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ABSTRACT
Introduction
The aim of this study was to compare the failure rate and
canal preparation times of the Primary WaveOne Gold file
(Dentsply Sirona, Ballaigues, Switzerland) with the One
Curve file (Micro Méga, Besançon, France). The influence
of glide path preparation on failure rate and final preparation times were also evaluated.
Methods
Endo training blocks (Dentsply Sirona) with simulated
canals were separated into four groups: Group 1: Primary WaveOne Gold with WaveOne Gold Glider; Group
2: Primary WaveOne Gold without glide path; Group 3:
One Curve with One G; Group 4: One Curve without
glide path. The number of training blocks that were
shaped before instrument fracture occurred was recorded. Glide path and final preparation times were also
recorded.
Results
Where no glide path was prepared, One Curve file prepared a significantly higher number of canals (14.33 ±
0.58) than the Primary WaveOne Gold (4.6 ± 1.34) before instrument fracture occurred (p<0.001). The One
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Curve with One G Glide Path file prepared significantly
higher number of simulated canals (28 ± 1.41) than the
Primary WaveOne Gold with WaveOne Gold Glider (15 ±
1.41) before instrument fracture (p< 0.001).
Glide path preparation times with WaveOne Gold Glider
(4.8s) were significantly faster compared to the One G
Glide Path file (7.29 s)(p <0 .001). Significantly faster final
canal preparation times were achieved in groups where
glide path were prepared (p<0.001).
Conclusion
One Curve files exhibits a greater fracture resistance than
Primary WaveOne Gold files. Glide path preparation increases the longevity of preparation files and results in faster
final canal preparation.

INTRODUCTION
Canals with complex anatomy and severe curvatures remain a constant challenge during root canal preparation,
increasing the risk for procedural errors.1-3 Nickel Titanium
(NiTi) files which were developed in the 1980s, have become increasingly popular due to their superior flexibility,
effective shaping and enlarging of root canals, minimized
ledge formations, perforations and zips compared to traditional stainless steel files.4 Despite these advantages,
NiTi files have an increased fracture risk, especially in
canals with complex curvatures due to the cyclic fatigue
and torsional stresses on these files.5
The last decade has seen instrument manufacturers making significant modifications to NiTi alloy to reduce the incidence of instrument fracture.6 Factors such as the alloy,
kinematics, metallurgical properties and operational settings of the instrument contribute to fracture resistance.7
The Primary WaveOne Gold file (Dentsply Sirona) is a
single-file reciprocating system which replaced the NiTi
generation of WaveOne instruments. While maintaining
the reciprocation motion of files, the cross section, alloy,
dimensions and geometry were improved. Files are manufactured from Gold wire by means of using a post-
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manufacturing heating process followed by slow cooling, resulting in high flexibility and a gold color. The cross
section is an alternating, off-centred parallelogram with
two 85 degree cutting edges. The M-Wire alloy has been
changed to Gold wire. The Primary WaveOne Gold instrument has 50% greater resistance to cyclic fatigue
and is 80% more flexible than the WaveOne Primary file.8
The WaveOne Gold files are available in four different
tip sizes and tapers 20/07 (Small), 25/07 (Primary), 35/06
(Medium) and 45/05 (Large).9
The One Curve (Micro Méga) endodontic file was introduced to the dental market in 2018 as the evolution of
the One Shape (Micro Méga) file system. The One Curve
file is a single use, single-file system used in continuous rotation motion developed with controlled memory
NiTi alloy technology. One Curve files have an ISO size 25
tip, a constant 6% taper, with variable cross sections,
S-shaped near the shaft and triangular shaped at the
tip.10 The manufacturer claims that continuous motion
with controlled memory alloy technology allows for 33%
faster root canal preparation in comparison to the reciprocating single-file systems and 59% faster preparation
compared to sequential instrumentation. The variable cross
section along the instrument blade allows for improved
cutting efficiency and centering ability.11
The aim of this study was to compare the failure rate as
well as canal preparation times of the Primary WaveOne
Gold file with the One Curve file. The influence of glide
path preparation prior to final canal instrumentation on
the fracture rate and preparation times were also evaluated and compared between these two systems.

