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Abstract
Background. Better understanding is needed about the debris-and-irrigant-extrusion potential of  the 
instruments used for root canal preparation procedures, manufactured of different heat-treated alloys.

Objectives. The aim of  the study was to evaluate the single-file nickel-titanium (NiTi) rotary system 
OneShape® and compare it with 2 different heat-treated instrumentation systems produced by the same 
manufacturer – a single-file C-wire system (One Curve®) and a multi-file T-wire system (2Shape®) – in 
terms of debris and irrigant extrusion. 

Material and methods. The mesiobuccal root canals of 51 extracted mandibular molar teeth were se-
lected for the study. The roots were applied to the test apparatus prepared with the Myers and Montgom-
ery method. The roots were divided into 3 groups according to the instrumentation system: OneShape; 
One Curve; and 2Shape. The root canals were prepared according to the manufacturer’s instructions. The 
analysis of variance (ANOVA) and the post hoc Tukey tests were used to evaluate the significance of the 
amount of the extruded debris and irrigant (p < 0.05).

Results. The One Curve group produced less debris extrusion than the 2Shape group (p < 0.05). There 
were no significant differences between the 2Shape and OneShape (p = 0.136), or the One Curve and 
OneShape groups (p = 0.159). The weight of  the extruded irrigant was significantly lower for the One 
Curve group as compared to other systems (p < 0.05). The mean weight of the extruded irrigant did not 
differ significantly for the 2Shape and OneShape groups (p = 0.976). 

Conclusions. The C-wire One Curve system was associated with less apical irrigant extrusion in compari-
son with the OneShape and 2Shape systems. The amount of debris extrusion produced by the One Curve 
system was similar to that produced by the OneShape system and lower than in the case of the 2Shape 
system.

Key words: endodontics, Nitinol, root canal preparation

Słowa kluczowe: endodoncja, Nitinol, przygotowanie kanału korzeniowego

Cite as
Saricam E, Kayaoglu G. Comparison of OneShape, 2Shape 
and One Curve endodontic instruments for debris and 
irrigant extrusion. Dent Med Probl. 2020;57(3):255–259. 
doi:10.17219/dmp/119771

DOI
10.17219/dmp/119771

Copyright
© 2020 by Wroclaw Medical University
This is an article distributed under the terms of the  
Creative Commons Attribution 3.0 Unported License (CC BY 3.0) 
(https://creativecommons.org/licenses/by/3.0/).

Original papers

Comparison of OneShape, 2Shape and One Curve endodontic instruments  
for debris and irrigant extrusion

Porównanie efektywności usuwania resztek i płynów płuczących z kanałów 
korzeniowych za pomocą pilników OneShape, 2Shape i One Curve
Esma Saricam1,A–D,F, Guven Kayaoglu2,A,E,F

1 Department of Endodontics, Faculty of Dentistry, Ankara Yıldırım Beyazıt University, Turkey
2 Department of Endodontics, Faculty of Dentistry, Gazi University, Ankara, Turkey

A – research concept and design; B – collection and/or assembly of data; C – data analysis and interpretation;  
D – writing the article; E – critical revision of the article; F – final approval of the article

Dental and Medical Problems, ISSN 1644-387X (print), ISSN 2300-9020 (online) Dent Med Probl. 2020;57(3):255–259

https://creativecommons.org/licenses/by/3.0/


E. Saricam, G. Kayaoglu. Debris and irrigant extrusion256

Material and methods
Ethical approval was obtained from the Ethics Com-

mittee of Ankara Yıldırım Beyazıt University in Turkey 
(No. 2019-237). We examined 51 extruded mandibular 
molar teeth radiographically and visually to confirm the 
absence of decay, resorption, calcification, open apices, 
fractures, or cracks. The curvature angle of  the me-
siobuccal root canals was calculated with Schneider’s 
method, through the digital radiographic images taken 
from the buccolingual and mesiodistal directions.20 Root 
canals having a curvature of up to 5° were selected for 
the study. The mesiobuccal roots of  the teeth were di-
vided from their crowns at the cementoenamel junction 
with a high-speed diamond saw under water cooling to 
set the root length at 16 mm. A size 10 K-file was moved 
into the root canal until it could be seen at the apical fo-
ramen; the working length was determined to be 1 mm 
shorter than the root length, i.e., 15 mm. After the work-
ing length was achieved with a size 15 K-file, the root ca-
nals were randomly allocated into 3 groups: OneShape; 
One Curve; or 2Shape.

