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Oz

Amagc

Simile edilmis rezin L-sekilli kurvattre sahip kok ka-
nallarinda M-wire [Reciproc (VDW, Munih, Almanya)]
ve mavi 1sil islem gérmus [Reciproc Blue (VDW) alet-
lerin kanal diizlestirmesini karsilastirmakti.

Gerec ve Yontem

45 ° kavisli ve 17 mm uzunlugunda (# 15-0.02 konik)
toplam 26 simile edilmis L-sekilli kok kanalini taklit
eden endo egitim bloklari iki gruba ayrildi (n = 13).
Tum kanallar, Ureticinin talimatlarina gére 25 nolu
apikal boyutta hazirlandi. Enstrimantasyon oncesi
ve sonrasl! dijital fotograflar tst Uste cakistirilarak
kanal kurvaturindeki duzlesme bir bilgisayar gorun-
tileme programi kullanilarak analiz edildi. Verilerin
normal dagilimini belirlemek icin Shapiro-Wilk testi
kullanildi. Kanal kurvatirundeki diizlesmeye gore iki
grubu karsilastirmak icin bagimsiz t-testi kullanildi.

Bulgular

Sekillendirme sirasinda higbir alette kirik gézlenme-
di. Orijinal kanal kurvauri iki grup arasinda 6nemli bir
farklilik olmaksizin iyi korudu. Sekillendirme siresi ile
ilgili olarak, iki sistem arasinda onemli bir fark elde
edilmedi (P> 0.05).

Sonug

Bu calismanin kosullari altinda, aletlerin kullanimi
guvenliydi ve tum aletler orijinal kanal kurvaturini
¢ok iyi uyarak sekillendirmelerini sagladi. Mavi isil is-
lem gdrmus veya gérmemis resiprokal hareket yapan
egelerin benzer hazirlik stiresine ve kanal i¢i sicak-
likta benzer sekillendirme yeteneklerine sahip oldugu
ve kok kanal egrilerini esit derecede iyi korudugu so-
nucuna varildi.

Anahtar Kelimeler: Kanal kurvattirl, reciprokal ha-
reket, simule kanal

Abstract

Objective

The aim was to compare the canal straightening of
M-wire [Reciproc (VDW, Munich, Germany)] and
blue-wire heat-treated [Reciproc Blue (VDW)] instru-
ments in simulated resin L-shaped curved root ca-
nals.

Materials and Methods

Atotal of 26 simulated L-shaped root canals with cur-
vature of 45° and length of 17 mm (#15-0.02 taper)
endo training blocks were divided into two groups (n
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= 13). All canals were prepared to an apical size 25
according to the manufacturers’ instructions. Pre-
and post-instrumentation digital photography were
superimposed and canal straightening was analysed
using a computer imaging programme. Shapiro-Wilk
test was used to determine the normal distribution of
the data. For comparing two groups according to ca-
nal straightening independent t-test was used.

Results

During preparation no instrument fractured. All inst-
ruments maintained the original canal curvature well
with no significant differences between the instru-
ments. Regarding preparation time, no significant dif-

Introduction

The main goal of root canal treatment is chemome-
chanical preparation of the canal system while pre-
serving the original shape of the root canal (a tapered
conical shape with the narrowest diameter at the apex
and the largest diameter at the canal orifice) (1).

Since the usage of engine driven nickel titanium (NiTi)
files in clinical endodontic treatment, mechanical im-
provement of the instruments and new instrument de-
sign and heat treatment methods are being developed
to provide faster and safer treatment (2) by reducing
torsional or flexural stress and decreasing procedural
errors associated with root canal preparation (3).

With the developing technology, reciprocating sin-
gle file systems used with reciprocating motion were
designed to facilitate root preparation (4). For recip-
rocating single file systems used with reciprocating
motion to speed and simplify canal preparation. The
files used clockwise and counterclockwise cause less
torsional stress, (5, 6) and extending the life of the
instrument and reduce the possibility of fracture (2, 7)
and reducing the shaping time (8)

The first reciprocating instruments systems were
made of NiTi alloy with M-wire consisting of R phase
and austenite at mouth temperature, which was made
of 55.8% nickel and 44.2% titanium (9, 10). The stud-
ies had proven that M-wire is more flexible and having
higher cyclic fatigue resistance than conventional NiTi
alloys (11, 12). According to the studies, although it
was used by clinicians with different clinical skills, it
had been reported that M-wire with reciprocal motion
is successful in shaping curved canals (6, 10) and re-
ducing intracanal microorganisms (11).
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ferences between the two instruments were obtained
(P > 0.05).

