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Si realizza quando una parte dello strumento
rotante ( solitamente la punta) si blocca e la
restante parte continua a ruotare alla velocita
preimpostata per azione del torque del
motore endodontico.




rotary NIiTi Instrument Fracture and its Consequences

This has led to changes in
instrument design, instrumentation
protocols, and manufacturing
methods.

In addition, factors related to
clinician experience, technique, and
competence have been showun
to be influential

Peter Parashos and Harold H. Messer

2006

yracture of endodontic instruments is a procedural
#blem creating a major obstacle to normally routine
Jerapy. With the advent of rotary nickel-titanium (NiTi)
jstruments this issue seems to have assumed such

prominence as to be a considerable hindrance to the
7 adoption of this major technical advancement. Consid-
{ erable research has been undertaken to understand the
; mechanisms of failure of NiTi alloy to minimize its
. occurrence. This has led to changes in instrument de-
' sign, instrumentation protocols, and manufacturing
1 methods. In addition, factors related to clinician expe-
i rience, technique, and competence have been shown to
! be influential. From an assessment of the literature
i presented, we derive clinical recommendations con-
icerning prevention and management of this
\complication. (J Endod 2006;32:1031-1043)

Words
‘cture, instrument design, instrumentation protocols,
‘ty nickel-titanium instruments

. School of Dental Science, Faculty of Medicine,
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%7 Instrument Fracture and its Conseq

A rashos MDSc, PbD, and Harold H. Messer MDSc, PhD

n the practice of endodontics, clinicians may encounter

dural accidents and obstacles to normally routine the
treatment (1). One of these procedural problems is int:
Fractured root canal instruments may include endodont
lateral or finger spreaders, and paste fillers (Fig. 1), a
nickel-titanium (NiTi), stainless steel or carbon steel. Fr:
correct use or overuse of an endodontic instrument (2)
commonly in the apical third of a root canal (3—6). Th
rotary NiTi root canal instruments has led to a perceived hig
(6). Furthermore, fracture of rotary NiTi instruments ma
7-10), even with brand new instruments, whereas fract
preceded by instrument distortion serving as a warning o
case, distortion of rotary NiTi instruments is ofien not v
(11-13).

The potential difficulty in removing instrument fragme
adverse prognostic effect of this procedural complicatior
tance to adoption of this innovation (6, 16). Consequently
been undertaken to understand the reasons for instrumen
prevented rather than treated. The purpose of this revi
understanding of the prevalence, causes, management of
impact on prognosis, and to make recommendations c
making associated with fractured rotary NiTi instruments.

Prevalence
c linical belief within the dental professi
re frequently than stainless steel hand in:
1 anecdotal evidence diffused via infor”
or ex vivo research (17), but »”

y discarded instruments (13,
of 21% from 378‘(11 s

gurs L Lamples of vanous bresof fractarad enzodoatsc cstramesls. (4] Lendado.speral burs, (07 baoes didden dell, (0 whelebezgh of 2 rotan Miamszumen)
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MOST OF the NEW FILES
IN THE MARKET
ARE HEAT TREATED
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MORIA ELASTICA O

MIGLIORE RESISTENZA
FATICACICLICA

* Contesto: evoluzione della

strumentazione NITI

MIGLIORE RISPETTO [, Anbiottive. .
ANATOMIACANALARE |[* Obiettivo: strumenti piu

, flessibili, resistenti e sicuri
. REVERSIBILITA’ DE LA
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FILE SEQUENCE STEP BY STEP CARD HYFLEX'CM |

N Spesd HandpeCe at Su

» Recommended Torque Satting up 1o 2.5 N.cm 725 mN-n controlled memory niti files
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I HyFlex™ CM refill file NiTi

-~ Misura Lunghezza

. B e e oo eeeeess et mmrme s e e e e
A ) 08/25 19 mm

—
T 04/15 21mm/25mm /31 mm

et
. 04/20 21 mm/25mm /31T mm
04/25 21 mm/25mm /31T mm
04/30 21T mm/25mm /31 mm
04/35 21 mm /25 mm
04/40 21T mm/25mm /31 mm
04/45 21 mm /25 mm
04/50 21 mm/25mm /31T mm
04/60 2T mm/25mm/31 mm
06/20 21 mm/25mm /31T mm
06/25 21 mm /25 mm
06/30 21T mm/25mm /31 mm
06/35 21 mm /25 mm