MATERIALS AND METHODS
The principles and techniques outlined by Berutti et al.12
were used in this study. Four hundred Endo training
blocks (Dentsply Sirona) with simulated canals were selected. A working length of 16.5 mm for each training
block was confirmed with a size 10 K-file (Dentsply
Sirona). The training blocks were separated into four
groups. These groups were: Group 1: Primary WaveOne
Gold file in combination with the WaveOne Gold Glider
(Dentsply Sirona); Group 2: Primary WaveOne Gold file
without any glide path; Group 3: One Curve in combination with One G (Micro Méga) Glide Path file; Group
4: One Curve without any glide path.
Group 1: Primary WaveOne Gold file in combination
with the WaveOne Gold Glider
In all training blocks in this group, a pre-curved stainless
steel size 10 K-file was negotiated to working length with
increasing amplitudes of 1-2 mm to create an initial manually reproducible glide path. Thereafter the glide path was
enlarged with a WaveOne Gold Glider in a reciprocating
motion according to the manufacturer’s instructions.
After glide path preparation the canals were prepared
with a Primary WaveOne Gold file in a reciprocating motion
according to the manufacturer’s instructions. Final root
canal preparation was checked by ensuring that a Primary WaveOne Gold Gutta Percha Cone (25/08) (Dentsply
Sirona) could be fitted to full working length.

Group 2: Primary WaveOne Gold file without any
glide path
For all training blocks in this group, there was no glide
path preparation. The canals were prepared with a Primary WaveOne Gold file in a reciprocating motion according to the manufacturer’s instructions. Final root canal preparation was checked by ensuring that a Primary
WaveOne Gold Gutta Percha Cone (25/08) could be fitted to full working length.
Group 3: One Curve in combination with One G glide
path file
A pre-curved stainless steel size 10 K-file was negotiated to working length with increasing amplitudes of 1-2
mm to ensure an initial manually reproducible glide path.
Thereafter the glide path was enlarged with a One G Glide
path file in a continuous rotation motion, according to the
manufacturer’s instructions. After glide path preparation
the canals were prepared with a One Curve file in a continuous rotation motion, according to the manufacturer’s
instructions. Final root canal preparation was checked by
ensuring that a One Curve Gutta Percha Cone (25/06)
(Micro-Mega) could be fitted to full working length.
Group 4: One Curve without any glide path
For all training blocks in this group, there was no glide path
preparation. The canals were prepared with a One Curve
file in a continuous rotation motion, according to manufacturer’s instructions. Final root canal preparation was
checked by ensuring that a One Curve Gutta Percha Cone
(25/06) could be fitted to full working length.
All simulated canals were prepared using files with an
X-Smart Plus Endo motor (Dentsply Sirona) according to
the manufacturer’s instructions of each individual file system. Throughout the instrumentation process Glyde Root
Canal Conditioner (Dentsply Sirona) was used as a lubricating agent and 3.5% sodium hypochlorite was used for
canal irrigation after the use of each file. All of the preparations were done by one skilled operator. The outcome
was measured by recording the number of simulated canals that were prepared by the WaveOne Gold Primary
and One Curve instruments, in the glide path group and
no glide path group, before failure occurred. This was
repeated five times within each group to ensure reliability. All preparation times were recorded with an electronic
stopwatch. Canal preparation times for each group was
recorded by starting at the point of entry into the canal
and stopping the clock at the point of instrument retrieval.
The time it took to clean the debris from the instrument
flutes, irrigate, re-captitulate and to re-irrigate the canal
was not recorded.
Statistical analysis
IBM SPSS version 25 was used to analyse the data. A pvalue of smaller than 0.05 was considered as statistically
significant. The data for the number of simulated canals
prepared before file fracture as well as preparation times
were compared between the four groups using one-way
ANOVA testing, while individual pair-wise group differences were assessed with Bonferroni adjusted t-tests.
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RESULTS
In the group where no glide path was prepared prior to
final canal preparation, the One Curve file prepared a significantly higher number of canals (14.33 ± 0.58) than the
Primary WaveOne Gold (4.60 ± 1.34) before instrument
failure occurred (p<0.001). The One Curve file in combination with the One G Glide Path file prepared a significantly higher number of simulated canals (28.00 ±1.41)
than the Primary WaveOne Gold in combination with WaveOne Gold Glider (15.00 ± 1.41) before instrument failure
occurred (p<0.001).
Primary WaveOne Gold used in combination with WaveOne Gold Glider (15.00 ± 1.41) prepared a significantly
higher number of simulated canals than the Primary
WaveOne Gold without glide path (4.60 ± 1.34) before
instrument failure occurred (p<0.001). The One Curve in
combination with One G Glide Path file (28.00 ± 1.41) prepared a significantly higher number of simulated canals
than the One Curve without glide path (14.33 ± 0.58) before instrument failure occurred (p< 0.001).
Glide path preparation times with WaveOne Gold Glider
(4.80s) were significantly faster compared to the One G
Glide Path file (7.29s)(p<0.001). There was no significant
difference in canal preparation times between the Primary
WaveOne Gold without glide path group compared to the
One Curve without glide path group (p=1.000).
Similarly, there was no significant difference in canal preparation times between the Primary WaveOne Gold in
combination with WaveOne Gold Glider group compared
to the One Curve in combination with One G Glide Path
file group (p =1.000).
Significantly faster canal preparation times were achieved
with the Primary WaveOne Gold group with prior glide
paths prepared with WaveOne Gold Glider (17.60s) compared to the Primary WaveOne Gold group without glide

