
Mechanical Performance of Genius Proflex,
Trunatomy and Vortex Blue NiTi Rotary
Instruments

Study description

This study compared the cyclic fatigue, torsional behaviour and bending resistance of Genius Proflex

(size 25, 0.05 taper), Trunatomy (size 26, 0.04 taper) and Vortex Blue (size 25, 0.05 taper) NiTi rotary

instruments.

Study design

Genius ProFlex (size 25, 0.04 taper), TruNatomy Prime (size 26, 0.04 taper) and Vortex Blue

(size 25, 0.04 taper) rotary instruments were tested regarding cyclic fatigue, torsional and bending

resistance. Before testing, instruments were examined for deformities under a stereomicroscope at x20

magnification (Stemi 2000-C; Carl Zeiss, Jena, Germany), and no instrument was discarded. Then, ten

instruments of each brand were selected for each test.

Cyclic fatigue tests followed the same protocol reported in previous studies (Martins et al.

2020b, Silva et al. 2020) using a non-tapered custom-made stainless-steel tube apparatus. The tested

instruments were activated at a static position with a continuous clockwise rotation at 400 rpm and 2.0-

N.cm (Genius ProFlex), 500 rpm and 1.5-N.cm (Trunatomy) or 500 rpm and 1.0-N.cm (Vortex Blue)

using a 6 : 1 reduction handpiece (Sirona Dental Systems GmbH, Bensheim, Germany) powered by a

torque-controlled motor (VDW Silver; VDW GmbH). Glycerin was used as lubricant. The time to fracture

was established in seconds when fracture was detected by visual and auditory inspection, and the

fragment size (in mm) recorded for experimental control. The number of cycles to failure (NCF) of each

instrument was calculated using the following formula: NCF = revolution per minute (rpm) X time

(seconds)/60.

International specifications (ISO 3630-3631:2008 2008) were used for torsional and bending

resistance tests. For the former, each instrument was clamped in its apical 3 mm, rotated clockwise on

a constant pace (2 rotations min-1) until rupture to assess the maximum torque (in N.cm) and angle of

rotation (in degrees) prior to fracture (TT100 Odeme Dental Research, Luzerna, Santa Catarina, Brazil).

For the latter, instruments were mounted in the file holder of the motor and positioned at 45° in

relation to the floor, whilst their apical 3 mm were attached to a wire connected to an universal testing

machine (Instron EMIC DL-200 MF, São José dos Pinhais, Brazil). Then, the maximum load needed for a

45° displacement of the file, using a load of 20 N and 15 mm min-1 of constant speed, was recorded in

gram/force (gf).
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Results

In the cyclic fatigue test Genius ProFlex had the higher number of cycles to fracture, whilst Trunatomy

Prime had the lower number of cycles to fracture (P<0.05). Overall, no differences were observed regarding

the maximum torque and angles of rotation to fracture amongst instruments (P>0.05). Regarding the

maximum bending load, Trunatomy Prime had the lowest result (higher flexibility; P<0.05), while no