06/40 21T mm/25mm /31 mm
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Bending Properties of a New Nickel-Titanium Alloy with a Lower O

Percent by Weight of Nickel
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Affilintions & Notes v  Article Info

TABLE 1. Mean Values + Standard Deviation of the Values Obtained in the
Stifftness Test

Instrument g/cm
Hyflex 14.46 + 2.7°
EndoSequence 46.01 + 3.9°
ProFile 64.18 + 4.2°
Hero 67.11 1 5.7°
FlexMaster 68.39 £+ 4.9°

The lower the value, the more flexible the instrument is. Different superscript letters indicate statis-

tically significant differences.



ARTIGOL! SULLA LEGA MARTENSITIGA

HyFlex® CM rotary files: an excellent
innovation for endodontic treatment 200

180

183.2

CYCLIC i

Drs. Ricardo Caicedo and Stephen ). Clark describe the use of ; 160
HyFlex” CM controlled memory NiTi files, presenting the technique 140 FATIGUE TEST
and four case reports 130

100 99.8

Product A
80 71 6

60

Abstract .
Figure 1

New Nitinol hles with controlled memory (M), a mertal alloy of
nickel and titanium, have been introduc {.d and manulactured by

55.1

Time 10 Separation (sec.)

Coltene/lindo. The company reports that this lile is more resistani
o eyclical latigue compared o other Ni'li liles, which reduces

the incidence of file fracture. Some clinicians have multiple hle . ; 40
systems in their oflices to meet the demands of different clinical & - %, 20
situations. 'The purpose ol this new rotary hle is 1o simplily rool = F— £

canal treatment and to optimize cleaning and shaping ot the canal. ' 0*

The cutting profile of each HyFlex™ CM fle facilitates penetration

in the canal, and presents a rool canal shape corresponding Graph1
with the original anatomy. This system also ollers precise apical
finishing, leaving the structural integrity of the root intact after *
endodontic therapy and allowing the adaptation of the tapered — Controlled Memary Wire
pulla-percha point to the canal anatomy. Halin e Test Results
S T Martersde NiTi Size 25/.04
Intmd?dion I TR O TN TORDTIN TR SO o Name Criteria (ISO 3630- Results Comparison
1, ADA)

Torque 1.77 mNm Min 6.02 mNm Equivalent

Angular Deflection |360° Min 558° x1.4

Cyclical Fatigue 25 seconds at 90° | Mean of 160.79 |x6.4
secands with a

Standard Deviation
of 38 seconds

Flexibility 50 mNm at 45° Mean of 18 mNm [x2.7 less
@ 45°

Table 1



? How often can a 06/25 HYFLEX CM been used?

Y GROUP Avs B (HEATED
AFTER USE)

1USO ‘ 6 Usi

I caso HyFlex™ CM

Dr. Mario Marrone, Palermo -

2Us1 | | 7 Usi

Dr. Mario Marrone

WWwW. mariomarrone,it

3 Usi 7 8 Usi

Endodonzia con HyFlex CM, gli strurnenti
Ni-Ti che si rigenerano A Usi 9 Usi

Una delle pit importanti innovazioni in spire) che permette il disimpegno delle
campo endodontico é stata l'introduzione  strumento e lo preserva dalle fratture. - 5 Usi 10 Usi
della lega Nichel-Titanio (NiTi) nel 1988 e Inoltre, caratteristica unica della lega CM- -
limmissicne in commercio di molti stru- wire & il self-restoring (rigenerazione): lo

Fa 1 ieradlcamiecon il i ey 0 ner carnali o Asnz)ann '
(70, 1 Leraqiegrane con gl L lex LV né canali 2adanzianc o

menti con differenti disegni delle lame, strumenta recupera la farma originaria grande flecsiblit di QUEST STTLMEnT: QUesta permette il enetio l_'.l poe [—] i r - t_‘[ Y a r‘ el r‘ﬁ = G
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qualita e le caratteristiche delle leghe
soNo rimaste, in questi anni, sostanzial-
mente invariate.

