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[ INTRODUCTION

Cleaning and shaping of root canals are important
phases in endodentic therapy. Instrumentation objec
tives include debriding the roct canal system, contin
uously tapering in a cenical form, and maintaining
the original shape and pogition of the apical
foramen”. However, ledge formation, transportation
of the apical foramen, and nontapered hourglass
ghaped preparation are problems frequently cbserved
after the instrumentation on curved root canals™?.

A mamber of preparaticn techniques and ingtru
ments have been studied with the aim of providing
an optimum shape at the end of the preparaticn.
This haz resulted in improvements in the file tip
design, changes In the outting surface, and changes
in the materials of which the instruments are made.

Ome of the most endodontic significant advances that
may alleviate the problem of straightening curved
canals is the nickel titanium file®.

Eoct canals can be prepared manually or with the
ald of a mechanical device. Preparing the root canals
manually iz highly technique sensitive and labor
intengive. This hag led to the intreduction of varicus
engine driven instraments. New products and instm
ments may enhance endodontic treatment with
respect to both its quality and its speed.

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 antomatically the flare required In the canal
shape. And a technigque which uges ag few files as
possible 1s preferred because exchanging a file to
ancther file 1s a tedious procedure. We developed
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Two File' technique, in which we use only twe nick
el titaninm files to carry out mest of canal prepara
tion procedures.

The aim of this study was to assess the akility of a
new Two File technique to shape simulated curved
canals in clear regin blocks.

[. MATERIALS and METHODS

Thirty six clear casting resin blocks(Densply
Maillefer, Ballalsues, Switzerland) containing simm
lated roct canals with apical and coronal diameters of
{).15mm and 0.35mm(+0.02mm), respectively, were
uzed for this study.

The blacks were divided inte 3 groups of 127 Group
1 was instrumented with K Flexofiles (Densply
Maillefer), Group 2 and Group 3 were instrumented
with ProFiles of 6% taper and I30 sized tips
(Densply Maillefer). The working length (WL) was
established with an [30 size 10 instrument.

Group

Group 1 was instrumented with K Flexcfiles by
means of the step back technique. An 150 size 16 K

Flexofile was placed to the length of the canal by
means of a filing and a reciprocal reaming (watch
winding) action until the file fit loosely in the canal.
This was repsated with successively larger files until
an 150 size 25 file reached the WL. Successively
larger files were inserted at 0.5 to 1.0mm steps short
of each other until the midcanal area was instru
mented to an 150 size 60 file. Patency was verified
after each file size by Intreducing an IS0 gize 10 file
to the WL, Coplous irrigation with water ensured
that the canal was free of regin debris.

Group 2

Group 2 was instrumented in a crown down man
ner at a censtant rpm of 250 as recommended by the
manufacturer with the ProFile 6% taper instruments
with apical sizes corresponding te IS0 sizes 15, 20,
25, and 30°. A size 26 ProFile was introduced one
half to twe thirds of the way dewn the canal. The
instrument was withdrawn when resistance was felt
and was followed by a size 30 ProFile to approxi
mately the same length. a gize 20 ProFile was then
used two thirds to three quarters of the way down
the canal, and then a gize 15 ProFile was uged to the
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Fig. 1. Double exposure images of root canal space before and after preparation. Fed pertien represents
unprepared canal space and pink porticn represents prepared canal space. A, step back technique (group 1). E,

crown down technique (group 2). C, Two File' technique (group 3)
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WL. If a size 15 ProFile failed to reach the WL,
ProFiles of sizes 15, 20, 25, and 30 were sequentially
used. After a size 15 ProFile reached the WL, a size
20 ProFile was used to the WL in the same manner.

Preparation was complete when a size 25 ProFile
reached the WL.

Group 3

Group 3 was instrumented by means of Twe File
technique. A size 20 ProFile was used to prepare the
canal. The instrument was withdrawn when resis
tance was felt and was followed by a size 30 ProFile.
These procedures were repeated. After a gize 20
ProFile reached two thirds to three quarters of the
way down the canal, Gates Glidden drills were used
to flare the canal erifice. Then an 130 gize 16 K
Flexeofile was used to the WL, And a size 20 and 30
ProFiles were usged repeatedly. After a size 20
ProFile reached the WL, a size 30 ProFile was used
two or three times more to prepare the canal.
Preparation was complete when a size 25 ProFile
reached the WL.