Test apparatus 

The Myers and Montgomery method was used for 
the test apparatus.21 The rubber plugs of glass vials were 
drilled and the teeth were fixed to those holes with cyano-
acrylate. Previously weighed 2-milliliter Eppendorf tubes 
were inserted into the glass vials. The roots fixed to the 
plugs were placed in the Eppendorf tubes to save apically 
extruded material, and two 21-gauge needles were stuck 
into the rubber plugs to equalize the outside and inside 
pressure. The Eppendorf tubes were weighed 3 times be-
fore being placed in the vials, and the mean weight was 
determined as the pre-weight. The Eppendorf tubes were 
weighed on a 10-4-gram precision balance.

Experimental groups 

The OneShape group (n = 17): The root canals were pre-
pared with the OneShape file (25/.06) in a continuous ro-
tary motion at a speed of 400 rpm and a torque of 4 N/cm; 
the root canals were irrigated with 2 mL of distilled water 
after the preparation procedure.

The One Curve group (n = 17): The root canals were 
prepared with the One Curve file (25/.06) in a continu-
ous rotary motion at a  speed of  300 rpm and a  torque 
of  2.5  N/cm; the root canals were irrigated with 2  mL 
of distilled water after the preparation procedure.

The 2Shape Group (n = 17): The root canals were pre-
pared with the TS1 (25/.04) and TS2 (25/.06) files in a con-
tinuous rotary motion at a speed of 300 rpm and a torque 
of 2.5 N/cm; a total of 2 mL distilled water − 1 mL at the 
instrument change and 1 mL after the preparation proce-
dure − was used for the irrigation procedure.

Introduction 
During root canal preparation procedures, dentine 

chips, pulpal tissue remnants, irrigation solutions, and 
microorganisms are often extruded into the periapical 
region.1 This extruded material may cause post-opera-
tive pain and flare-ups, and impede apical healing.2,3 
The amount of the extruded material depends on the 
size and kinematics of the files and/or the preparation 
and irrigation techniques applied.4

Several improvements in alloys and instrumentation 
kinematics have revolutionized root canal instrumen-
tation technology in recent years.5 However, all instru-
ments and instrumentation techniques have been found 
to be linked with some amount of material extrusion to 
the periapical area.6,7 Rotary instruments have proven 
to be associated with a minimized amount of debris ex-
trusion as compared to hand files.4 Owing to the de-
velopment of single-file systems, the multi-step rotary 
instrumentation system has been simplified to a single 
step. OneShape® (Micro-Mega  SA, Besançon, France) 
is a  single-file nickel-titanium (NiTi) system (tip size 
25/.06 taper) that has 3  different cross-sectional de-
signs along the cutting part of  the file.8 Another 
single-file system manufactured by Micro-Mega is the 
One  Curve® system (25/.06). This instrument is pro-
duced from heat-treated NiTi called C-wire, a  shape-
memory alloy that facilitates root canal preparation 
with its pre-bending ability.9 The One Curve system 
provides better centering and cutting abilities due to 
its variable cross-sectional file design10 whereas the 
2Shape system (Micro-Mega SA) is manufactured with 
T-wire technology, which provides better cyclic fatigue 
resistance.11 This system contains 2 files – TS1 (25/.04) 
and TS2 (25/.06). The instruments have an  asymmet-
rical cross-sectional design, comprising a  triple helix 
with 2 main cutting edges and 1 secondary cutting 
edge for successful debris removal and improved cut-
ting ability.12

The OneShape, One Curve and 2Shape systems work 
in a continuous rotary motion. Previous studies showed 
that the push-pull instrumentation techniques tended 
to produce more apical debris extrusion than rotary 
systems.7,13 To date, several studies have exa mined var-
ious rotary systems,8,14 or compared the OneShape15–18 
and 2Shape files19 with other file systems with regard 
to debris extrusion. However, there are no studies in 
the available literature evaluating the effects of  the 
systems produced with heat-treating technology on 
debris and irrigant extrusion. Therefore, the purpose 
of this study was to compare the OneShape, One Curve 
and 2Shape systems in terms of  debris and irrigant 
extrusion. The null hypothesis was that there would 
be no difference among the amount of  the extruded 
debris and irrigant produced with these systems.
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All the instruments were used with an electric torque-
controlled motor (EndoTouch® TC2; SybronEndo, Glen-
dora, USA) in a progressive brushing movement in 3 waves 
(up-and-down movements) until the apical foramen was 
reached, according to the manufacturer’s instructions. 
Each file was used to prepare 1 root canal. After the apical 
foramen was reached, a size 15 K-file was inserted 1 mm 
beyond the apical foramen to maintain apical patency be-
fore distilled water irrigation. A total of 2 mL of distilled 
water was used for each root canal. A  27-gauge open-
ended irrigation needle was inserted to a maximum depth 
of 1 mm shorter than the working length and was used 
with an in-and-out motion for the irrigation procedure.

