenenannuce paccTosHUS MexXay
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CTEeHKaMM KaHaNIOB U MeXKaHasbHbIM NPOCTPAHCTBOM. CTaTUCTUYECKMIA aHaNN3 BbIMOMHANCS C UCMOJb30-
BaHWEM HE3ABUCKMBbIX t-TECTOB NPU YPOBHE 3HAYMMOCTU 5%.

PE3YJIbTATbI. CTaTUCTUYECKM 3HAYMMBbIX PA3NNYNA MeXAy ABYMS rpyrnnamMu no OLeHEeHHbIM napaMmeTpam
He BbiBeHO. O6e pOTaLVOHHbBIE CUCTEMbI COXPaHSIM aHAaTOMMIO KOPHEBbLIX KAHAJIOB 1 NPpeaoTBpaLLanm ns-
ObITOYHOE yaaneHne AeHTMHA B anukaibHOW TPETMU.

BbIBOAbl. Cuctemel Endogal Rotary n VDW Rotate npoaemoHCcTprpoBanu conoctaBumyto adPekTMBHOCTb
B COXPaHEHUM anukanbHOM aHaTOMUN N MUHUMU3aLMN aedopmanmm anukanbHOro OTBEPCTUS HA YPOBHE
3 MM oT anekca. O6e cuctemMbl MOryT OblTb PEKOMEHA0BaHbI AJ151 GOPMUPOBAHNSA Me3UalbHbIX KaHAN0B HUX-
HUX MONSIPOB C MUHUMAaJTbHBIM PUCKOM CTPYKTYPHbIX MOBPEXAEHWNIA.

KnioueBble cnoBa: anvikanbHas gedopmaums, 3HO0A0HTMYECKOE NledyeHune, endogal, NnoaArotoBka KOPHEBOrO
kaHana, VDW Rotate

UHdopmauumsa o ctatbe: noctynuna — 09.09.2025; ucnpasneHa — 22.10.2025; npunara — 25.10.2025
KoH$AUKT nHTepecoB: ABTOPbI CO0OLLAOT 06 OTCYTCTBUN KOHPMKTA UHTEPECOB.
BnarogapHocTu: drHaHCUpOBaHME 1 NHAMBMAYaSIbHbIE 61arogapHOCTU A5 AeKNapupoBaHUs OTCYTCTBYIOT.

Ana uutupoBauma: Aruppe-banbceka M., Canuec-Conuc C.B., ®peintac K.M.C., bBypb6aHo-Banbceka M.X.
okcnepuMeHTanbHoe in vitro nccnegoBaHne gedopmaunm anmkanbHOro OTBEPCTUS MOCHE MHCTPYMEH-
TanbHOM 06paboTKM Me3nasbHbIX KAHANOB HUXHUX MOISPOB Npu cpaBHeHUM cuctem Endogal Rotary u VDW

Rotate. 9HgoaoHTHS Today. 2025;23(4):579-583. https://doi.org/10.36377/ET-0132

INTRODUCTION

The success of endodontic treatment largely de-
pends on the thorough cleaning and disinfection of
root canals, aiming to eliminate microorganisms and
preserve the original anatomy, particularly in the api-
cal third where anatomical complexities are more pro-
nounced [1]. Anatomical variations in the canal system
continue to represent one of the greatest challenges in
endodontics, often leading to procedural errors such as
canal transportation or ledging [2].

To enhance the penetration and efficacy of irrigants,
enlargement of the apical third is recommended; ho-
wever, this may also increase the risk of apical trans-
portation, which in turn compromises the integrity of
the apical seal and the overall treatment prognosis [3].
Maintaining the canal’s original curvature while achie-
ving proper debridement is critical, particularly in
curved canals, where the risk of deviation is higher [4].

Nickel-titanium (NiTi) rotary systems have revolu-
tionized endodontic instrumentation by offering im-
proved flexibility, cutting efficiency, and shape memo-
ry, enabling safer and more effective root canal sha-
ping [2]. Continuous innovations in heat-treated NiTi
instruments have led to new file systems with enhanced
mechanical and metallurgical properties, such as in-
creased cyclic fatigue resistance and better canal cen-
tering ability [5; 6].