All procedures were performed by one operator
(H.P.). All the root canals were stained and pho
tographed before and after instrumentation. A
meunting device was developed and used to accu
rately locate the camera and the resin blocks at the
same position. For visual comparisons a double sxpo
gure of the same frame of the film was obtained by
photographing the stained original canal path, then
blecking the film winder and then re exposing the
game frame with the widened canal after repesition
ing in the mounting device. & 1:20 scale was estab
lished by projecting the resulting slides over a fized
distance onte a hard projection screen. Measureme
nts were made at 7 different levels: 1, 2, 3, 4, 5, 6,
and 7 mm from the apical foramen. At each level, 4
meagurements were madse: total canal width, outer
canal width, inner canal width, and ameount of trans
portation frem the original axis. The original canal
axls served ag a reference point for all measure
ments. Ancther examiner whe was unaware of the
instrumentation techniques used performed all mea
surements. The analysis of variance test used for the
statistical analysis of data.
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. RESULTS
Change in Total Canal Width

ProFiles in group 2 and 3 caused a taper widening
in total canal width (Fig 1). But the K Flexofiles
caused greater, nontapered widening of canal space
than did the ProFiles, significantly wider change
(0.47~0.62mm) at apical Imm to 3mm (p ¢ 0.05),
and the widest change (0.75~0.77Tmm) at apical 4
mm te b mm.

Change in Quter Canal Width

ProFiles in group 2 and 3 caused a taper widening
of the canal space to the outer side of the ourvature,
which iz the finest at the apical side, and wider at
the coronal side (Fig 1). The outer shape of the canal
prepared by ProFiles resembled a graceful curve. But
the K Flexofiles cauged a rather severe widening
(0.32~0.34mm) at apical Imm to 4mm, and maxi
mum widening (0.34mm) at apical 2mm to the outer
side of the curvature (Table 1. The cuter curvature
of the canal prepared with K Flexofiles was irregular.

Change in Inner Canal Width

ProFiles in group 2 and 3 cauged a taper widening
of the canal space to the Inner side of the curvature
(Fig 1). K Flexofiles caused great and nontapered
widening of canal space to the inner side of the cur
vature. It caused significantly greater widening (.42
~{).50mm) than did the ProFiles at apical 4mm to 5
mm (p ¢ 0.05) and maxzimum widening (0.52mm) at
the apical 6 mm.

Amount of Transportation From the Original
Axis

ProFiles in group 2 and 23 transported the canal
slightly away from the original axis (0.05~0.12mm)
to the outer side of the curvature at the apical part,
but the amount was insigificant (Table 1). K
Flexcfiles transported the canal to the cuter gide of
the curvature at the apical part, maximally (0.17
mm) at the apical 1 mm. They greatley transported
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Table 1. Mean values of total, outer, inner, canal width, and amount of franspartation(in millimeters with 30 in

parentheses).
Distance from apex Trnen 2Enm 3nm drnm Srnen Grnm Trnen
Total canal width groapl .47 {(1.55 {+.62 (.75 .77 (.72 .72
(£0.07) (20,08 (20,05  (£0.03) (£0.04) (2007} (2005
groups 132 .49 (144 .51 {(1.60 (.62 .77
(£0.03) (20,020 (£0.03) (20020 (£0.03)  (£0.04)  (£003)
groups .27 (.35 (.42 (145 (.56 (rez (.67
(£0.02) (20,01} (20,02 (2001 (£0.020 (£0.03)  (£002)
Cater canal width groapl {1.32 {1.34 {1.32 {1.33 (.27 (.20 (.24
(£0.068) (£0.07y (2004 (£0.02)  (£0.03) (£0.06)  (£004)
groups {120 126 129 132 {(1.32 .31 {1.36
(£0.02) (20,02 (£0.03) (£0.02) (£0.03) (£0.04) (0403
groups 116 (122 (128 132 1.32 (129 1.33
(£0.02) (0.0 (20,02 (2001 (£0020 (£0.03)  (£002)
Inner canal width groupl .15 .21 (.30 (.42 (.50 (.52 (.43
(£0.04) (20,060 (0,04 (£0.03)  (£0.05 (£0.06) (£00%)
groups .12 (.14 .15 119 (.28 (.38 .41
(£0.03)  (x0.02) (20,030 (20.02) (003} (20040 (£0.04)
group3 .11 .13 (.14 17 (.24 (133 (.34
(£0.01) (£0.01)  (£0.02) (£0.01)  (£0.02) (£0.08) (£0.03)
Amount of groupl .17 113 {102 {102 .23 -1.32 -01.24
transportation (£0.03) (£0.02)  (£0.01) (20020 (2003} (2004 (2003
groupe (.08 {1z .14 113 (.04 -7 -5
(£0.02) (0,020 (20,02 (£0.02) (0.0 (£0.01)  (£0001)
groups .05 (.09 .14 115 (.08 -0.04 -3.01
(2001 (0,020 (20,020 (20.02) (20020 (2000 (2001

