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A STUDY ON THE DEGREE OF CANAL TRANSPORTATION ACCORDING
TO THE APICAL PREPARATION SIZE IN A CURVED CANAL

Han-Soo Park, D.D.S., Ph.D.
Department of Dentistry, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine
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[. INTRODUCTION

A continuously tapering, conical, funnel-shaped
canal with the smallest diameter at the end-point
and the largest at the orifice is perceived to be the
most appropriate for filling with gutta-percha”.
Unfortunately, stainless steel hand files tend to
create a number of aberrations during prepara-
tion, particularly in curved canals, including
zips®*® and danger zones*”. These undoubtedly
occur as a result of the inherent stiffness of the
metal which is confounded by instrument design
and canal shape®™. Thus, in most circumstances,

the use of stainless steel files in narrow curved

200

canals is difficult and limits apical enlargement to
relatively small sizes®®, so hindering obturation.
Nickel-titanium files have two to three times the
elastic flexibility of stainless steel files, due to
their very low values of modulus of elasticity, and
show superior resistance to torsional fracture, due
to the ductility of the nickel-titanium”. The new
generation of nickel-titanium endodontic instru-
ments therefore have the potential to shape nar-
row and curved root canals more effectively'®.
Mechanical methods of root canal preparation
using nickel-titanium instruments have evolved in
recent years. In general, the results of most stud-
ies have concluded that canal shape was main-
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tained by rotary nickel-titanium instruments and
was significantly faster than hand preparation’'?.
A number of reports have also demonstrated that
these instruments, when used in simulated
canals, produce few aberrations'®".

Many of the new nickel-titanium instruments
have increased taper in the hope that the greater
flare along the active element of the instrument
shaft will create automatically the flare required
in the canal shape. And a technique which uses
as few files as possible is preferred because
exchanging a file to another file is a tedious pro-
cedure. A instrumentation technique using only
ProFiles .06 taper without ProFiles .04 taper has
several advantages listed above. But the degree of
the canal transportation according to the various
apical preparation size by the above technique is
not well known.

The purpose of this study was to evaluate the
degree of the canal transportation accorting to the
apical preparation size during the canal prepara-
tion with ProFiles .06 taper.

I. MATERIALS and METHODS

Sixty clear casting resin blocks(Maillefer,
Ballaigues, Switzerland) containing simulated
root canals, whose apical and coronal diameters
were 0.15 and 0.35mm(+0.02mm), respectively,
were used. A mounting device was developed and
used to accurately locate the camera and the
resin blocks at the same position. All root canals
were stained and photographed before and after
instrumentation.

For visual comparisions a double exposure of the
same frame of the film was obtained by first pho-
tographing the stained original canal, blocking
the film winder and then re-exposing the same
frame with the widened canal after repositioning
in the mounting device.

The blocks were divided into six groups of 10:
Groupl, 2, 3 for instrumentation with K-flex-
ofiles, Group4, 5, 6 was with Profile .06 taper
with ISO sized tips. The working length(WL) was
established with a size 10 instrument.

Groupl, 2, and 3 were instrumented with the

K-flexofiles(Maillefer, Ballaigues, Switzerland)
which were precurved and used with a push-pull
motion until the instruments fitted loosely in the
canal, before using the next larger size. The api-
cal preparation was completed with a size 25 file
in groupl, 30 in group2, and 35 in group3, fol-
lowed by a step-back to a size 80, increasing one
instrument size for each 1 mm step-back. Copious
irrigation using water ensured that the canal was
free of resin debris.

Group4, 5, and 6 were instrumented using the
ProFile .06 taper in ISO sizes 15, 20, 25, and
30(Maillefer, Ballaigues, Switzerland) in a crown-
down manner at a constant rpm of 250. A size 25
Profile was used one-half to two-thirds of the
canal length. This was followed by a size 30
Profile used to approximately the same depth. A
size 20 Profile was used to two-thirds to three-
quarters of length, followed by a size 15 Profile
placed to full length. Finally size 20, 25, 30, and
35 Profiles were sequentially used at full length.
Preparation was then completed by using a size
25 Profile in group4, 30 in groupb, and 35 in
group6 at the WL.

A 1:20 scale was established by projecting the
resulting slides over a fixed distance onto a hard
projection screen. Measurements were made at
eight different levels : 0, 1, 2, 3, 4, 5, 6 and 7mm
from the apical foramen. At each level, three
measurements were made : total canal width,
width of outer enlargement, and width of inner
enlargement. The original canal served as a refer-
ence for all measurements. The t-test test was
used for statistical analysis.