differences were observed between Genius and Vortex Blue instruments (P>0.05).
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Clinical Research
Effectiveness in the Removal of Endotoxins and
Microbiological Profile in Primary Endodontic
Infections Using 3 Different Instrumentation
Systems: A Randomized Clinical Study
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Abstract
Significance
Several instrumentation systems have been devel-
opedwith the aimof better cleaning and shaping of
root canals in a shorter time. Three instrumentation
systems were tested: rotatory, reciprocating, and
hybrid, which combines rotation and reciprocity.
Their effectiveness against microorganisms and
endotoxins within root canals of symptomatic
and asymptomatic teeth with primary endodontic
infection was evaluated.
Introduction: This clinical study was conducted to
correlate the microbiological profile and levels of endo-
toxins found in primary endodontic infection with the
presence of clinical features and to evaluate the removal
of microorganisms and endotoxins using rotary, recipro-
cating, and hybrid systems for biomechanical prepara-
tion. Methods: Thirty single root canals with primary
endodontic infection were evaluated with signs and
symptoms and were randomly divided into 3 groups ac-
cording to the instrumentation system used (n = 10) as
follows: rotary Mtwo instruments (VDW, Munich, Ger-
many) with 8 files, the reciprocating Reciproc system
(VDW) with a single file, and Genius hybrid instruments
with 3 files (1 rotary and 2 reciprocating files) with irri-
gation using 24 mL 2.5% sodium hypochlorite. Samples
were collected before (S1) and after instrumentation
(S2) before being submitted to microbiological culture
(colony-forming units/mL) and the checkerboard DNA-
DNA hybridization test. Endotoxins were quantified
using the limulus amebocyte lysate assay. Results:
Microbiological culture showed statistical differences
in the reduction of colony-forming units/mL with all sys-
tems tested (P < .05), but no statistical difference was
found among the groups. The most frequently detected
species were Capnocytophaga ochracea (53%)
and Fusobacterium nucleatum (53%) at S1 and
F. nucleatum (50%) and Leptotrichia buccalis
(50%) at S2. As for the reduction of endotoxins at S2,
Mtwo presented the best results (95.05%) followed by
the Genius (91.85%) and Reciproc (64.68%) groups,
but no statistical difference was found among the
groups. Previous pain, tenderness to percussion, and
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presence of a sinus tract were associated with specific microorganisms (P < .05).
Conclusions: Signs and symptoms were correlated with microorganisms. Endodontic
treatment was effective in reducing bacteria and endotoxins but was not capable of
completely removing them from the root canal. (J Endod 2017;43:1237–1245)

Key Words
Checkerboard DNA-DNA hybridization, instrumentation, primary endodontic infection
In endodontic infections,
the aim of endodontic

treatment is to decrease
the number of bacterial
cells and their products
from the root canal and
prevent new microorgan-
isms from reaching the
periapical region, thus pro-
moting ideal conditions for
healing. Therefore, biome-
chanical preparation is an

important step of endodontic treatment, which is performed by using instruments
and irrigants for cleaning and shaping the root canal (1).

The microbiota of root canal infections is highly diversified, including gram-
positive, gram-negative aerobic and mainly anaerobic microorganisms (2, 3).
Gram-negative bacteria have several virulence factors such as proteases, fimbria, and
lipopolysaccharides (LPS) (4). LPS, best known as an endotoxin, stimulates bone
resorption by acting on the synthesis and release of cytokines, which in turn activates
osteoclasts, thus being directly related to periapical lesions (5, 6). Thus, the removal of
microorganisms and their by-products must be achieved by the action of the instru-
ments onto the walls of the infected dentin, which leads to the mechanical displacement
of the intracanal biofilm. Auxiliary chemical substances must also be used because they
have an antimicrobial action that contributes to the removal of contaminated dentin, in
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Introduction 

ickel-titanium (NiTi) file fracture during root 
canal preparation procedures is one of the most 

frequently seen complications.1,2 Removing the frac-
tured segment of the file, which is stuck into the root 
canal, is generally a difficult process, and the amount 
of residual dentin tissue significantly decreases dur-
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Abstract  

Background. This study compared the cyclic fatigue resistance, bending resistance and cross-sectional areas of Reciproc 

Blue (RPC Blue), WaveOne Gold (WOG), and Genius File (GF) NiTi rotary systems. 

Methods. Forty RPC Blue R25 (25/.08), 40 WOG Primary (25/.07) and 40 GF (25/.04) files were used in the present study. 

Flexibility of the files was determined by 45° bending test. The instruments were also subjected to cyclic fatigue resistance, 

calculating the number of cycles to fracture (NCF) in an S-shaped artificial stainless steel canal. Also the cross-sectional 

areas of the files were measured at D5 level. The length of the fractured file tips was measured. The fracture surface of all 

the fragments was examined with a scanning electron microscope. Data was statistically analyzed using one-way ANOVA 

and post hoc Tukey tests. 

Results. In both the apical and coronal curvatures, the NCF of the GF was significantly higher than that of the RPC Blue 

and WOG files. There was no significant difference between the GF, WOG and Reciproc Blue files with respect to the 

lengths of the fractured file fragments in either the apical or coronal curvature. The bending resistance of the GF was signif-

icantly higher than that of the RPC Blue and WOG files. The RPC Blue had the largest cross-sectional area, and the GF had 

the smallest cross-sectional area. 

