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Clinical

The simultaneous technique for root canal
preparation with the Mtwo NiTi rotary system

Vito Antonio Malagnino, Nicola Maria Grande, Gianluca Plotino and Francesco
Somma describe the Mtwo NiTi rotary system

Mtwo endodontic instruments (VDW, Munich,
Germany) are a new generation of NiTi rotary
instruments recently introduced.

The standard set for this system includes four basic
instruments with variable tip sizes ranging from #10 to
#1215 and tapers ranging from .04 to .06. (size 10/.04
taper, size 15/.05 1aper, size 20/.06 taper, size 25/.06
taper).

After this basic sequence, which creates a #25/.06
.hﬂ}'}lt‘. the system is devised to permit three different
approaches to the finishing of root canal preparation.
The lirst sequence allows clinicians to achieve enlarged
apical diameters using the size 30/.05 taper, 35/.04 taper
or 40/.04 taper; the second leads to a .07 taper that can
facilitate vertical condensation of GP, maintaining a size
#25 apical preparation; and the third allows the use of
the Mtwo apical [iles that are described [urther in this
article (Figure 1).

Morphological features
The colored ring on the handle identifies the tip size,
according to 1SO standards. The number of grooved
rings on the handle identifies the instrument taper: one
ring means .04 taper, two rings mean .05 taper, three
rings mean .06 taper and four rings mean .07 taper. The
instruments are available in lengths of 2Imm, 25mm,
and 31mm. These instruments are also produced with
an extended cutting portion of 21mm, as well as the
onventional 16mm cutting part, allowing the
.nsirunwnl to cut in the coronal portion of the canal,
on the access cavity wall, where dentin interlerences are
often located (Figure 2).

The cross-section of Miwo is an ‘italic S’ with two
cutting blades (Figure 3). The rake angle (RA) is the
angle formed by the cutting edge and a cross-section
taken perpendicular to the long axis ol the instrument
(Arens, 1996). The rake angle of Mtwo is slightly
negative. However it is important to note that lew, il
any, of the NiTi instruments on the market can have a
positive rake angle, (Chow DY et al, 2005). This is
probably due to the metallurgical properties of this
alloy. The RA is one ol the most elfective ways 10
measure NiTi rotary instrument cutting effectiveness
(Figure 4). The tip is non-cutting (Figure 5).

The helical angle (HA) or [lute angle is defined as
the angle formed by the instruments cutting surface and
the dentin wall observed in longitudinal section
(Buchanan 1996, 1998), The HA is determined by the
blade pitch of the instrument: the bigger it is, the more
open the HA will be. A shorter blade pitch will
determine a closer HA; a longer one will result in a
more open HA. The HA of an instrument is an

Figure 1: Mtwo
instruments, basic
sequence and
additional instrumeants
to refine the
preparation

] f1 |2 S

] i ;
| P
| | | ] E
| P ! :
a h ]
1

|

! ]

E !

E [

r

| r
2

Figure 2: Miwo basic
sequence with
extended working
length of 21mm,
useful to eliminate
residual imterferences
in the coronal part of
the canal and on the
access cavity walls
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Flgure 3: SEM inuge
of Miwo instrurment
cross-settion,
showing the two
blade catting
surfaces resulting in
an “italic 5' design

Flguwre 4: SEM image
of @n Miwo 25 .06,
the aoial view shows
the two cutling biade
surfaces with
efficient RA {200x)

Figure 5: SEM imags
of the nan-cutting tip
of an Mwo
mstrument (200

Figure 6: SEM image
of an Miwe sire 825
taper .06 in laters
wiowe the HA
Increases from apex
o croeem | S0a)

Flgure 7: Miwo Al
lateral view: showing
e cudting blade
surface and the
urticue tip design with
an cuaggerated laper
n the last millimetesr
(SEM image 50x)

Flgure B: Miwo A1
lip: showing the
mnovative tip of these
Instruments with two
straght blades non
spiraed in the last
apical mdllimeater

[200h)

Figure 9: Miwo R
[es: fip size #15
aper 05 (left) tip
sane #15 taper .05

[right)

Flgure 10: Miwo R
tip: showing the
cutting surfaces af
e 13 (200u)

Figure 11: Miwo R
fles: showing the
constant HA, [ 200x)

(linical

imporiant parameter o determine not only the
mstrument’s cutting elficiency, but also its mechanical
resistance and its dynamic features.