Solo recenternente sono stati introdotti
strumenti con lega NiTi a memcoria di
forma denominata CM-wire (contralled
memaory-wire): gli HyFlex CM sono privi
del ritorno elastica e hanno la capacita di
adattarsi all'anatormia del canale.

Hyl lex CM & uno strumento che rag
giunge rapidamente la lunghezza di
lavoro senza generare troppi detriti e ha

la capacita di sagemare i canaliin modo

zione in autoclave agisce quindi da indi
catore del grado di usura: quando non si
ha pit il recupero di forma lo strumento
va scartato.

Altra caratteristica unica del ‘self-restoring’

& la capacita di rigenerarsi anche in termi
ni di resistenza alla fatica ciclica, caratte-

ristica che sembrerebbe far aumentare la
resistenza alla frattura. {1)

HyFlex CM & precurvabile e questo con
sente l'ingresso semplificato in situazioni
complesse, senza dover estendere ecces-

sivamente la cavita daccesso. (fig.5)

PR : T s
. 21 Melore superiore con radicilunche D4-26 mm) ¢
) Al g oAt o el L aTY .-" '.1 Neira Taatal f '|- -01 teale liire ] rial
SUPVGTUC QCIENIGATe, LU nQncZZa GOQvero con ) Chemostrand

' ' : ’ ’ '
aeand strurmenivallonaiariia sanaore.

Heat treatment — regained the instruments morphology
Heat treatment — regains lost instruments strength

IlUse ZWses FUses 4Uses §Uses &lses Tlkes Blses §Uses |0
Uk e

B Mot Autoclaved Aumclaved

University of Rome — Dr Gambanni el al 2011
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TABLE 1. A List of Fitersure o6 the Mechanical Properties of Thermomech

ally Treated NiTi Instruments with Coctinuces Rotation

Phase transformation

Fexible property

Cyclic fatigue

Torsional fracture

CM Wire (HyFlax
M, TYPROON
Infinite Flax NiT))

M-Wire (ProFile GT
Series X, ProFile
Vortex, Vortex

Shen et al, 2011 (44)

Alapati et al, 2009 (47);
Shen et al, 2011 (449),
Ye and Gao, 2012 (45)

R-phase vare Hou et al, 2011 (43);

Shen et al, 2011 (44)

i
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g

Figure 2. Phatomicrographs of 2 fracture
orgis lamows) (4) The overd | view of t
view of the TYP €M file widy 2

les o

The unique material properties make them

endodontic treatm ent. _

N\ SHEN et AL
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Testarelli et al, 2011 (105);
Zhou et al, 2012 (@)

Gac et al, 2012 (41)

Cambarini et al, 2008 (48);
Hou et al, 2011 (43)

. Hilfer et al, 20 11 (E4

surface of TYP fils with fe RN
he TYP file (N, = 215 dimple area i
ek origins (wrrones) (Ng = 1280,

of fatigee crack pro
%) () A high-
dimple area is 36%). (D) A |

Shen et al, 2011 (39)
Shen et al, 2012 (40);
Peters ot al, 2012 92)
Gambarin et al, 2008 (66,
Johnsen et al, 2008 (68);
Larsen et al, 2009 (59);
Kramkomski and Bahcall,
2009 (50);
Gao et al, 2010 (38);
AlHadlaq etal, 2010 (67):
Hilfer et al, 2011 (B4),
Gav et al, 2012 (41);
Plotino et al, 2012 (85)
Gambarin et al, 2008 (66},
Larsen et al, 2009 (59):
Kimet al, 2010 (70);
Bhagabati et al, 2017 (71)
Rodrigues etal, 2011 (72):
Pedulla et al, 2011 (73]
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Casperet al, 2011 (95);
Peters et al, 2012 (92)

Johnson et al, 2008 (58);

Kramkowski and Bahcall,
2009 (90);

Casper etal, 2011 (95):

Bardsley et al, 2011 (100);

King et al, 2012 (96);

Gao et al, 2012 (41}

Carnbarine et al, 2009 (98),
Park et al, 2010 (93),
Gambarini et al, 2010 57
Casper et al, 2017 (95);
King et al, 2012 [%¢)

to A 5igle Process; The newly developed thermomechanical treat-

| similar design and size made
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HyFlex =

NITI FILES

HyFlex NT endodontic rotary NiTi file is designed to work in specific clinical situations, such as calcified canals, straight canals,
retreatments and removing Gutta-Percha. HyFlex NT files are available in .06 and .04 tapers in 21 mm and 25 mm.

