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| Cleaning and Shaping the Root Canal

Herbert Schilder, D.DSF

4
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‘The need lor some mannet of oot canal preparation prior 1o root 1 D E
j canal filling has long been recognized as an essential step 1n endodontc T E R S I O N E
’Y\\eﬁ ﬂ freatinenlt. Concepts concerning the role and pPuUrposc of this canal 1
_ RN . preparation, however, have differed remarkably at different tmes in the 4
‘ 0“\\6 ? development el endodontics and in the hands of different practiioness i
ol :n 08 and teachers. g
: \\; ey S . I nitially, root canals were manipulatcd primarily o allow placement !
W aon 18 - of intracanal medicaments, with litde attempt LO remove completely the i
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arganic conients of the reot canal system. In spite of elaborate modifica-
tions over the years, many methods of preparing root canals mechani-
cally sill fail 1o cleanse 100 canal systems effectively. In iime, the con
cept of modifying root canal preparations Lo facilitate the placement of
root canal fillings became part of accepted endodontic practice, but the
methods employed for these procedures remained, for the most part,
unrelated both o the true anatomy of root canal sysLems and o the
physical nature of the materials with which the root canals were pres
sumed to be filled. !
The paradox existed for many decades that, while reasonable con-
cepls for cavity preparation had been accepted almost universally in
dentistry. the concepts for root canal preparalion remained empirical
and essentially ignored the physical and hiologic requirements for en-
dodontic success. ‘
Over the years, root canal preparaton his been described in a vari-
ety of ways, including instrumentation, biemechanical nstrumentation, )
and chemomechanical hstrumentation. Each term had something 1o
offer in advancing endodontic thinking und pructice and tended 10
include the progress made as each modification was introduced. Root
canal instrumentation implied that instruments designed specifically for

#Associate Prolessar ard Chairman, I)epm'lmf:m af Fndodonucs, aston Uriversiny
Sohow. uf Graduate Dentisay, Bostor:, Massachuscus
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- HYFLEX CM SEQUE

“MEMORIA ELASTICA =@
MEMORIA-DI FORMA CONTROLLATA &
MIGLIORE RISPEFTO ANATOMIA CANALARE

REVERSIBILITA™ DELLA  FORMA



.The use o Ni-ti files made by
heat-treated alloy could
improve the qualities
of root canal shaping rather
than conventional Ni-ti
INnstruments...






PheSenvapne la dentina

AC C E S S O C A M E R A L E J Prosthet Dent. 2008 Apr;99(4):267-73. doi: 10.1016/S0022-3913(08)60059-1.
Residual dentin thickness in bifurcated maxillary first premolars after root canal and post space preparation

with parallel-sided drills.

Pilo R, Shapenco E, Lewinstein |.

STRUMENTAZIONE
CANALARE

PREPARAZIONE POST-
SPACE

J Endod. 2006 Mar;32(3):202-5.
Residual dentin thickness in bifurcated maxillary premolars after root canal and dowel space preparation.

REALIZZAZIONE RESTAURQ et tesmssiiomns umset agemanc




TAMSE 2006

Vertical root tractures in
endodontically treated teeth:

diagnostic signs and clinical
management

AVIAD TAMSE

“...cutting dentin to straight lines at curvatures
weakens the root structure ...

In the infected root canals especially, a balance
betvwveen the need to remove infected dentin and
maintaining sufficient root thickness to withstand the
forces of mastication should therefore be sought. “

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

"Special attention to securing sufficient remaining
dentin should be given to the teeth and roots most

susceptible to fracture, i.e., the maxillary and

“Predisposing factors include loss of healthy mandibular premolars and the mesial roots of the
tooth substance, ... which increases the risk for mandibular molars”

cracks in the body of dentin that can later
propaqgate to fracture "

NPPROCCIO CONSERVATIVO



CONSERVAZIONE DELLA

DENTINA
PERICERVICALE

PCD

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

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

\
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" { Author information

Abstract \
Canal curvatures of 700 permanent human teeth were determined by measuring the angle and the radius of the curvatures and the length of the curved

part of the canal. For each type of tooth (except third molars) 50 were selected at random and were investigated. Size 08 silver points were inserted
£ into the canals, and the teeth were radiographed from a facial and proximal view by using a standardized technique. All radiographs were analyzed by a |

computerlzed digital image processing system. Of the 1163 root canals examined, 980 (84%) were curved and 65% showed an angle < or = 27 degrees ,
' with radii < 40 mm. Thirteen percent displayed angles between 27 degrees and 35 degrees with radii not greater than 15 mm, and 9% of all canals that

were investigated had curves > 35 degrees with the greatest radius of 13 mm. The greatest angle of all the teeth was 75 degrees with a radius of 2 mm.
To define the canal curvature mathematically and unambiguously, the angle, the radius, and the length of the curve should be given. '
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1163 roots examined:
980 (84%) curved