The HA of Miwo instruments is variable and
specific for the dilferent files (Figure 6). The HA is
more open (greater) for the bigeer sizes (less Mutes for
mstrument length), and it decreases for the smaller
sizes (more flutes). This determines a greater cultimng
clliciency for the bigger sizes and a greater mechanical
resistance together with a tendency to advance in the
canal for the smaller ones. The flutes are deeper
moving from the tip 1o the handle, thus increasing the
acity to remove debris coronally. Moreover, for the
bigger file sizes (20/.06, 25/.06) the HA is variable in
the same instrumenits: it increases [rom the tip to the

Ci

handle as does the spiral pitch, while it is constant for
the smaller liles, especially for the #10/.04, the first
rotary instrument that is introduced in the root canal
The variable HA reduces the tendency of the
instrument to be ‘sucked down’ into the canal

The tendency to advance spontaneously in the root
canal for the smaller instruments is necessary 1o
progress in the canal, in the first phase of the
treatment. The operator should tend owards a pulling-
out movement, holding back the instrument in
rotation, enhancing the characteristic of removing
debris and the cutting elliciency. Considering that the
patency of the root canal has been established with a
0. 10mm tip size stainless steel file, the tip of the Miwo
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#10/.04 can rotate freely without any engagement to
the working length.

Mtwo A and Mtwo R

The Mtwo system has three rotary files specifically

designed [or apical preparation, the Miwo A, and two

liles specifically designed for retreatment, the Miwo R
The three apical files, Miwe Al, A2, and A3, vary in

tip size and taper. The innovative leature of these

instruments is the high taper of the last apical .

millimeter, while the rest of the coronal portion is a 2%

150 1aper (Figure 7). The Al instrument has a tip size

(DO) of 0.20mm and 15% taper in the first millimeter,

thus measuring 0.35%mm in D1, A2 instruments have a

tip size (DO} of 0.25mm and 15% taper in the [irst

millimeter, thus measuring 0.40mm in D1. A3

instruments present a tip size (DO) of 0.25mm and

20% taper in the first millimeter, thus measuring

0.45mm in D1, The remaining portion of these

instruments, from D1 to D16, present a 2% aper. To

obtain this design. the apical millimeter of the

instrument is not prodoced in a spiral but has two

straight blades (Figure 8), This design has been

developed to obtain bigger preparation diameters in the

apical portion of the root canals, maintaining the

anatomy of the apical foramen, according to scientilic

evidence that the root canal diameters in the apical

portion are bigger than the average root canal

preparations normally used (Orstavik et al, 1991; W .
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Clinical

Case 1: &) Right second upger premodar with scute pulp inflarmmation,

b} Warleng Length (WL) confirmiation with a stainless steel e, Abvupt curvature and @ real tiny rool n the apical portion are evident

o} Mtwo #20 taper,06 to the WL

d] Dbturstion of the root canal system, the ool prepsmation was performed with an Miwe #40.04 (o the WL, to obtain an adequale apical
preparalion, The anatomy of the delicate tiny root has been maintained even with a sty wide apical prepanaton,

Cang 2: n) Raght second upper premolar with acube pulp inflammation,

bij Working Lengih (WL) confirmation with a Miwo #15.05.

o) Obturation of the root canal system, after the prepasation with Miwo basic sequence and Miwo AL file to the WL {size #35 1mm short of
thix fararmen), in two projections.

I E

Case 3: a) First upper premolar nuirng Case 4: a) Left second upper molar redguiring endodontic treatment,
endodontio treatment, confirmation of ihe working b} Obturation of the root canal system oftor after the preparation with
lengih with stainless steel files., Miwo basic sequence and Miwo A2 file to the working length (size #40
b} Dibturation of the root canal system after after 1mm short of the foramen),

the preparation with Miwe basic sequence and ¢} one year recall,

Mbwo Al file to the WL (size #325 1mm short of

the foramen).