15 /.01 Navigator

10mm Flute L
immiltelength 4% 15, 0 oM KFile

16mm Flute Length 20/ 02 CM K File

f’ |6mm Flute Length
- &

HyFlex GPF

GLIDE PATH FILES

An established glide path can reduce torsional stress and increase the lifespan of the rotary instrument used for canal preparation,
decrease chance for transportation and ledging that often occurs with hand instrumentation, lessen hand fatique and save valuable chair
time. HyFlex GPF will permit the clinician to negotiate working length quickly and efficiently. The HyFlex GPF Cantrolled Memory Files
track well in the apical third and allow safer, more efficient preparations. They are available in 21, 25 and 31 mm lengths.










TAMSE 2006

erne Tipies 2000, 13, 8¢
 ryplvce vecerved

Vertical root tractures in
endodontically treated teeth:
diagnostic signs and clinical
management

AVIAD TAMSE

“.tagliare la dentina sequendo linee rette lunqgo le
curvature indebolisce |a struttura radicolare...

In particolare nei canali radicolari infetti, si dovrebbe
quindi ricercare un equilibrio tra la necessita di
rimuovere |la dentina infetta e il mantenimento di uno
spessore radicolare sufficiente a resistere alle forze
della masticazione.”

A most frustrating complication to root cara. thesapy is vertical root fracture (VRF in an endode
teoth. rognosis most often is hopclzss and differential diagnosts from other pathoss: may be
Nevertheless, proper diagaosis is citical to distinguish a fiacture complication Fom clis

et cdontal and cadxduntic dibcases. Ths review cmphesizes e impotance of the
cribes the more wyoical dinkal and raciographic fcawures of this disordes, and s

“Particolare attenzione al mantenimento di una
quantita sufficiente di dentina residua dovrebbe
essere prestata ai denti e alle radici piu suscettibili alla
frattura, ovvero i premolari mascellari e mandibolari e
le radici mesiali dei molari mandibolari.”

“l fattori predisponenti includono la perdita di
sostanza dentale sang, ... che aumenta il rischio
di crepe nelle pareti dentinali che possono poi
propaqarsi fino alla frattura”

NPPROCCIO CONSERVATIVO



CONSERVAZIONE DELLA

DENTINA

NPPRrROCCIO CONSERVATIVO

PCD

»

1. LADENTINA PERICERVICALE E LOCALIZZATA
GENERALMENTE A 4MM CORONALMENTE E
APICALMENTE ALLA CRESTA ALVEOLARE

2. LA DENTINA PERICERVICALE E INSOSTITUIBILE

PERICERVICALE
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J Endod. 2002 Mar;28(3):211-6.
Roentgenographic investigation of frequency and degree of canal curvatures in human permanent teeth.
Schéfer E', Diez C, Hoppe W, Tepel J.

+ Author information

Abstract

Canal curvatures of 700 permanent 1 1 6 3 -t m - d . e curvatures and the length of the curved
part of the canal. For each type of to rOO S exa I n e = 2d. Size 08 silver points were inserted
into the canals, and the teeth were re ique. All radiographs were analyzed by a

computerized digital image processi 980 (84 O/O) C u rved 65% showed an angle < or = 27 degrees
with radii < 40 mm. Thirteen percent er than 15 mm, and 9% of all canals that
were investigated had curves > 35 d th was 75 degrees with a radius of 2 mm.

To define the canal curvature mathe urve should be given.

. 65% angle <27°
-~ 30% angle 27-35°
9% angle > 35°



| denti che presentano canall
con una curvatura maqqiore di
45 gradi NoN possono essere
trattati con successo senz2a
dover ricorrere al chirurqia

\h\w._. :
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PRESERVARE LA MASSMA QUANTITA DI TESSUTO /A\ S: N N A
DENTALE DURANTE LA TERAPIA ENDODONTICA . [
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“EVITARE"” L A
FRATTURA DEGLI
STRUMENTI ROTANT]
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HYFLEX EDM SEQUENCE
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CM-wire machined by Electrical Discharge Machining
ﬂj‘ttx CM (CM-wire)
\ N -~ - \

ment = Martensite = Deformable at room T

EDM (CM-wire)
‘ Ni-Ti EDM files

s EDM manufacturing process as well as the CM-wire make the
lex EDM files more fracture resistant and improve the cutting
iciency.
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oarte lovoronte individualizzota