Conclusion

Under the conditions of this study, instruments were
safe to use and all instruments respected the original
canal curvature well. It was concluded that recipro-
cal motion files with or without blue-heat treated had
similar preparation time and similar shaping abilities
at intracanal temperature and maintained root canal
curves equally well.

Keywords: Canal curvature, reciprocal motion, si-
mulated canal

The Reciproc system (VDW GmbH, Munich, Germa-
ny) is an instrument used with reciprocating motion in
root canal shaping. Many studies had reported that
these files had the superior shaping ability during root
canal preparation (13) and retreatments (14). In order
to enhance the flexibility and shaping ability of the re-
ciprocal motion files, it has been proposed to apply
different thermal processes to the instruments (15).

Reciproc blue (VDW GmbH) is produced by a special
treatment with heat that results in changing the mo-
lecular structure of the alloy (1) and the depositon of a
blue-colored titanium oxide layer on the file (15). The
according to the manufacturer, Reciproc blue has the
same design features as Reciproc classical system,
but has superior flexibility and higher fatigue resist-
ance thanks to the heat treatment applied (16).

The aim of our study was to compare the shaping
abilities of the classical Reciproc with Reciproc Blue,
which is a different heat-treated instrument, in an en-
vironment that simulates the intracanal temperature in
curved simulated canals.

Materials and Methods

The study was designed with experimental pre/post
test study design. Sample size was measured with
GPower 3 program (17). Power of the study was cal-
culated based on comparing two groups, with the ef-
fect size of 1 and a err prob of 0,15 and the study
came out to 85% at a confidence interval of 95% with
the sample size of 13 in each group.

In the study, 13 standardized transparent resin blocks
with simulated L-shaped root canals with curvature
of 45° and length of 17 mm (#15-0.02 taper) endo
training blocks (Dentsply Maillefer, Sweden) were



assigned to two groups for a total of 26. Root canal
shaping procedures were maintained by the same
and one operator who was expert in endodontics in
both groups in water bath at 35°C.

In both groups, the working length (WL) was assessed
by a #10 K-file (Dentsply Maillefer, Sweden). Glide
path was achieved with #15 K-file (Dentsply Maillefer,
Sweden). Simulated canals were shaped according to
the manufacturer recommendation’s in two group (R
and Rb) up to the apical size 25 with irrigation using
2 ml 2.5% sodium hypochlorite solution after prepa-
ration completed. Each instrument usage was limited
only three canals. Canal aberration, instrument sep-
aration and the time of shaping were also recorded.

Prior to any instrumentation procedure, the simulated
canals were filled with black-ink (Pelikan) and imag-
es were recorded with a digital camera Nikon D3500
DSLR at a fixed position and magnification. A stable
support for digital camera and a platform with the ref-
erence point for specimens were used. After instru-
mentation root canals were filled with red-ink and post
instrumented images were taken with the constant
procedure. The angles of the curvature were deter-
mined in accordance with Schneider method (Figure
A-B) (18). AutoCAD (Autodesk Inc, San Rafael, CA)
software was used for determination the pre and post
curvatures of the canals (Figure A-B) .

Statistical evaluations were performed by using the
SPSS 21.0 software. Shapiro-Wilk test was used to
determine the normal distribution of the data. For
comparing two groups according to canal straighten-
ing independent t-test was used. A significance level
of 0.05 was set for all statistical analysis.
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Figure A-B
Pre/Post images and determination of
canal curvatures

Results

No canal transportation or canal aberration were oc-
curred during the shaping procedures. And also dur-
ing canal shaping, no overextension or loss of work-
ing length were occurred.

The Shapiro-Wilk test showed that all data performed
normal distribution (P > 0,05). The mean straighten-
ing of the curved canals and the mean time taken to
prepare the canals shown in Table-1. No significant
differences were found according to canal straighten-
ing or time to taken to prepare the canals (Table-1).

Table 1 The mean straightening and preparation time and comparison of the two groups

Mean * SD Min-Max P value
Straightening
Group 1 4,82 + 3,60 2,80 - 5,10
Group 2 4,81 + 3,30 2,82-5,15 0,707*
Preparation time
Group 1 71,47 +2,18 66,54 - 74,63
Group 2 72,80 + 2,30 67,38 - 76,11 0,908*

* Independent- t test
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Discussion

The aim of our study was to evaluate and compare
the shaping ability of two systems with reciprocating
motion. The present study concluded that there was
no difference between two different single file systems
regarding straightening of canal and preparation time.
During root canal shaping procedures, it is important
to preserve the original shape of the canal by shap-
ing that removes dentin in equal amounts from the
inner and outer sides of the root canals (19). Shaping
abilities of the files was evaluated by their centering
ability (18) and preserving the curvature of the canal
(20). The files with good shaping ability to stay in the
center protect the canal curvature by preventing api-
cal transport and dentin removal from one direction in
root canal shaping (21). The excessive curvature of
canals causes increased difficulty level of root canal
preparation (18).