Case 5: ab) Left frst lower molar
rcuiring endodontic retreatment.
) Working bength flim to confirm
the “electronic ength’, the
obturation matarial has bean
removed using Miwo R files. The
Master apical file size was an
Miwo #35 taper .04,

. Obturation of the root canal
systom in two projections.
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Case B, a) Second upper premodir requiring endodentic
retreatment.

) After the: shaping procedunss have been completed using Miwe
R files to remows the old obturation material, Miwe additional
files have been used to enlarge the aplcal preparation 1o a
Master apical size of #40, The obturation of the oot canal
Systedm shows B complex anatomy in the agical mrea,

Case B: a) First upper modar with doute pulp nllammation,

b} The obturation of the root canal systern has been completed
after the preparalion with Mwo system. The Master apical file size
was an Miwo A2 in buccal canals and an Miwe A in patatal canal,

et al, 2000; Card et al, 2002). The enhanced taper in
the apical zone also provides a resistance form against
the condensation pressures of obiuration and prevents
the extrusion of lilling material (Serota et al, 2003).
lhe Mtwo R are instruments specifically designed
for the retreatment of obturation materials, The
retreatment liles are Miwo B 15£.05 and Miwo R
15/.05 (Figure ), presenting an active tip that allows
clinicians to easily penetrate obturation material
(Figure 10). The HA of the blades in these [iles is

Case T: a) Third lower molar with scule apcal penodontitis.

bj The obturation of the reot canal system has been completed
after the preparstion with a fybrid technigue using stainless steal
files and Miwo system. The Master apical size was #25, .

established with stainless steed files,
¢,d) Recalis at six monihs (left) and one year (right) showing the
hesling of the lesion endodontic origin,

constant (Figure 11}, which enhances the tendency 1o
advance in obturation materials during rotation

Miwo R tip size .15 taper .05 should be used m
2350-300rpim as the normal Miwo, while the Mowe R tip
size .25 taper .03 in spraight canals in coronal portion
during retreatments can be used a1 600rpm 1o enhance

its efficiency

Operative sequence
The basic sequence of the Miwo system consist of four
instruments, they are used from the smaller tip size
and taper to the bigger in the following sequence: .
#100.04, #15/.05, £200.06, 225/.06

Fhe Miwe NiTi rotary instruments are used at a
speed from 230 to 350rpm, Miwe R #25 taper .03 can
be wsed at 600rpm for removal of obturation materials
in the coronal and middle thirds of root canals during
retreatment. Torque values that should be used with
Miwa instruments are higher than those used with less
ellicient instruments. Usually torgque values higher
than 200g/cm can be salely used. Using Miwo
dedicated endodontic motors, the torque values are
preset specifically for each instrument of the series

Miwe instruments are used in a ‘simultaneous
technigue’ without any early coronal enlargement
(Foschi er al, 2004). Alter a glide path has been
established with a #10 stainless steel K-type file,
instruments are each taken to the working length
(WL} with light apical pressure. As soon as the
clinician [eels a binding sensation, he or she pulls the
instrument away lor Imm to 2mm so that it can work

passively in a brushing action to selectively remove

the interferences and try 1o advance again wwards the
apex. The instruments are used with a laweral pressing
movement in order 1o obtain a circumierential cut on
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Clinical

Case 1: a) Rght second upper premolar with acute pulp inflammation,

b} Working Length (WL} confirmation with & stainiess stes] file, Abrupt curvature and B real tny oot in the apidal portion am evident

c} Miwo #20 taper, 06 to the WL,

dj Obturation of the root canal system, the final preparation was performisd with an Mtwo #40.04 to the WL, 1o obtain an adedquate apical
preparation. The anatomy of the delicate tiny root has bean malnained even with a relatively wide apical preparation.

Case 2 a) Raght second upper premokar with acute pulp inflammation.
b Working Lengih (WL) confirmation with a Miwo #15.05,

) Obluration of the root canal system, after the preparation with Miweo basic sequence and Miwo A1 file to the WL (size #35 1mem short of
thi forameny, in two projections.

Carse 3: a) Firsl upper premolsr requiring Case 4: a) Left second upper molar requiring endodontic treatment.
endodontic: ireatment. confirmation of the working b} Dbturation of he root canal system after after the preparation with

length with stainiess stoel flles. Miwo basic sequence and Mbwo A2 file to the working length (size #40
b} Obturation of the root canal system after after 1mm shart of the foramen).

the: preparation with Miwo basic sequence and ¢} one racall.
Mnio A fide to tho WL {size 835 1mm short of .
the: foramen).