Felle 2014-11-17 1406 AL Fele 2014-11-17 1537 AL ~eile 2014-11-17 1541 A x500 2C0 um
04/40 blau 1Tmm abgeschliffen 04/40 blau 13mm abgeschiiffen 04/4C blau 13mm abgeschiiflen




CM vs EDM

DIFFERENCES
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ALTA DUREZ/ZIBD| SUPEREICIE

AlmtA EH-HICHEEA DI TAGEIO

Dr Chiara Pirani & Dr Francesco lacono
Universita’ di Bologna






Glider

0.5




Numbers of cycles to failure

. o 4000

B hyflex edm B hyflex cm B twisted file




Cyclic Fatigue Resistance

Hyflex EDM OneFile | Reciproc R25 B WaveOne Primary

. WaveOne Gold F6 SkyTaper OneShape

7000

(JuswaAow Y1) uoneosoidiosy

New
Dynamic
Cyclic
Fatigue
Test
Device

Cyclic Fatigue Resistance
Ryilex EDIM 40.04
New or Used

New " After 3 canals " After 6 canals

2500

2000 : -

1974 —
1849 | 1715

b

1500 —

1000 —

500 —

0o | NCF



Finishing file

40.4 50.3



PERCHE I FINISHER SONO
MPORTANTI??

DETERSIONE MECCANICA

i
:
-
;



Usually, the More Severe the Canal
Curvature,

The Greater the Risk of Transportation
Nnd Unexpected Fracture
.\WNhen Larger N\pical Preparations \re
Targeted

Shafer 2009



DIAMETRO DELLA PREPARAZIONE

N QPICi 0OCO Preparatiil disinfettonte arrivaMmeno

" BACTERIA

Boutsioukis et Al 2010




TRATTANENTO TERMICO DEL NI-TI

'P|R OB L|E M!

'SOo(LIvII NG

TRATTANENTO TERMICO DEL NI-TI



E DM . N\Numento diametro

e riduzione conicita

PAL:60.2 MB2: 30.4



Nitl Trattato termicamente ED/WV

50.3



Diffenent
Cuhvatunes




Non adattiamo

I'anatomia
alla sequenza di file g/

Ndattiamo la
sequenzaa
di file all'anatomia









Hyflex EDM/CM

400 RPM3.0N 400RPM3.0N
variable taper

CORONAL

MIDDLE

APICAL

Opener Glide Path Finishing

25.12 10.05 ,
Hyflex EDM HggI:gFI?I[e)M 40.04 50.03 60.02

20.05 ok 08
n
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Dr. Eutgeno Pedul/lc
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Hyflex EDM/CM

300 RPM

CORONAL

MIDDLE

APICAL

Opener Glide Path Finishing

25.12 10.05 40.04 50.03 60.02
Hyflex EDM Hyflex CM

20.05 30.04
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Dr. Ertaenio Pedetll/s






HyFlex EDM
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Finisher

0 rifice Opener: EDM 18/11
G lider: EDM 15/.03
S haping File: EDM 18/.045

F inishing File: EDM 30/.04
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Sequenza di 4 file- 1 file...Sequenza di
SETTING HYFLEX OGSF partenza per ogni caso, indipendentemente

dalla difficolta

1 2 3 2
Opener Glider Shaper Finisher
400 rpm 300rpm 400rpm 400rpm
Max torque Max torque Max torque Max torque
2.5Ncm 1.8 Ncm 2.5Ncm 2.5Ncm

O pener G lider Shaper Finisher

EDM 18/11 EDM 15/.03 EDM 18/.045 EDM 30/.04
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Comparison of the effects from coronal pre-flaring and glide-path
preparation on torque generation during root canal shaping
procedure

Sang Won Kwak, pps, Ms, Php'; Jung-Hong Ha, pDs, Ms, Php?; Ya Shen, DS, PhD>;
Markus Haapasalo, pps, Php> (1*); and Hyeon-Cheol Kim, pps, Ms, Php'