Conclusion. Within the limitations of the present study, the GF NiTi system exhibited the highest cyclic and bending re-

sistance among the experimental groups. 

Key words: Cyclic fatigue, cross-section area, double curvature, Genius file; Reciproc Blue, WaveOne Gold. 
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Cyclic fatigue resistance of novel 
Genius and Edgefile nickel-titanium 
reciprocating instruments

Abstract: This study aimed to assess the cyclic fatigue resistance of 
Genius and EdgeFile X1 reciprocating instruments compared with 
WaveOne Gold Primary. Twenty Genius (Ultradent) 25.04, 20 Genius 
30.04, 20 EdgeFile X1 (EdgeEndo) and 20 WaveOne Gold Primary 
(Dentsply Maillefer) instruments were included in this study and 
tested in a static cyclic fatigue testing device, which has an artificial 
stainless steel canal with a 60º angle of curvature and a 5-mm radius of 
curvature. All instruments were operated in reciprocation mode until 
fracture occurred. The number of cycles to failure (NCF) was calculated 
and time to fracture (TF) was recorded in seconds using a digital 
chronometer. The mean and standard deviations of NCF and TF were 
calculated for each reciprocating system and the data were subjected to 
Kruskal-Wallis one-way analysis of variance and to Dunn’s test (p < .05) 
using SigmaPlot software (Systat software, CA, USA). The fractured 
surfaces of five instruments from each brand were randomly examined 
and microphotographed by a low-vacuum environmental scanning 
electron microscopy – SEM (Tabletop Microscope TM3030, Hitachi, 
Japan) to confirm the cyclic fatigue fracture. EdgeFile exhibited the 
highest cyclic fatigue resistance, followed by both Genius files (p < .05). 
Within the limitations of this in vitro study, EdgeFile X1 instruments 
had significantly higher cyclic fatigue resistance than did Genius and 
WaveOne Gold Primary instruments. The cyclic fatigue resistance of 
both Genius files was higher than that of WaveOne Gold Primary.

Keywords: Dental Instruments; Endodontics; Root Canal Preparation.

Introduction

Endodontic instruments manufactured with nickel-titanium (NiTi) 
were introduced by Walia et al.1 to improve the instrumentation of 
curved canals, once NiTi instruments are more flexible and have superior 
resistance to torsional fracture compared with the rigidity of stainless 
steel instruments, reducing canal transportation.2,3 In addition, operator 
fatigue, procedural errors, and length of root canal treatment4 are reduced, 
improving the quality of endodontic therapy for both the professional 
and the patient.

Despite the advantages of NiTi, fracture incidence is the most common 
failure that occurs during its use5 as a result of flexural or torsional strength, 
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Abstract: The aim of this study was to investigate the shaping ability and cyclic fatigue resistance of
Genius (GN) and WaveOne (WO) nickel-titanium (NiTi) instruments. Forty mesial root canals of
mandibular molars were randomly divided into two groups, according to the instrument system
used for root canal preparation (n = 20): GN and WO. Root canals were prepared to the full working
length using the crown-down technique, with up to 40.04 instruments for GN group and 40.08
instruments for WO group. Specimens were scanned with a µCT before and after instrumentation.
The changes in 3D parameters and degree of canal transportation were evaluated in the apical,
middle and coronal thirds of root canals. Size 25, taper 0.04 (GN) and 0.08 (WO) instruments (n = 20)
were used in simulated root canals until fracturing, and the number of cycles to failure (NCF) was
recorded. The fractured files were investigated under a scanning electron microscope to characterize
fractured surfaces. Data were analyzed using ANOVA post hoc Tuckey’s tests with the significance
level set at 5%. The GN system was able to prepare the higher percentage of the canal surface with
less canal transportation in all root canal thirds and displayed the higher resistance to cyclic fatigue
in comparison to WO instruments (p < 0.05). However, the length of the fractured segments was
not significantly different among the groups; meanwhile, SEM investigations revealed the typical
topographic characteristics of fractured surfaces. Hybrid GN instruments demonstrated superior
shaping ability and resistance to cyclic fatigue. However, both NiTi instrument systems prepared
the root canals with no significant shaping errors, considerable changes in 3D parameters and no
significant differences in the topographic appearances of the instrument surfaces after fractures.