The Rotate file system, for instance, features a con-
trolled memory heat treatment and off-centered design
with a constant 0.04 taper, which contributes to im-
proved flexibility and shaping ability, especially in nar-
row or curved canals [7]. Similarly, the Endogal system
employs rotary movement with a modified file geometry
designed to minimize transportation and preserve api-
cal anatomy [8].

Nevertheless, current literature indicates that no sin-
gle instrument or technique can completely clean and
shape the entire root canal system, especially in the api-
cal third [9]. The continuous development of new sys-
tems outpaces the availability of comprehensive studies
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evaluating their shaping performance. Therefore, this
study aims to evaluate and compare the apical shaping
effectiveness of two rotary systems — Rotate and En-
dogal — by assessing apical foramen deformation in ex-
tracted teeth, thereby contributing to evidence-based
selection of instruments in clinical practice.

MATERIAL AND METHODS

This study was approved by the Ethics Committee of
the University of the Hemispheres, Quito, Ecuador. This
descriptive, comparative, experimental study was car-
ried out using mesial roots of mandibular molars. The
sample consisted of 30 teeth which were fixed in a con-
densation silicone impression material for morphomet-
ric evaluation of the root canals and scanned using to-
mographic images.

The teeth were opened with a round diamond bur, the
canal exploration was performed with a type K file num-
ber 10 (Dentsply Maillefer, Switzerland), the working
length was set 1 mm below the foramen, then the canals
were standardized to a file with a type K file number 15
(Dentsply Maillefer, Switzerland). Then, the 30 samples
were randomly divided into 2 groups (n = 15).

Group A: Consisting of 15 lower molars instrumented
with the Endogal system with a taper of 0.04 and a tip of
25. The instruments were activated by an electric motor
(Woodpeacker, Endo Radar, USA) at a speed of 250 rpm
and a torque of 4.0 N.cm, following the manufacturer’s
instructions, with in and out movements until reaching
the working length. Irrigation was carried out with 10 ml
of 2.5% sodium hypochlorite.

Group B: Consisting of 15 lower molars instrumen-
ted with the Rotate system, VDW brand, with a taper of
0.04 and a tip of 25. The instruments were activated by
an electric motor (Woodpeacker, Endo Radar, USA) at
300-400 rpm and a torque of 2.3 as indicated by the
manufacturer, with in and out movements until reaching
the working length. Irrigation was carried out with 10 mi
of 2.5% sodium hypochlorite. Each file was used on two
molars, and they were discarded.
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Fig. 1. Measurements evaluated
Puc. 1. OueHnBaemble namepeHus

Once the mesial roots were instrumented at their
working length according to the group, tomographic
images were taken in order to compare them with the
previous images and to analyze the deformation at the
level of the apical third. The images were analyzed us-
ing the NNT Viewer software with 400% zoom; in axial
section at 3 mm from the tomographic apex to take the
measurements in millimeters of the distance between
the mesiobuccal canal and the mesial wall (MB-MW) (a),
the mesiolingual canal and the mesial wall (ML-MW) (b),
the mesiobuccal canal and the buccal wall (MB-BW) (c),
the mesiolingual canal and the lingual wall (ML-LW) (d),
the mesiobuccal canal and the distal wall (MB-DW) (e),
the mesiolingual canal and the distal wall (ML-DW) (f)
and finally the inter-channel distance (g) (Fig. 1).

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%.

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 and 2).

Table 1. Intergroup comparison
before instrumentation (independent t tests)

Ta6nuua 1. MexrpynnoBoe cpaBHeHME
[0 UHCTPYMEHTaNIbHOM 06paboTkum
(He3aBUCKUMbIe I-TECTbI)
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DISCUSSION

Incorrect root canal preparation can lead to exces-
sive dentin removal, generating structural damage such
as microcracks, apical foramen transportation, sodium
hypochlorite extrusion, overfilling, and extrusion of ob-
turation material, all of which can harm the periapical
tissues and compromise treatment success [10]. Fur-
thermore, residual debris within the root canal hinders
effective disinfection and interferes with the adhesion of
obturation materials, increasing the risk of post-endo-
dontic failure [11; 12].