Case 5 a.b) Left first lower molar
reduining endodontc retreatment.
-d) Working length film 1o confirm
the ‘slectronic kength', the
obturation material has been
removed using Miwo R files, Thoe
Master apical file size was an
Miwo #35 taper 04,

&) Obturation of the mot canal
System in two projections.
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Figura 12: Pre
instrumentation {left
and post
instrumentation (right
o0l canal cross
siction
upper o
oval ang

Rome, Haly

Figure 13:

TS
e (yvellow) and post
rad] instrereniatic

the root canal walls (Plotino et al, 2007a; Grande et
I, 2007} (Figures 12 and 13). Considering that the
‘I\:- s are cach taken to the working length [rom the
initial phases ol the operative procedure, it is
strongly recommended 1o determine the working
length before starting the mechanical preparation. Its
possible to use an electronic apex locawor (EAL) and
confirm this measurement with a radiograph. EAL ol
the latest generation can be considered extremely
precise in the determination of working length, with
an accuracy of more than 95%; even the best
inlormation on working length are from EAl's
knowledge ol apical anatomy, prudent use ol
radiographs and other practical tips based on tacuile
sense and paper point observation are still nseful in
assisting practitioners to achieve prediciable results
(Gordon and Chandler 2004; Plotino et al, 2006a)
The use ol an EAL directly connected to the
endodontic motor or a combined EAL-motors
[Figure 14) could be a practical and helphul wol
using the simultancous wechnigue, because they
permits work without measuring the length on the
file and 1ake into account possible length variations
during the shaping procedure (Schroeder et al, 2002

Davis et al, 2002)

gimensional

specimen #2 - Distal root - 1 mm section

Pre-nsirumentation _ Miwo 25.06

specimen #2 - Distal root — 2 mm section

Miwo A3

Pre-Instrumentation  Mtwo 25.06

Figure 14: C

endodontic
o With spacific
5

for Miwo

Pre-Instrumentation Miwo 25.086
15

prepars

et = this

Apical preparation !
Alter this basic sequence has been completed the apical .
diameter of the preparation is 0.25mm; this size ol
preparation is considered insufficient to obtain
debridement and cleaning with sufficient bacterial
reduction of the apical portion of the root canals (Card
et al, 2002; Rollison et al, 2002, lgbal and Ku 2007,
Mickel et al, 2007). For anterior teeth. single rooted
premolars and roots of molars with oval root canals
(distal lower, palatal upper) an enlargement of the
apical zone o a diameter of at least 0.40mm is
suggested: while [or lirst upper premolars and narrow
root canals in molars (mesial lower, distal upper) thi
enlargement should be limited at a diameter ol
0. 3000, 35mm in some cases

Upon analyzing the data from a unique study that

examined the mesio-distal and bucce-lingual root cana
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diameters of all roots groups at lmm [rom the main

apical foramen (W et al, 2000}, it was noted that il
two rool canals, present in a single root, merge the
apical portion tends to be wider than when there are
two separate ‘portals of exit

All these considerations must be taken into account
when establishing the final size of the apical
preparation, The traditional guidelines for apical
preparation as enlarging the apical areas by apical
gauging or on binding have been demonstrated as
inconsistent (Wua et al, 2002 Baugh and Wallace 2005
Klir et al, 2006) and so clinicians should take into
account all the possible information and evaluate the

ideal apical diameter of preparation case by case

Apical preparation with
the Mtwo system
Alter

achieve apical preparation using the additional file

the hasic seljuence described, it is rlll"'\."'\-li"ll' o
sequence thar consist of instruments of size #30/.05
taper, #35/.04 waper and #400.04 taper; these files are
used with a simultaneous technigue, waking each file
directly to the working length with a passive action
without brushing. The reduced taper ol liles with
wider apical diameters facilitate their progression even
in most curved root canals (Clinical Case 1)

l'he other choice alter the Miwe basic sequence is
to choose one of the Miwo apical files and reach an
apical preparation of 0.35mm (A1), 0.40mm (A2) and
045mm (A3) lmm short of the [oramen using only a
single instrument, Al for root canals carlier described
as narrow and A2 and A3 for root canals described as
wider. The .02 taper in the coronal portion of the
Miwo A liles makes them work only in the last three
millimeters. During their use the operator will feel