path (22.48s) (p <0.001). Similarly, significantly faster canal preparation times were achieved by the One Curve
group with prior glide paths (16.78s) prepared with One G
Glide Path file compared to the One Curve group without
glide path (23.49s) (p < 0.001).

DISCUSSION
Clinicians are faced with the challenge to provide faster,
more efficient, cost effective treatment whilst maintaining
sterile conditions. Hurrying root canal treatment together
with disrespecting the limitation of NiTi rotary instruments
increases the risk of instrument failure.13 Instrument fracture within a root canal may prevent the disinfection of
the canal, which may compromise the outcome of the
endodontic treatment.14
Glide path preparation enables the acquisition of canal
patency, facilitates the use of rotary files and results in
increased efficacy of root canal preparation.12,15 Patino et
al.16 reported a reduced incidence of instrument fracture
in canals where there was glide path preparation prior to
preparation of the root canal with rotary instruments.
Another study by Shen et al.17 reported a higher incidence of fracture and distortion of NiTi files where there
was no prior glide path preparation.
According to the results of this study it can be concluded that the presence of a glide path significantly influenced the number of simulated canals prepared. When no
initial glide path was created, the One Curve prepared
a significantly higher number of simulated canals (14.33
± 0.58) compared to the Primary WaveOne Gold (4.60
± 1.34) before instrument fracture occurred (p<0.001).
When a prior glide path was created with One G Glide
Path file, One Curve prepared a significantly higher number of simulated canals (28.00 ± 1.41) before instrument
fracture occurred compared to the Primary WaveOne Gold
when prior glide path preparation was created with Wave
One Gold Glider (15.00 ±1.41) (p <0.001).

Table 1. Descriptive statistics for number of simulated canals prepared before failure in each test group.
Group

Mean(s)

Standard
Deviation

Coefficient of Variation
(%)

95% Confidence
Interval

Primary WaveOne Gold without glide path

4.60a

1.34

29.13

(3.43; 5.77)

Primary WaveOne Gold with WaveOne Gold Glider

15.00b

1.41

9.40

(13.05; 16.95)

One Curve without glide path

14.33b

0.58

4.05

(13.67; 14.99)

One Curve with One G Glide Path file

28.00c

1.41

5.04

(26.05; 29.95)

Mean values with the same superscript letters were not statistically different at p<0.05
Table 2. Descriptive Statistics for canal preparation times in each test group.
Mean(s)

Standard
Deviation

Coefficient of Variation
(%)

Primary WaveOne Gold without glide path

22.45a

4.17

18.55

(20.52; 24.38)

Primary WaveOne Gold with WaveOne Gold Glider

17.60b

2.78

15.8

(16.57; 18.63)

One Curve without glide path

23.49a

3.80

16.18

(22.35; 24.63)

One Curve with One G Glide Path file

16.78b

2.12

12.63

(16.21; 17.35)

Group

95% Confidence
Interval

Mean values with the same superscript letters were not statistically different at p<0.05
Table 3. Descriptive Statistics for canal preparation times for WaveOne Gold Glider and One G Glide Path file groups.
Group

Mean(s)

Standard
Deviation

Coefficient of Variation
(%)

95% Confidence
Interval

WaveOne Gold Glider

4.80a

1.23

25.63

(4.2; 5.4)

One G Glide Path File

7.29b

1.06

14.54

(6.77; 7.81)