\

Table 1 The sum and maximum torque generated during the experiment (Ncm) (mean £ SD) (n = 15)

Group 1 Group 2 Group 3 Group 4

OC OG + OC OF + OC OF + OG + OC
Sum of Torque 14.75 + 298" 12.68 + 2.30° 10.79 + 2.39° 10.20 + 1.91°
Maximum Torque 2.63 + 0.48° 2.58 + 0.54° 2.23 + 0.50° 2.06 + 034"

Note: *P“Different lower-case superscripts indicate significant differences amongst the groups in rows (P < 0.05).
Abbreviation: OC, OneCurve; OF, OneFlare; OG, OneG.
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BASIC RESEARCH - TECHNOLOGY

Cyclic Fatigue Resistance of
Nickel-titanium Rotary
Instruments according to the
Angle of File Access and
Radius of Root Canal

5 5
i
3

|
L

ABSTRACT

Introduction: The aim of lhis eludy was o cormpare the nlluences [rom cillerenl access
angies and curvahure radii on cyclic faticue resistance o nickel-itanium rotary files.
Methods: Two file systems (2Ehape | TS:; MicreMega, BEasangon, France] and HyFlex CM
[HCM; Colténe/Whaedan:, Allstattan, Switzerlang|) were used. A ioial of 182 instruments of
TS #25/04 (TS7), TS #25/.06 (TS?], HOCM #25/.04, and HOM #25/.06 were evaluated ar 3
rserlion angles [0, 107, and 20°) and 2 radii (3 mm ard 3 men} in 16-rmim slainless sleel
arlificial canals wilh a B0° curvalure. Cyclic [aligue resislance was celenningd by the nurmber
of cycles to failure INCF) using a cusiomized @sting cevica. Data were anahzec statistically
with the sgnificance level establichec at 95%. Results: In the 3-mm radius canal, the in-
struments showed lower cyclic fatigue resistance than in the 5-rmm radius canal F < .05,
HOM #257.06 ana all .C4 taperinstruments had a significant NCF raduction at 20° anc 10+ in
e 3-imm radius canal (P = .C8), whereas TS2 showed no signilicant differences. In the S-imm
radius o curvatare, although .C6 aper instruments hac ne significar NCF reduction for each
ance testec, .C4 taper files exhibitec sigrfcant NCF recucticn whaen tesied at 2C° (P < DS
Comparning the same size instrunrents, HCM had higher NCF than TS (7 <2 .05). Instruments
with a .= tapar exnibited higher NCF than the .06 ones with the same hear treatmant (P =X
05). Conclusions: An nclined inserlion into the canals decreaseds oychic aliguaresslance of
Fermal-trealed instruments wilth a .04 aoer &l all radi 07 curvalure Lested. The synergislic
e“act of 2 small radius cf curvatiure anc access anqulation of heat-ireated instruments de-
cregses Lheir faligue resisiarce. (J Endod 2020,46:431-436.)

KEY WORDS

2Shape; angle of file sceess: canadl curvalure; canal radivs; cydic faligue resistance; HyFlex
CM

Pickal-Ulzrmar (N T rolary inslrurmenis may gxnibil & higher rsk of nlraoperalive racture wilhin e rool
canel’. Fraciune mey cocur dus o lorsionel [ Co T e ST
moes pravsianl canse of "inexpeciad’ orea

et (5) Gonelusions: An inclined insertion into the canals decreased cyclic fatigue resistance of

Severzsl factors inflence the fracturs of
treatment. anc metallumic pocaties of instn

=mmamemeeconee tEFMAl-treated instruments with a .04 taper at all radii of curvature tested. The synergistic

shaped curvatures ™', Arother carameter s
anatomic access comiguraticn and operator

e offect of a small radius of curvature and access angulation of heat-treated instruments de-

el reatments bave boen allernrpled |

T creases their fatigue resistance. (J Endod 2020,46:431-436.)