. RESULTS
1. Total Canal Width

Profiles in group4, 5, and 6 caused a taper
widening of a canal in total canal width(Fig. 1).
But K-flexofiles caused nontapered and greater
widening than Profiles. K-flexofiles caused signi-

cantly greater widening at apical 0~6mm than
ProFiles(p{0.05, Table 1~6).
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2. Width of Quter Enlargement

ProFiles in group4, 5, and 6 caused a taper
effect but somewhat more enlargement at apical 3
~4mm to the outer side of the curvature(Fig. 1).
K-flexofiles in groupl, 2, and 3 caused nonta-
pered and irregular enlargement to the outer side
of the curvature. K-flexofiles caused significantly

(D)

greater enlargement at apical 0~2mm than
ProFiles(p{(0.05, Tablel~6).

3. Width of Inner Enlargement

ProFiles and K-flexofiles also caused a taper
enlargement to the inner side of the curvature,
but K-flexofiles caused greater enlargement than

©

(F)

Fig. 1. Double exposure images of unprepared and prepared canal space. The red portion represents unprepared canal

space and the pink portion represents prepared canal space. Algroupl), B(group2), and C(group3): K-flexofile groups.

D(group4). E(group5), and F(group6): ProFile groups.
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Table 1. Mean values of total canal width(TCW), width
of outer enlargement(WOE), and width of inner enlarge-

ment(WIE) of group?
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Table 2. Mean values of total canal width(TCW), width
of outer enlargement(WOE), and width of inner enlarge-
ment(WIE) of group?

K-flexofile K-flexofile
Grou L ) WORGmm)  WIE(mm) Orou Wi WOE(mm)  WIEGmm)
apical Omm  0.398<0.016 021740011  0.017+0.003 apical Omm  0.489£0.101  0.302£0.005  0.021%0.003
Imm  0.413+0.008  0.188+0.006  0.067+0.008 Imm  0417+0.006 021120005  0.051+0.006
omm 04670005 0.198+£0.005  0.101%0.004 omm  0.509£0.021 0.237+0.003  0.098£0.005
Smm 05240006 0.174+0.006  0.156=0.003 Smm 0.595+0.007 0.239+0.008  0.179+0.006
Amm 057120006 0.15120.007  0.228=0,006 dmm 0.653£0005 0211£0.006  0.252+0.005
Smm 0.573£0.006  0.098+0.004  0.259+0.008 Smm 07020006  0.177+0.005  0.319+0.011
6mm  0.567+0.007 0.106+0.005  0.243+0.010 6mm  0667£0.010 0.09940.006  0.357+0.011
Tom 054640006 0.114+0.006  0.202+0.009 Tmm 060350007 0.08140.004  0.301+0.008

Table 3. Mean values of total canal width(TCW), width
of outer enlargement(WOE), and width of inner enlarge-

ment(WIE) of group3

Table 4. Mean values of total canal width(TCW), width
of outer enlargement(WOE), and width of inner enlarge-
ment{WIE) of group4

Group3 K-flexofile Groupd ProFile
TCW(mm) WOE (mm) WIE(mm) TCW(mm) WOE (mm) WIE (mm)
apical Omm  0.589+0.011  0.355+0.010  0.048+0.011 apical Omm  0.252+0.007 0.024+0.008  0.011x0.005
Imm  0.502+0.008 0.268+0.005  0.068+0.006 Imm 026810019 0436£0.008 0.014+0.004
2mm  0.611+0.008 0.301+0.005 0.131£0.007 2mm  0.298£0.016 0.114+£0.014  0.026+0.006
dmm  0.673x£0.010  0.271+0.008  0.216£0.009 3mm 036210013  0.145+0.010  0.039%0.009
dmm  0.7592£0.012  0.253%£0.005  0.311%0.011 4mm  0.42230.007  0.157+£0.009  0.08520.006
Smm  0.724+£0.007  0.131%0.005  0.386+0.007 Smm  0.492+0.006 0.12820.011  0.154+0.009
6mm 0.687£0.011 0.076£0.006  0.407+0.005 6mm 054910009 0.12240.007  0.191£0.007
Tmm  0.659+£0.007  0.099+0.006  0.336+0.008 Tmm  0.6431£0.008 0.187£0.008  0.215+0.005

Table 5. Mean values of total canal width, width of outer
enlargement, and width of inner enlargement(mm) of