- 65% angle <27°
30% angle 27-35°

9% angle > 35°
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==Si realizza quando FNTIC/N CICLICN

una parte dello
strumento rotante

[ solitamente la punta)
si blocca e |a restante
parte continua a
ruotare alla velocita
preimpostata per
azione del torque del
motore endodontico.
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Rotary NiTi Instrument Fracture and its Consequences

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

< Instrument Fracture and its Conseq

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

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

INn addition, factors related to
clinician experience, technique,
and competence have been
showvn
to be influential

Peter Parashos and Harold H. Messer 2006

; mechanisms of failure of NiTi alloy to minimize its
. occurrence. This has led to changes in instrument de-
' sign, instrumentation protocols, and manufacturing
! methods. In addition, factors related to clinician expe-

rience, technique, and competence have been shown to
be influential. From an assessment of the literature
presented, we derive clinical recommendations con-
\ cerning 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,

o

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 (13,7
rof 21% from 378 dise”
rom a specialis*"

gurs L Lamples of vanous bresof fractarad enzodoatsc cstramesls. (4] Lendado.speral burs, (07 baoes didden dell, (0 whelebezgh of 2 rotan Miamszumen)

(comtzsy of Or. Prier Spll




Nitl Trattato termicamente

oridotto ritorno elastico
[ restoring force)

oMemoria di forma
attivata dal calore




NAVOIDING BRENKANGE
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e PRECURVABILE
e SNAGOMNRE CURVATURE IMPORTANTI
o CENTRANATO NEL CANALE
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Cyclic Fatigue Resistance of Protaper Gold, HyFlex EDM
and K3XF Rotary Instruments

Mohamed M.N El-Tayeb', Mohamed Nabeel’

Aim: The aim of the present study was to evaluate the resistance to cyclic fatigue of different nickel-titanium (NiTi) rotary

1n

M Conclusions: The geometrical design features and mode of manufacturing of the tested nickel-titanium rotary systems have
= a direct influence on their resistance to cyclic fatigue. HyFlex EDM files demonstrated significantly higher cyclic fatigue
usi resistance than Protaper Gold and K3XF. The electrical discharge machining (EDM) technology and the unique cross
b section of HyFlex EDM may be the main reason for this difference.

lo

C

a direct influence (:n their resistanceé to cyclic fatigue. HyFlex EDM ﬁlez demonstrated significantly highe; cgrclic fatigue
resistance than Protaper Gold and K3XF. The electrical discharge machining (EDM) technology and the unique cross
section of HyFlex EDM may be the main reason for this difference.
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Cyclic fatigue resistance of different nickel-titanium
instruments in single and double curvature at room and

body temperatures: A laboratory study
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Abstract

The aim of this study was to co
instruments inside single and
HyFlex EDM #20.05 (HEDM)
were randomised (n=10) for t
vature (i.e. single and double)
fracture (NCF) was analysed b
of all instruments significantly
curvatures, except for HEDM ij
in double curvature than singl
ROTATE #20.05 at 35°+1°C. W
impaired cyclic fatigue resistar

ture. Similarly, double curvatu
of all files except for VDW.RO

KEYWORDS

body temperature, cyclic fatigue, dou
ROTATE

LA ROSA ET AL.

4 | Auslralian /":\ |
Endodontic (..':,’
Journal - |

TABLE 1 Mean+standard deviation of number of cycles to fracture (NCF) of the tested instruments at room and body temperatures, in

single and double curvatures.

Number of cycles to fracture (NCF)

Temperature
20°C +1°C 35°C+1°C
Double

Instrument Single curvature Double curvature Single curvature curvature
HEDM #20.05 4892%' + 344 1508" +242 4136"" + 566 1285" + 302
VDW ROTATE #20.05 20782 +262 881°%+121 821°2 4224 65142 + 41
Mtwo #25.06 962 +129 430°3 479 709+ 57 308% + 64
VDW ROTATE #25.06 1256%3 + 174 607> + 58 8472 4+ 121 4469 + 71

Note: Different superscript letters indicant significant differences between instruments in the same row (p <0.05). Different superscript numbers indicant

significant differences between instruments in the same column (p <0.05).
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HYFLEX EDM SEQUENCE
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HY[-LE=X EDM

NNOVATIVO PROCESSO DI PRORUZIC o
CEFETTO DI MEMOER SO I —
AUMENTATASBEEICENZ A ol TAGLIO
ELEVATISSIMA RESISTENZA ALLA ROTTURA
SUPERFICIE PIU DURA

NUMERO RIDOTTO DI LIME
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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-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.