Keywords: cyclic fatigue; hybrid movement; micro-computed tomography; reciprocating movement;
root canal shaping; transportation

1. Introduction

The quality of root canal cleaning and shaping directly impacts the outcome of endodontic
treatment and is one of the most challenging tasks in endodontics [1,2]. Numerous studies have shown
that procedural mishaps, such as canal transportations, perforations, blockages or ledges, can occur
during endodontic treatment, leading to complicated canal obturation, an unsatisfactory apical seal or
worse clinical outcomes [1,3–5]. The previous studies have shown that the alloy, design and kinematics
of the instrument are essential features of the files affecting the efficiency and the shaping ability of the
instruments, and resistance to torsional stresses and fractures [4,6].

The introduction of the nickel-titanium (NiTi) instruments for root canal shaping in 1988 was a
substantial innovation in endodontics and clinically appealing in terms of minimizing the number of
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Cyclic Fatigue Resistance of Genius, RC Gold and 

Revo-S Nickel-titanium Instruments 

 
Mustafa Gündoğar and Güzide Pelin Sezgin 
  
Abstract 
Aim: To compare the cyclic fatigue resistance of Revo-S, Genius, and RC Gold Primary files using static 

cyclic fatigue test device. 

Materials and Methods: Twenty Revo-S (25/.06), 20 Genius (25/.04), and 20 RC Gold (25/.08) 

instruments were included in this study. The cyclic fatigue tests were performed using a cyclic fatigue 

testing device, which has an artificial stainless-steel canal with a 60° angle of curvature and a 5-mm 

radius of curvature. The files were randomly divided into 3 groups (group 1: Revo-S; group 2: Genius; 

and group 3: RC Gold). All the instruments were rotated until fracture occurred, and the time to fracture 

was recorded in seconds using a digital chronometer. The number of cycles to failure (NCF) and the 

length of the fractured segments were calculated. The data were analyzed statistically using Kruskal-

Wallis test (P < .05).  

Results: There was a significant difference among the groups (P < .05). The Genius showed the greatest 

mean of NCF (4155.22 ± 139.55), and the Revo-S showed the lowest mean of NCF (1480.60 ± 118.92).  

Conclusions: Within the limitations of this in vitro study, the cyclic fatigue resistance of the Genius 

system was higher than the Revo-S and RC Gold instruments. 

 

Keywords: Cyclic fatigue resistance, Endodontics, Revo-s, static model, RC gold 

 

Introduction 

Nickel-titanium (Ni Ti) files are widely used in the preparation of especially the curved canals 

due to their high flexibility and excellent cutting abilities [1]. Despite their superior properties, 

the fracture risk of Ni Ti rotary files, especially in curved canals, has been a problem for the 

dentists. The removal of the fractured segment from the root canal is a hard process and the 

amount of remaining dentine after the process is also reduced. This situation negatively affects 

the prognosis of the endodontic treatment [2]. Ni Ti rotary file systems are mostly fractured 

depending on the either torsional or cyclic fatigue [3]. Manufacturers strive to increase the 

fracture resistance of Ni Ti files by altering designs, altering various heat treatments and using 

different types of alloys [4]. Also; modification in the kinematics of the NiTi files may change 

the resistance of the files against fracture. It has been shown that the stress occurring on the 

files performing preparation with reciprocation motion is less than the stress occurring on the 

files performing preparation with the rotation motion and in this way, the files performing 

reciprocation motion were more resistance against cyclic fatigue [5]. 

RC Gold (Perfect Medical Instruments, Shenzhen, China) rotary system is the single-file 

system with reciprocation motion. It has an S-shaped cross section, 2 cutting edges and has 

been made of M-Wire alloy. It has three files as R25 (25/.08), R40 (25/.06), and R50 (25/.05) 
[6]. Genius (GF; Ultradent, Utah, the USA) is file system recently launched to market. It has 

been made of heat-treated NiTi alloy and operates as based on both reciprocation and rotation 

motions. The manufacturer suggests the usage of 0.25 mm apical diameter file with the 

reciprocal motion and other files (at the point of D0 with the diameter of 0.30, 0.35, 0.40 and 

0.50 mm) with rotation motion. The reciprocal motion of Genius file is different from RC 

Gold file. Genius file conducts the reciprocal motion firstly in clockwise direction and then, in 

counterclockwise direction and the reciprocation angle (90° in clockwise direction and 30° in 

counterclockwise direction) is less than RC Gold file [7]. 