JOE = Valume 46, Nurmber 3. March 2020

Funenio Pacdula, DS, MS,
PhD, " Giusy Rita Marra La Rosa,
DOS, " Chiara Vivgiite, DDS.”
Emesto Rapisaros, DDS,”
Hyeon-Checl Kim, DS, MS,
PR T and Luky Genersii, DOS*

SIGNIFICANCE

The anqulated file access and/
or severe curved canal
curvawre with a small radius
could influence {reduce) cydic
fatigue resistance of heat-
treated nickel-titanium
Irerunents.
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Pheflabing and Apical Diameten

peflaning of the
cenvical and middle
thindS of the root
canal imphoveS the
detenmination of the
anatomical diametep

Influence of cervical preflaring on apical file size
determination

J. D. Pecora’, A. Capelli’, D. M. Z. Guerisoli’, J. C. E. Spand” & C. Estrela®
'Ribeiréo Preto Dental School, University of $éo Paulo. Ribeirdo Preto, SP, Prazl; and “Department of Endedontics. Federal

Universily ol Gows, Golanig, GO, Brazl

Abstract

Pecora JD, Capelli A, Guerisoli DMZ, Spané JCE, Estrela

C. Influanca aof carvical praflaring an apical file size detarmin-
ation. Infarmational Frdedontic Journal, 38, £30-435 2005,

Aim To investigale the influence of cervical preflering
wilh dilferent instruments (Gates-Glidden drills, Quan-
lee Flare series instruments and LA Axxess burs) oo the
first tile that binds at working length (WL) in maxillary
central incisors.

Mathodolagy l'nrty human maxillary central inci-
sors with complele roel formation were used. Afler
standard acccss cavitics, a sizc 06 K-ilc was inscrted
into each canal untl the apical foramen was reached.
The WI1. was ser 1 mm shart of the apical foramen.
Group 1 recelved the Inidal aplcal Inscrument without
previous preflaring of the cervical and middle thirds of
the mael canal. Group 2 hal the cervical and middle
portion of the root canals cnlarged with Gates-Glidden
drills sizes 90, 110 and 130. Group 3 had the cervical
and middle thirds of the ot canals enlarged with
nickel-lilanium Quaniec Mare series instrumenls. Tila-
nium-nilrite teeated, sleinless sieel LA Axxess burs
were used for preflaring the cervical and  middle
portions of root canals from group 4. Each cenal was
sized using manual K files, starting with size 08 files
with passive movements unril the Wl was reached. Iile
sizes weres increased unlil @ hinding sensation was el
ut the WL, and the instrumenl size was recorded for

Correspondence: Prof. Dr Jesus D. Pécara, Departamento de
Odontologia Restauradora, Faculdade de Odontologia de
Ribeirao U'reto, Univessidade de Sao Paulo, 14080-904,
Ribeirao U'reto, 3P, Bradl (T'el: 155 16 602 3982; [ax: 155
T4 637 0999, e-mail: peoaragirp.asp.or].

Irterrat onal Endodcntic Journal, 38, 430-435, 2005

each leoth., The apical region was then ohserved under
a stercoscopic magnilier, anages were recorded digit-
ally and the differences between root canal and
maximum filc diamcters were evaluated for cach
sample.

Results Significant differences were fonnd between
exprrimental groups regarding anatomical diameler al
the WL and the st lile w bind in the canal (P < 0,01,
95% confidence interval). The major discrepancy was
found when no preflaring was performed (0.151 mm
average). The LA Axxess hurs produced the smallest
differences between snatomical dinmeter and Giest file 10
bind (016 mm average). Gates-Glidden  drills and
Flare instruments were ranked inoan inleomediary
position, with no statistically significant differences
between them (0.093 mm average).

Canclusions 'The instrument hinding technique for
delermining, anatomical dismeter al WL s nal precise,
Preflaring of the cervical and middle thirds of the root
canal improved anatomical diameter determination;
the instrument used for preflaring plaved a major role
in determining the anatomical diameter at the WL
Canals preflared with LA Axxess burs creared a more
accurale relationship belween Gle sia: and anatomical
diamcter,

Keywords: apical [ile sise detenmination, coranal
[laring, instrument Lype.

Recebeed 21 May 20K 3: accepted 10 January 2065

Introduction

Corrent standards in roor canal trearment are hased on
clepning and sheping the rool canal prior ta filling
(Wost & Roune 19980, Somce uuthors suggesl that the
amount of apical enlargement to be achieved during
shaping of the canal should be based on the esdmation

ol initial apical diameler and by thres Ole sises grealer

v 2005 Inemational Encodontic wourna!