Mean values with the same superscript letters were not statistically different at p<0.05
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Statistically significant differences existed between the
mean values for the number of simulated canals that could
be prepared with the One Curve file compared to the
Primary WaveOne Gold file. In previous studies, instruments
manufactured from controlled memory were reported to
demonstrate higher resistance to cyclic fatigue/instrument
failure than those manufactured from conventional NiTi
alloy.14,18,19
When a prior glide path was prepared with WaveOne Gold
Glider, the Primary WaveOne Gold prepared more simulated canals (15.00±1.41) than the Primary WaveOne Gold
without prior glide path preparation (4.60 ±1.34) before instrument fracture occurred (p<0.001). Similarly, One
Curve prepared more simulated canals (28.00±1.41) when
prior glide path preparation was created with One G Glide
Path file than the One Curve without prior glide path preparation (14.33±0.58) before instrument fracture occurred (p<0.001).
According to the results of this study, when no prior glide
path was created a mean of only 4.60 and 14.33 simulated canals could be prepared before instrument fracture
with Primary WaveOne Gold and One Curve files respectively. When a prior glide path was created a mean of
15.00 and 28.00 simulated canals could be prepared with
Primary WaveOne Gold and One Curve files respectively.
Statistically significant differences were observed when
mean values for the number of simulated canals with prior
glide path preparation were compared to canals without
prior glide path preparation.
Within the limitations of this study, it is evident that glide
path preparation has a considerable influence on instrument
efficacy, increasing the longevity of the Primary WaveOne
Gold and One Curve instruments and enabling a greater
number of simulated canals to be prepared before instrument failure. These findings are consistent with the findings of similar studies.13,20
The results of this study further demonstrates that the
One Curve file can prepare a significantly higher mean
number of simulated canals before fracture occurred compared to the Primary Wave-One Gold file. This result contrasts with the findings of a study by Yilmaz et al.11 in
which the One Curve file demonstrated the lowest cyclic
fatigue resistance compared to the Hyflex EDM (Coltene/
Whaledent), WaveOne Gold and RPC Blue (VDW) file
systems, however it must be noted that the One Curve
files were used at 450 rpm and 2.5 gcm -1 compared to
this study where the files were used at 300 rpm and
2.5 N.cm as per the manufacturer’s instructions.
The results of this study showed the One Curve instrument to have a greater fracture resistance compared to
the Primary WaveOne Gold. Similarly, Serafin et al.10
reported the One Curve instrument to resist cyclic fatigue
2.4 times more than the One Shape instrument. Serafin
et al.10 postulated that the heat treatment of the NiTi
alloy, file diameter and cross section may be the reasons
for improved resistance of One Curve to cyclic fatigue.
Galal 21 concluded that the increase in flexibility and
torsional resistance of controlled memory files can be
attributed to the metallurgical improvement of the files.

Comparative studies of endodontic instruments manufactured with CM Wire, conventional alloys and M-Wire have
shown CM Wire to possess significantly greater cyclic
fatigue resistance than the others.14,22,23
The minimised contact area from the shaft of 6% taper
of the One Curve as compared to the 7% variable taper
of the Primary WaveOne Gold must also be taken into
consideration when analysing the results. Previous studies have reported that smaller instruments exhibited
increased flexibility and cyclic fatigue resistance.24,25
The results of this study showed that glide path preparation times with the WaveOne Gold Glider (4.80s) were
significantly faster compared to the One G Glide Path
file (7.29s) (p<0.001). A study by Vorster et al.26 showed
similar results, reporting the WaveOne Glider to be faster
than other glide path preparation techniques.
When there was no initial glide path prepared, there was
no significant difference in preparation times between the
Primary WaveOne Gold and One Curve files (p=1.000).
Similarly, there was no significant difference in preparation
times when an initial glide path was prepared between
the Primary WaveOne Gold in combination with WaveOne
Gold Glider group and the One Curve in combination with
One G Glide Path file group (p=1.000). No comparative
data on the preparation times between Primary WaveOne
Gold and One Curve instruments could be found in the
literature.
The results of this study also demonstrated that the preparation time to prepare a simulated canal with Primary
WaveOne Gold when an initial glide path was created with
WaveOne Gold Glider (17.60s) was significantly faster
compared to preparation with the WaveOne Gold without prior glide path preparation (22.45s) (p<0.001). This
result is consistent with the findings of Vorster et al.26
where final shaping times with Primary WaveOne Gold
were significantly longer in the groups where no initial
glide path was prepared. Similarly, a significantly faster
preparation time was achieved by the One Curve group
with initial glide path created with One G Glide Path file
(16.78s) compared to the One Curve group without prior
glide path preparation (23.49s) (p<0.001). Similar findings
have been made in other studies comparing canal preparation with and without initial glide path. 26,27

CONCLUSION
Within the limitations of this study, it can be concluded
that the rotating One Curve instrument resisted instrument
failure better than the reciprocating Primary WaveOne
Gold instrument in simulated canals, with and without
prior glide path preparation.
The presence of prior glide path preparation enabled
a significantly greater number of simulated canals to be
prepared before instrument failure, for both Primary WaveOne Gold and One Curve instruments. The presence of
prior glide path preparation also significantly reduced
simulated canal preparation times with both Primary
WaveOne Gold and One Curve instruments.
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