Enlarging the root canal is essential to facilitate
the action of irrigating solutions and enhance bacte-
rial reduction [10]. However, increased apical enlarge-
ment can raise the risk of dentin thinning or canal strip-
ping, particularly in the apical third [13]. In the present
study, this risk was mitigated by using instruments with
a standardized tip size of 25 and a constant 0.04 taper,
thereby balancing cleaning efficacy and anatomical
preservation. The choice to use extracted teeth rather
than 3D-printed models was based on the latter’s lack
of comparable hardness to natural dentin [14].

Silva et al. compared the shaping performance of
Protaper Gold and TruNatomy systems using micro-CT
and found no significant differences in dentin thickness
or canal transportation — findings consistent with the
present study [15]. Similarly, Ciftcioglu et al. assessed
the OneReci and WaveOne Gold systems and observed
that both provided safe and effective shaping using size
25 instruments, without significantly compromising the
apical anatomy [16].

Yilmaz et al. also found no statistical differences in
dentin removal between Protaper Next, OneShape,
and EdgeFile systems when evaluated using micro-
computed tomography in maxillary molars, reinforcing
the idea that multiple rotary systems can produce clini-
cally comparable shaping results [17].

Additional support comes from Peters et al., who
demonstrated via micro-CT that no single system can
completely instrument the entire root canal, particularly
the apical third, and highlighted the necessity of main-
taining canal centering to avoid procedural errors [9].

Table 2. Intergroup comparison post-instrumentation
(independent t tests)

Ta6nuua 2. MexrpynnoBoe cpaBHeHue
Nnocne MHCTPYMeHTabHON 06paboTkun
(He3aBUCKMBbIE t-TECTHI)

ENDOGAL | VDW ROTATE ENDOGAL | VDW ROTATE
Variables (mm) n=15 n=15 p Variables (mm) n=15 n=15 p
Mean| SD | Mean| SD Mean| SD | Mean| SD
MB-MW 1.47 0.36 1.46 0.30 | 0.956 MB-MW 1.31 0.33 1.33 0.32 | 0.868
ML-MW 115 | 0.37 | 1.20 | 0.28 | 0.699 ML-MW 1.05 | 0.31 1.09 | 0.30 | 0.722
MB-BW 1.00 | 0.23 | 0.98 | 0.17 | 0.787 MB-BW 0.89 | 0.21 | 0.86 | 0.18 | 0.637
ML-LW 0.86 | 0.20 | 0.89 | 0.23 | 0.676 ML-LW 079 | 017 | 0.78 | 0.19 | 0.921
MB-DW 0.96 | 0.24 | 0.92 | 0.23 | 0.646 MB-DW 0.87 | 0.24 | 0.84 | 0.21 | 0.751
ML-DW 0.81 | 0.26 | 0.79 | 0.23 | 0.8283 ML-DW 0.75 | 0.23 | 0.73 | 0.20 | 0.802
Interchannel distance | 1.03 | 0.34 1.09 | 0.39 | 0.657 Interchannel distance | 0.91 0.29 | 0.96 | 0.42 | 0.724
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Versiani et al. similarly compared various file systems
and emphasized the importance of respecting the
original canal anatomy during preparation, especially in
oval-shaped canals [8].

Xu et al.avaliaram a capacidade de conformacéao de
quatro sistemas de lima unica na instrumentagao dos
canais MB2 de primeiros molares superiores produzi-
dos por impressao 3D. Os resultados demonstraram
que todos os sistemas foram eficazes na modelagem
dos canais, embora com diferencas significativas em
termos de transporte apical, volume de dentina re-
movida e areas ndo instrumentadas. Dentre os instru-
mentos avaliados, o XP-endo Shaper destacou-se por
preservar melhor a anatomia original do canal, apre-
sentando menor transporte e maior cobertura das
paredes do canal radicular [18].

Zhao et al. analyzed the shaping ability of Hy-
Flex CM, Twisted Files, and K3 using micro-CT and
found notable differences in apical transportation,
further underscoring the value of imaging technolo-
gies in comparing systems’ performance [6]. Ca-
par et al. also employed micro-CT to assess canal
volume, dentin removal, and transportation among
novel NiTi systems and concluded that while all sys-
tems were safe, differences in shaping efficacy were
evident [5].
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