Minus value indicates that original axls of canal was transported to Inner side of carvature after canal preparation.

the canal to the Inner side of the curvature at the
coronal part, maximally ( 0.32mm) at the apical £
mimn.

[y. DISCUSSION

The usge of clear casting resin blocks appears to be
not only valid substitution for reot canals in natural
teeth®, but of great help in improving our under
standing of the behaviour of endodentic instraments
in root canals. The double exposure method provided
enlarged Images of root canals, which conld be elucl
dated and accurately quantified. The methed provid
ed a clear view of the areas that were enlarged or
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remalned unchanged after Instrumentation.

From this study, it was found that ProFiles in a
crown down manner and Two File' technique
caused taper widening of canal gpace to the inner
gide of the curvature, taper but somewhat more
widening at apical 4mm to Smm to the outer side of
the curvature, and taper widening in total canal
width. The Inner and cuter cutline of the curved
canal was a smooth curve. The original axis of the
curved canal was transported somewhat to the cuter
side of the curvature at the apical area, but the
amonnt wag not great.

K Flexofile caused taper effect but somewhat more
widening at apical bmm to 6mm to the inner sids of



the curvaturs. It caused more widening at the apical
area than at the coronal area and maximum widen

ing at the apical 2mm te the outer side of the curva

ture. It created a nontapered shape with respect to
the total canal width and greater widening than
ProFiles. the maximum widening was ohserved at
the apical 4mm to Smm. The inner and cuter cutline
of the prepared canal was not a smooth curve. The
original axis of a curved canal was transported to the
outer side of the curvature at the apical area and
greatly to the inner side of the curvature at the coro

nal area.

Kavanagh and Lumley” and Bryant et al® found
that the use of ProFile instruments was effective and
produced good canal shapes. Other studies®™™ partly
supported thelr chservations. The results of the pre
gent study were congistent and suppert these previ
ong findings In that PreoFile Instruments used In a
rotary fashion performed significantly better than the
hand instruments. In this study ProFiles in Two
File' technique also showed results as good as
ProFiles in a crown down manner.

Further research is needed to evaluate the physical
properties of nickel titanium instruments to deter
mine whether they can be gafely used in a rotary
faghicn.

V. CONCLUSION

The purpose of this study was to evaluate the abili
ty of 2 new Two File technique to shape simulated
curved canals in clear resin blocks. A total of 36 sim
ulated curved canals on resin blocks were instra
mented by means of the step back technique, crown
down technique, and ‘Two File' technique. With the
meunting device, which can reproduce the same posi
tion of the resin blocks and the camera, the unpre
pared and prepared canals were accurately compared
by means of a double exposure photegraphic tech
nugue, The analysis of variance test was used for the
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statistical analysis of data ohtained.
The results were as follows -

1. The canals prepared with the K Flexofiles showed
nontapered widening and significantly greater
transportation than those prepared with the step
back tehchnique (p € 0.05).

2. The canals prepared by means of crown down
technique showed taper widening and significantly
lesser transportation than those prepared with K
Flexofiles (p ¢ 0.05)

3. The canals prepared by means of Two File' tech
nigue showed taper widening and significantly
lesser transportation than those prepared with K
Flexofiles (p ¢ 0.05). There were no significant dif
ference between the two results by the twe
engine driven techniques (p ¢ 0.05)
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