The curvature of root canals was evaluated in sev-
eral studies (17, 19). Schneider initially introduced
the concept of canal curvature angle, specifically to
describe curvature angle of L-shaped curved canals
(18). The degree of canal curvature was defined as
the angle between the long axis of the canal and a line
from the first curvature point to the apical foramen.
Schneider method was the first determined root canal
curvatures (18).

There are two parameters determining curvature; an-
gle of curvature and radius of curvature. The limitation
of this method is that it uses only one of the two pa-
rameters that determine curvature (19). But it is still
incomplex and generally used method for measuring
root canal curvatures (18, 21).

In our study, two different reciprocal files systems
were compared with each other. Reciprocating with
clockwise and counteclockwise motion was reduc-
ing stress on file and to increase torsional fatigue re-
sistance (22). In addition, reciprocating motion had
achieved more successful results than rotary motion
in maintaining original canal curvature (23). In 2007,
M-wire technology was developed in an special ther-
mal process (24) providing cyclic fatigue resistance
and flexibility to the instrument, since especially
preparation curved root canals (16, 19).

Although there was no difference in canal curvature
straightening between M-wires and heat-treated in-
struments in our study. The no difference in the study
may be due to the superior centering and shaping
ability of reciprocal files respect the original canal
anatomy as in previous studies (25-27). Although
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severe curved artificial root canals were used in our
study, the canal anatomies selected were not complex
enough to reveal the difference between the two file
systems. A study that will be planned using S-shaped
root canals with smaller radii curvature or narrower
canals will give us more information about the clini-
cal significance of heat-treated files. The studies with
teeths have complex canal anatomy will provide us
with more information about the clinical success of the
new heat-treated files.

In the study, resin simulated L-shaped root canals
were preferred because the simulated resin canals
are widely used in shaping studies all over the world,
and almost every finding obtained with simulated res-
in blocks is equivalent to studies using human teeth
(26, 28, 29). According to the literaure, simulated res-
in canals might present limitations in the study once
hardness of root canal dentin and acrylic resin are not
same (30-32) and second natural human teeth have
different anatomic variations (33). In the other hand,
the study used resin blocks ensures reproducibility
and standardization of the experimental design (26)
and standartized root canal dimentions such as taper,
length, radius and curvaure of angle, hardness of ca-
nals (30, 33, 34). In addition, it allows comparison of
canal anatomy before and after preparation, super-
position them by using digital high resolution photo-
graphs, and they can be evaluated deviations at each
milimeters of the root canals (26).

In our study, the curvature straightening was evalu-
ated using digital overlapping method by digital high
resolution photography. In the literature, it is recom-
mended to use imaging as an alternative method to
evaluate the shaping ability (31). But in a study to ex-
amine the shaping abilities of root canal instruments,
least 20-40 um of dentin should be removed from
canal walls when using micro-computed tomography
(32). In previous study, mean curvature straightening
was expected to be in the range of 0.04 mm under
similar experimental conditions and whether the mi-
cro-computed tomography would provide a benefit to
curvature flattening if they were not in this resolution
range (35). The superposition of image is the method
accepted widely used to estimate the shaping ability
of NiTi files in simulated acrylic resin transparent ca-
nals (36, 37) which allows two dimentional quantita-
tive measurement (19).

In our study, the mean preparation time was record-
ed in seconds with the chronometer. The preparation
time included active shaping and irrigation of the ca-
nals with a single file system and it only included ac-
tive instrumentation time. The time required to create



the glide path up to size 15 was not included. There
was no statistically significant difference between the
preparation times between groups like similar stud-
ies (10, 11, 38). In our study, preparation times were
found to be less compared to multiple file systems.
The reason for this difference is that no more time is
need changing files, as they are single file systems
(39). The preparation time varies depending on many
factors; such as operator experience, the number of
files used to shape a root canals and the preparation
technique used (40). In our study, an operator fin-
ished shaping of all canals to eliminate these differ-
ences.

Conclusions

Within the limitations of the present study, it was
concluded that reciprocal motion files with or without
blue-heat treated had similar preparation time and
similar shaping abilities at intracanal temperature and
maintained root canal curves equally well.

Due to differences in resin material and human den-
tin, it is recommended to plan further studies using
human teeth to evaluate the shaping capabilities of
different NiTi files.
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