Revo-S (Micro Mega, Besancon, France) is a file system made of traditional NiTi alloy and 

this system consists of 6 files (SC1, SC2, SU, AS30, AS35 and AS40). 
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Dental File - 17.05
Real3D Dataset 

Optical 3D Measurement

3D Sensor Objective: Objective10xRL

Measurement area: 12.6 mm x 1 mm x 1mm

Measurement points: 1 million

Vertical Resolution: 500 nm

Lateral Resolution: 3914 nm

Real3D dataset, true color
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Dental File – 25.04
Real3D Dataset 

Optical 3D Measurement

3D Sensor Objective: Objective10xRL

Measurement area: 12.6 mm x 1 mm x 1mm

Measurement points: 1 million

Vertical Resolution: 500 nm

Lateral Resolution: 3914 nm

Real3D dataset, true color
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Dental File – 25.06
Real3D Dataset 

Optical 3D Measurement

3D Sensor Objective: Objective10xRL

Measurement area: 12.6 mm x 1 mm x 1mm

Measurement points: 1 million

Vertical Resolution: 500 nm

Lateral Resolution: 3914 nm

Real3D dataset, true color
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Dental File – 25.06
ContourMeasurement – 3mm

Dataset with cutting plane
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Dental File – 25.06
ContourMeasurement – 3mm

Section Cut

Name Value [u]

3mm OD 0.4434 mm
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Dental File – 25.06
ContourMeasurement – 7mm

Dataset with cutting plane
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Dental File – 25.06
ContourMeasurement – 7mm

Section Cut

Name Value [u]

7mm OD 0.6645 mm
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Dental File – 25.06
ContourMeasurement – 11mm

Dataset with cutting plane
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Dental File – 25.06
ContourMeasurement – 11mm

Section Cut

Name Value [u]

11mm OD 0.8992 mm
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Dental File
ContourMeasurement – Tabulated Results (mm)

Distance from tip

ContourMeasurement

25.04 17.05

3mm 0.3997 0.3243

7mm 0.5614 0.4789

11mm 0.7237 0.6982

Repeatability

25.06-1 25.06-2 25.06-3 Avg Std Min Max

0.4434 0.4412 0.4421 0.4422 0.0011 0.4412 0.4434

0.6645 0.6635 0.6631 0.6637 0.0007 0.6631 0.6645

0.8992 0.9017 0.9027 0.9012 0.0018 0.8992 0.9027
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Dental File – 25.04
AliconaInspect – Result

3D dataset with OD measurements at 3mm, 7mm, and 11mm 

distance from tip
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Dental File – 17.05
AliconaInspect – Result

3D dataset with OD measurements at 3mm, 7mm, and 11mm 

distance from tip
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Dental File – 25.06 - 1
AliconaInspect – Result

3D dataset with OD measurements at 3mm, 7mm, and 11mm 

distance from tip



Measurement report ///// Page 17

Dental File – 25.06 - 2
AliconaInspect – Result

3D dataset with OD measurements at 3mm, 7mm, and 11mm 

distance from tip
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Dental File – 25.06 - 3
AliconaInspect – Result

3D dataset with OD measurements at 3mm, 7mm, and 11mm 

distance from tip
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Dental File
AliconaInspect – Tabulated Results (mm)

Distance from tip

Alicona Inspect

25.04 17.05

3mm 0.4023 0.3246

7mm 0.5612 0.4791

11mm 0.7249 0.6983

Repeatability

25.06-1 25.06-2 25.06-3 Avg Std Min Max

0.4429 0.4385 0.4400 0.4405 0.0022 0.4385 0.4429

0.6626 0.6636 0.6630 0.6631 0.0005 0.6626 0.6636

0.8985 0.9005 0.9020 0.9003 0.0018 0.8985 0.902
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Dental File – 25.06
AliconaInspect – Section

Section Cut
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Dental File – 25.06 - 1
AliconaInspect – Angle

Section Cut – Angle Measurement
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