3.2 I
2-3mm belor

resistance to advancement only
repching the working length established, and it will be
possible to reach the working length using two 10
three strokes with a light touch ‘pecking motion’. The
enlargement determined by Miwo apical files will

maintain the foramen as tight as possible, while

creating an enlarged apical diameter lmm [rom the
apical loramen, The impact of Miwo A files apical
preparation alter a #23/.06 aper preparation in molars

microCT scan at different distances from the

using
[oramen has been investigated in a recent study {Leoni

et al, 2007) (1 igure 15). Miwo apical files effectively

enlarged the apical three millimetres of root canals in

EMDODMINTIC PRACTICE

maxillary molars alier preparation using a size 25/

0&
taper [ile, creating a round preparation that could
increase the effectiveness of decontamination and
facilitate obturation filling procedures, It must b
appreciated that all the studies conducted on apical
dinmeters describe the sizes at least Ilmm from the
foramen (Wu et al, 2000; Kerckes & Tronstad
1977a.b). Only one study has been conducted
analyzing the dimension of the loramina [rom the
outer surface of the roots in molars (Marroquin et al
2004). In this study the ‘Toramen diameters’ were
[ound smaller than the inside root canal dimensions

narrow and wide physiological foramen diameters in

determined by sectioning the roots mean of the
malars were as [ollows

o (0,20 1o 0.26mm in mandibular molars

= (.18 to 0.25mm in the maxillary mesiobuccal and

distobuccal room

# 0.22 10 0.29mm in the maxillary palatal rod
[his observation gives us the rational basis to
enlarge the root canals Imm (rom the apex leaving a
0.25mm the “loramen’ preparation, as completed with

a single instrument using Miwo A i

Discussion
The operating sequence suggested for thes

thie

instruments is a crown-down technique, whereby
apex is reached at each step by every NiTi instrument
I'his means that this is a technique from the crown Lo
the apex, but it first uses smaller instruments belore
using bigger ones, as is done in the step-back

The inventor deélines this as a

technigue

simultancous technigue’, as the entire length of the

canal is approached at the same time. The instrument
does not have to be lorced in; as soon as the clinician
feels a binding sensation, he or she has to back the
instrument away [or lmm to 2mm so that it can work
passively to create the space necessary (o go 1o the
apex (Figures Loa and 16b). Using the instruments
with a lateral pressing movement (brushing, milling)

Progress

{Grande et al, 2007); the tendency to
automatically in the canal (o sensation of being

sucked down’) increases its efliciency. The high

Mexibility and latigue resistance (Grande et al, 2006)
of the Miwo instrumenis permits the use of this
approach in severely curved root canals with an

eflicient and safe action (Veltri et al, 2005; Schaler e1

al, 2006a, 2006h) (Clinical Cases 2, 3 and 4). The use
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L THE BEXTAL CoRMOR

the tooth. Seeond, 1o hermotically seal the apieal furpmen, 8 that,
shouhl guees fore, thoy sould nob sseape into the soft theses, T Is
8 recignized fact that many canabs aro but lemperfietly cloansal. For

Entance, take the palaial reol of & ssporiar alxthyear molar. The
eperalor seliets 8 drill which be combders of the proper sies to pre
| pare ke canal  The {nstrumeni, evtting siralght. ean dril andy that

| portion of the eanal whick ks smaller than (k. The opewing of 1he
tanal, boing larger than the Inatrunuesl, b not el

We éiml many canals so vmall |n danstor or peculisr in |.1.m|w|l;||
it has eon impossibls to End am mstrumsent properly ndapied to ilio
came oopociadly bn ilie troe B the proparadlion of sntedor eamals in
inferior meblars, aned batesl canals in superior molers, sitabiy where
sliscerses bave boen formed at the apex.

dan Iu.-lp in overeoning thess diflouliles, 1 kave devieod s s of
instrumonis, the wiility snd procticabifity of which I om conddent
will bo rooagntsed by the profesion sBer teding thim.  The st
eonslsts of three. and fouraldel renmers, differing In slee amd longib
Wikl thave srery nerre-ennal in tho mouth con e reached. They
many ba used with the sogket Lamidle or with the thumb asd fnger.
Fow T, 8,0, 10, 11, and 12 are Tent ot an wngle of Bty ve dugnots,
@ the amgle changeable to meet the meumaltio of the partlcular cose.