Original Article

Shaping ability of HyFlex EDM and ProTaper Gold files with
or without using glide path files: An in vitro study

Maryam Gharechahi, Harir Ahmadi'!, Maryam Forghanirad, Melika Hoseinzadeh?, Anahita Nouri’

Departments of Endodontics and *Prosthodontics, School of Dentistry, Mashhad University of Medical Science, ?Dentist, Research
Assistant, Dental Research Center, Mashhad Dental School, Mashhad University of Medical Sciences, *Dentist, Mashhad, Iran

Abstract Introduction: The necessity of using a glide path before the canal preparation is inconclusive. Therefore,
this study aimed to assess the shaping ability of two rotary systems in the maxillary first molars’ first
mesiobuccal canal (MB1), with or without employing the glide path files.

Materials and Methods: The MB1 canals of 100 extracted molars were randomly prepared using either
HyFlex EDM (HEDM) or ProTaper Gold (PTG) systems (n = 50 each). Half of the samples in each group
were prepared using ProGlider (PG) or HyFlex EDM Glide (HEG). The cone-beam computed tomography

scanning was conducted before and after the instrumentation. The canal transportation, centering ability,

Conclusions: The HEDM system outperformed PTG regarding centering ability in the sub-furcation areas
and canal transportation 2 mm below the furcation. However, HEDM showed more dentin removal in the
middle region than PTG, which was resolved when HEG was used. Therefore, using PathFile with the HEDM
system might be suggested.

and canal transportation 2 mm below the furcation. However, HEDM showed more dentin removal in the
middle region than PTG, which was resolved when HEG was used. Therefore, using PathFile with the HEDM
system might be suggested.

Keywords: Canal transportation, centering ability, glide path, NiTi file, root canal preparation
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Flgure 2. Smcar layer removal from the apical third of the canal in six groups
(percenl).
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Minimal apical prepara Health 2015; 7(6):92-96
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Nuovi colori e nuova lunghezza 31mm
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L' EVOLUZIONE DELLA
SISTEMATICA HYFLEX.

LA NUOVA SEQUENZA OGSF PER UNA
ENDODONZIA PIU SICURA ED EFFICIENTE

* HyFlex C\ ha rivoluzionato
|la strumentazione NITi

* HyFlex EDM ha
incrementato sicurezza ed
efficienza
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= e - NOTIFICA DI IRRIGAZIONE AUTOMATICA )
| 4 PROGRAMMI : HYFLEX EDM, HYFLEX CM, (BEEP LUNGO) )
“ MM ONECURVE, MM 2SHAPE il MOTORE Y

AUTOMATICAMENT

»> APPLICANDO UNA LEGGERA PRESSIO
CONTINUA 5SUL MANIPOLO, IL MOTO
| RILEVA  AUTOMATICAMENTE LINTENS
l( AT TUALE DELLO STRESS DEL FILE,
1 CANATOMIA DEL CANALE RADICOLAQ
| PRESSIONE  APPLICATA R_GOLA
CONSEGUENZA L MO\/IM_NTO DEL FILE.

LA RSPOSTA DEL MOTORE E
ﬂ

SEGNALE ACUSTICO Pt
INDICARE IL MOMENTO IN CUI
NECESSARIO ESTRARRE L FIL
DAL CANALE ED IRRIGARE

m1 M1 A 2 I

¥ | NOTIFICA DI CAMBIO FILE !
' AUTOMATICA (PIU BEEP BREVI) ﬁ
4 |

| MOTORE INDICA CHE IL FILE |
| DEVE ESSERE CAMBIATO DOPO
UN' CERTO NUMERO DI UTILIZZI |
|(PER EVITARE LA ROTTURA] |

DIVERSA PER OGNl STRUMENTO E
q | CIASCUN CANALE RADICOLARE.

‘; NON E NECESSARIO L MOVIMENTO
{ DI PECKING NE DI BRUSHING.
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400 rpm
T 2,5 Nem

Opener €DM 181




[IT STEP

cOM GLYOER 153

300 rpm
T 1.8 Nem



U STEP

400 rpm
COM SHAPER 18.045 T 2.5 Nem



U STEP

COM EINISHER 30.4

400 rpm
T 2,5 Nem