Table 6. Mean values of total canal width(TCW), width
of outer enlargement(WOE), and width of inner enlarge-

groupb ment{WIE) of group6
Grougs ProFile Group ProFile
TCW(mm) WOE (mm) WIE(mm) TCW{mm) WOE(mm) WIE(mm)
apical Omm  0.306+£0.012  0.122+0.008  0.023+0.002 apical Omm  0.368x0.010 0.187£0.003  0.028+0.004
Imm 0.321£0.008 0.136+0.007  0.025%0.003 Imm 0.371£0.005 0.199+0.009  0.039+0.007
2mm  0.38140.012  0.151+0.007  0.071=0.004 2mm 042630009 0.196+£0.006  0.082+0.005
dmm 047120011 0.194%0.006  0.095£0.010 dmm  0492+0.009 0.223£0.006  0.102+0.008
dmm  0.536%£0.020  0.193£0.010  0.146%0.006 dmm  0.561£0.011  0.211+£0.008  0.161+0.006
S5mm  0.576+0.010 0.136+£0.006  0.231+0.005 Smm 05970005 0.141+0.007  0.249+0.008
6mm  0.651£0.007 0.132+0.006  0.292+0.007 6mm  0.669+0.005 0.147+0.007  0.321+0.006
Tmm  0.697+£0.013  0.189+0.011  0.296+0.007 Tmm 0.71940.036  0.193+£0.007  0.328+0.007
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ProFiles{Fig. 1). K-flexofiles caused significantly
greater enlargement than ProFiles at apical 3~5
mm(p<0.05, Tablel~6).

V. DISCUSSION

The use of clear casting resin blocks appears to
be not only valid substitution for root canals in
natural teeth'®, but it is of great help for improv-
ing our understanding of the behaviour of
endodontic instruments in root canals. The double
exposure method provided enlarged images of root
canals which could be clearly elucidated and accu-
rately quantified. The method provided a clear
view of the areas that were enlarged or remained
unchanged after the instrumentation.

As a result of this study, K-flexofiles caused
nontapered and greater widening than Profiles in
total canal width. To the outer side of the curva-
ture, they caused nontapered and irregular
enlargement. They showed significantly greater
enlargement at apical 0~2mm than ProFile
groups. To the inner side of the curvature, they
caused a taper enlargement, but greater enlarge-
ment than ProFiles. They caused significantly
greater enlargement than ProFiles at apical 3~5
mm.

Profiles caused a taper widening of a canal in
total canal width. They caused a taper effect but
somewhat more enlargement at apical 3~4mm to
the outer side of the curvature. They caused a
taper enlargement to the inner side of the curva-
ture.

Bryant'” found that the use of ProFile instru-
ments was effective and produced good canal
shapes. Other studies™**
observations of Bryant. The results of the present
study were consistent and support these previous
findings since ProFile .06 taper used in a rotary
fashion performed significantly better than hand
instruments. The technique may be preferred

' partly supported the

because exchanging a file to another file is a
tedious procedure. In out daily practice, we only
use ProFiles .06 taper to complete the prepara-
tion of a canal.

Further research is needed to evaluate this
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technique to determine whether they can be safe-
ly and effectively used.

V. CONCLUSION

The purpose of this study is to evaluate the
degree of the canal transportation accorting to the
apical preparation size during the canal prepara-
tion with ProFiles .06 taper. Curved canals on
translucent resin blocks were prepared with K-
flexofiles and with ProFiles .06 taper. And they
were placed at the platform which can reproduce
the same position. The unprepared and prepared
canal forms were accurately compared by double
exposure technique of photography.

The results were as follows :

1. ProFiles caused a taper widening of a canal in
total canal width. But K-flexofiles caused non-
tapered and greater widening than ProFiles. K-
flexofiles caused signicantly greater widening at
apical 0~6mm than ProFiles(p{0.05).

2. ProFiles caused a taper effect but somewhat
more enlargement at apical 3~4mm to the out-
er side of the curvature. K-flexofiles nonta-
pered and irregular enlargement to the outer
side of the curvature. They caused significantly
greater enlargement at apical 0~2mm than
ProFiles(p{0.05).

3. All six groups caused a taper enlargement to
the inner side of the curvature, but K-flexofiles
caused greater enlargement than ProFiles. K-
flexofiles caused significantly greater enlarge-
ment than ProFiles at apical 3~5mm(p<0.05).
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