1 Thiss are intended for (he sclot bandle. The reansing i efeetel
1% by anrin; iha basdle from abds io alde with suSclat [ruseure b

{1 lioap tha instrument iin place.

Thine instruments, being tapering, sre adaptod to the shoge of the
exnal A knawledge of ibe anatomy of e meol cnder trestment
will enaklsé the operntor 1 weleet the most saltabde lasiryment o 1s
wite and ek Sbowld ihe ranal b curved, n large instramest
st Bt b uned sa for ge possible; then, lul.mm.lh,F & wwanller sne,
the curve of Lhe enral ean be reackeal e a grenter dstanie,  The
wmnaller ome cam ba inclined 1o & greater angle amd earvicd frther
thsn ibe larger Instrussmi.

of brushing action for NiTi rotary instrument has been
an innovation introduced in recent years (Clauder and
Baumann 2004, Ruddle 2005), The old generation of
NiTi rotary [iles can only he used in a passive reaming-
like rotary action, remaining centered in the root canal
and avoiding any lateral pressing movement (Ruddle
2002). The impact of the brushing action on the fatigue

sistance of Mtwo NiTi rotary files has recently been
‘vfsttgalcd (Plotino et al, 2007a). Each file was used 1o
clean and shape 10 root canals in molars, considered as
difficult cases with and without brushing action. All the
liles were successfully operated without fracture and the
reduction in the fatigue life of the files used with
brushing action was slight, demonstrating that Miwo
NiTi rotary instraments can be used safely in clinical
practice with lateral brushing movement. In another
study (Plotino et al, 2006b) the effect of a controlled
clinical use on the fatigue resistance of Miwo rotary
instruments was evaluated. Analyzing the data obtained
in this study, the use of cach Miwo files in 10 roo
canals of molar teeth can be considered sale,

An important consideration regarding the proposal
for a simultancous approach using NiTi rotary
instruments concerns differing points of view about the
crown-down concept. Crown-down can be delined as a
root canal preparation technique in which the coronal
portions of the root canals are enlarged before the apical
ones. In the NiTi era, the crown-down concept has been
instead associated with the use of bigger instruments
(such as tip diameter, taper) lor the shaping of the
coronal portion, followed by smaller instruments 1o

Figure 18: Microcomputed tomography analysts wih five sechions in
coronal (N® 1,2 and 3) middle (N* 4) and apical (N* 5) portions of a first
fower mictar, In fine A the prednstrumentations sectons are Wustrated, in
i B are fllustrated the sections after the prepacation of the mesial canats
with two different MiTI rotary systems: the mesiobuccal canad (topseft) with
Miwe #10.04 and Miwo 15.05 used to the working length, the mesio-ingeal
canal {bothome-Aght) with the orifice shapers #2, #3 and B4 used in crown
down 1o Smm ovr the arfice. It's evident that with the simullaneous
apgroach, using just the first two instruments of Miwe basic sequence, the
enlargement of the cononal and middie thirds has been performed, In ling B
the final preparations with Miwo basic sequence to size #25 taper 08 and
with ProFiles 1o size #25 taper .06 shows uniform tapered, round
preparations along all the root canals. The destal canal has been prepared
with & NiTi rotary techinique not included in the experiment (in collaboration
with R Badini mnd B Peced - |talian National Institute of Health, Technology
and Health Departrnent, Rome, italy)