Evaluation of debris and irrigant extrusion 

After root canal preparation, each Eppendorf tube was 
removed and immediately weighed 3  times. The mean 
of these values was taken as final weight-1. All the tubes 
were incubated at 68°C for 5  days to evaporate the ex-
truded irrigant. The tubes were again weighed 3  times 
and the mean of  these measurements was registered as 
final weight-2. Final weight-2 was subtracted from final 
weight-1 and recorded as the weight of  the extruded ir-
rigant. The pre-weight of  the tube was subtracted from 
final weight-2 and recorded as the weight of the extruded 
debris.

Statistical analysis 

The statistical analysis was performed using the IBM 
SPSS Statistics for Windows software v. 21.0 (IBM Corp., 
Armonk, USA). Statistical significance was defined at 
p < 0.05. The data was examined for the normality of dis-
tribution using the Shapiro–Wilk test. The data revealed 
a normal distribution for the groups. The analysis of vari-
ance (ANOVA) and the post hoc Tukey tests were used to 
evaluate the significance of  the amount of  the extruded 
debris and irrigant.

Results
Table 1 presents the mean (M) and standard deviation 

(SD) values of debris and irrigant weights for each group. 
The results showed that there were significant differ-

ences between the groups in terms of the extruded debris 
(p = 0.002) and irrigant weights (p = 0.007). The One Curve 
group produced less debris extrusion as compared to the 
2Shape group (p  =  0.001), but there was no significant 
diffe rence between the 2Shape and OneShape (p = 0.136), 
or the One Curve and OneShape groups (p = 0.159). As far 
as irrigant extrusion is concerned, the One Curve group 
produced a lower irrigant extrusion weight as compared 
to the 2Shape (p = 0.022) or OneShape groups (p = 0.013). 
The mean weight of  the extruded irrigant did not dif-
fer significantly for the 2Shape and OneShape groups 
(p = 0.976).

Discussion
This study compared the apically extruded debris and 

irrigant produced with the OneShape, One Curve and 
2Shape instrumentation systems. All the instrumentation 
systems were operated in a continuous rotation motion. 
The OneShape and One Curve systems are single-file sys-
tems whereas the 2Shape system is a  multi-file system. 
The amount of  the extruded debris produced with One 
Curve was lower than the amount produced with 2Shape, 
but similar to the amount produced with OneShape. The 
weight of  the extruded irrrigant was lower for the One 
Curve group as compared to other systems. Thus, the null 
hypothesis of the study was rejected.

All the file systems used in the study created some 
amount of  debris and irrigant. The systems were oper-
ated with rotational movements, which tend to move 
tissue remnants toward the root canal orifice.22 All the 
systems used in the study provided similar final api-
cal sizes and tapers in the root canals. Variability in the 
amount of the extruded material produced by the 3 sys-
tems could be related to differences in the file design and 
alloy materials. The OneShape system is produced from 
NiTi whereas the other 2 systems are manufactured from 
different heat-treated NiTi alloys. The cutting part of the 
OneShape file has 3 different cross-sectional designs.23 In 
the apical part, 3  cutting edges are present whereas the 
middle part has either 2 or 3 cutting edges. In the coro-
nal third, there are 2  S-shaped cutting edges. The One 
Curve system files are produced with C-wire techno-
logy, which provides shape memory. Its alloy is obtained 
through electropolishing and heat-treatment procedures.  

Table 1. Weights of the extruded debris and irrigant for each group

Group
Debris [g] Irrigant [g]

M ±SD F-value p-value M ±SD F-value p-value

OneShape 0.00058 ±0.00020a,b

7.300 0.002*

1.19014 ±0.40538a

5.502 0.007*One Curve 0.00044 ±0.00013a 0.84802 ±0.26694b

2Shape 0.00072 ±0.00028b 1.16596 ±0.31980a

M – mean; SD – standard deviation; * statistical significance (ANOVA; normally distributed data). Different lower-case letters indicate significant differences 
between the groups in either debris or irrigant weights (p < 0.05). 
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of  thermomechanical treatment of  NiTi developed the 
structure and transformation performance of  file sys-
tems.31,32 The OneShape, One Curve and 2Shape systems 
are produced by the same manufacturer with different 
designs and heat-treated alloys. The One Curve system, 
produced with C-wire technology, was introduced most 
recently, and this system provided lower debris and irrig-
ant extrusion than the other ones.

Conclusions
The One Curve system exhibited lower amounts of de-

bris and irrigant in comparison with the 2Shape system. 
The debris extrusion produced by the OneShape and 
2Shape systems was similar.
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