advance toward the apex (Ruddle, 2002). The first
crown-down technigue described in literature is dated
1880 by Talbot. In this paper E.5. Talbot wrote: 'Should
the canal be curved, a large instrument must first be
used as far as possible; then substituting a smaller one,
the curve af the canal can be reached for a greater
distance. The smaller ane can be inclined 10 a greater
angle and carried farther than the larger instrument’.
This approach can be considered as the first attempt
to describe a crown-down technique, but it was linked
to the technical limitations of the manual rigid stainless
steel file available at that time (Figure 17). With the
development of highly Mexible and highly efficient last
generation NiTi files it is possible 1o achieve a crown-
down approach in different ways, using bigger
instrument first or starting from smaller and more
MNexible files. In the simultaneous technique, in facy, the
coronal portion is prepared belore the apical one, using
smaller instruments first. The use ol the smaller
instrument first is not in contrast to the crown-down
approach, because it is also a crown-down technigue in
which the canal is prepared starting from the coronal
towards the apical portion, even if all instrumenis reach
the apex. In other techniques, such as ProTaper
{Mailleler, Baillagues, Switzerland), the files are
manufactured with variable wapers in the same [ile. The
first files 1o be used at full working length, Shaping |
and 2, have bigger taper in the coronal portion and a
small tip with less taper in the apical portion. This |s
aimed 1o produce an early coronal enlargement,
maintaining the path to the working length. This leads
to the Fact that the quantity of dentin removed is high,
with a strong engagement of the files in the coronal
portion and the need to use apical pressure o progress.
With the simultaneous approach the smaller file is not
engaged so much during the cutting action and the
coronal space is created only with lateral movements
with a better sensation of the tip binding because this

ENDODONTIC PRACTICE  MAY 2008

Figure 17: E5.
Talbot articke, dated
1880, where the
Crow T iwn
technique was fiest
described. It 5 a8
report dlustrating the
mstruments. used ab
he tims
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action does not need apical pressure, 5o while the
other technique files are designed to give their
diameter 1o the root canal preparation, with a
segmentation of the action of each instrument, in the
simultancous approach with Mowo [iles the diameter of
the instrument is lower than the diameter of
preparation given to the root canal.

In a recent experimental observation it has been
noted that alter the use of just the first two
instruments in the Miwe sequence the diameter of roo
canals in the coronal portion was bigger than when i
was prepared with orifice shapers files, high tapered
liles specifically designed for this (Figure 18). This
approach facilitates root canal shaping particularly in
the most dillicult cases, reducing the incidence of
procedural errors that could occur in the first phase of
the treatment in which the canal has to be negotiated
with rigid stainless steel files to at least 0. 20mm,
Furthermore, it should be noted that, in contrast with
early coronal enlargement that achieves an orifice and
middle third preparation indiscriminately, the
‘simultaneous technigue’ is based on a selective coronal
enlargement, in which the dentin removal in the
coronal portion is only the one necessary 1o reach the
apex with the [liles of the sequence and not more
(Plotino et al, 2007h). Reducing the enlargement in the
coronal and middle portion of root canals can improve
the mechanical resistance of the endodontically treated
tooth (Rundquist BD and Versluis A, 2006),

Conclusion

The full use of NiTi alloy features has led to the
development of new instrument design that could
represent a step forward in the approach 1o root canal
treatment especially in complex cases. The use of
Nexible and highly efliciency NiTi instruments together
with their use directly 1o the working length seems to
be as the future rend in improving cleaning and
shaping procedures in root canal therapy (Clinical
Cases 3-8],
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Q1

In the Miwo system which of the following are incorrect when
assessing instrument taper?

a) Two rings mean 04 aper

b) Three rings mean .06 taper

) Four rings mean /08 taper

d) Five nngs mean .10 taper

¢} All of the above

f} None of the above

PeArsdRae s nd e ras

Q2

Helical angle is an important design feature of Miwo. Which
ol the following is correct in this regard?

a) The helical angle is constant across the range

b} The helical angle is more closed in the larger sizes

¢) The helical angle is more closed for the smaller sizes

d) The helical varies and is file specific

3
gtwu instruments are used in which of the following
sequences?
a) Basicsequence, 10.04, 14.05, 20/.06, 25/.00
h) Apical enlargement follows with either 30/.05,
35/.04.40/.04
¢) Both of the abave at 250-300rpm
d) None of the above

Q4

Which of the following comments regarding Miwo use are
incorrect?

a) The instruments are used with a classic pecking action

b) The instruments are used in a brushing action

¢) The technique vuscs the ‘simultaneous’ approach

d) The diameter of Miwo files is less than the diameter of the
preparation given o the canal
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