CMvs EDM
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HyFlex EDM

New OGSF sequence on the horizon
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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




7 COLTENE HyFlex

EDM 18/11 EDM 15/.03 EDM 18/.045 EDM 30/.04

Additional finishers
Finishing Files

v - w, 40/.04
M _d
e — .’ d—# 60/.02




* Sequenza di 4 file-1file per ogni funzione

* Facile da imparare- corrispondenza tra lettera e
funzione

* |dentificazione tramite i diversi colori

N

* Utilizzabile nella maqqior parte dei CaSI
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* Sequenza di partenza per ogni caso, indipendentemente dalla difficolta

* Facilmente gestibile da tutto lo staff

Finisher



Science behind the developments:

N\
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Tip si2e and tapers = perfect match for smooth reach of working lengths  preswie

Immediately usable

Diametro E E
Toll. Minimz 1 Toll. Massima C @
Taper - v
16 i Excellent fracture
Softwane anpows legend: 15 resistance

Safer treatment thanks to the

2 3
> J], '
-— 14 _ _ unigue hardened surface Variable Cross
RED = 1o work & 1o StreSS at o s B
Gey = 1o wabk Same Stress 7 I - S
—_— = breakage resistance
Ohange = Small Medium StnesS, S SR SR
Gheen = hlgh StPeSS 5 _ Triangular O
e crass section
s s attop
= Powerful cutting
7 __ . performance
6 __ s Allows a smaller number of files
5 N for quick preparation
. I = I —
2 0 B | cros section
Highly flexible and mmiddla
1 __ pre-bendable
0 _ _ 5 Evenly, centered preparation

reduces risk of ledging ar
perforation due to the
controlled memory effect

-ae—./\

Quadratic Q

crass section
attip
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New HyFlex EDM OGSF
Settings for HyFlex EDM OGSF

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




Endodontic Heat Treated Ni-Ti
rotary Files

Cyclic Fatigue

250-300

500-800

TORQU Low
"%EJ'MJ 1,5-2,5 N/cm



] the developments:
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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

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
arlilicial canals wilh a 80° curvalure. Cyelic [aligue resislance was celamningzd by the nurrber
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
Companing the same siza instrunrents, HCM had higher NCF than TS (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 of curvature anc access anqulation of heat-ireated instruments de-
creases Lheir faligue resisiance. (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 inslrurmenls may gxnibil 2 higher rsk of nlraoperalive racture wiltin the rool
cangl’. Fragiure mey cocur dus o lorgions fabare or eyddic faligue™®, Cvelic falvus appeers Lo be thy
rmces prassien] came o Cunexpeciad’ oreakagee’. Cyoic Miioue Tacluns ooeors from s incremEn s
crack prapagation cauead oy repaated tencile-compraeaiia streas woen the file i placed in & curved
Caml:.-.'.i.

Seversl factors influence the fracturs of ratary files, such as size, creas-zactianal area. design, nesat
treatment. anc metallurgic poceties of instruments”. One of the mast mpodant varizbles invobed n
irstrumant fractura is thz radius of cunvanue®. This anctomic vanizble plays a enueal role, especialy n 8
shaped cursatures ™', Another carameter is nclned Insertion of the file nte the canal, It decends an e
anatomic access comiguraticon and operator skiis'' <, in partcular, for nonimvasyve dentistry and
cndadontics, tha recent contracted endodontc cavtics could be assadatad vath cxcese e Inclination of
NITI nstruments .

Feal reatments bave boen allerrpled inorder o cevelow a saperclasbc aloy Wil imoroves the
Characiarsics of radivorsn NiTi nistroments™ Hyfless CW TV, Coliine\Whiagdan, Alsiillen,

JOE = Valume 46, Nurmber 3. March 2020

Funenio Pacdula, DS, MS,
PhD, " Giusy Rita Marra La Rosa,
DOS, " Chiara Vivgiite, DDS.”
Emesto Rapisaros, DDS,”
Liyeon-Cheal Kim, DDS, 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
IreTurments.
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.05). Conclusions: An inclined insertion into the canals decreased cyclic fatigue resistance of
thermal-treated instruments with a .04 taper at all radii of curvature tested. The synergistic
effect of a small radius of curvature and access angulation of heat-treated instruments de-
creases their fatigue resistance. (J Endod 2020;46:431-436.)




BASIC RESEARCH - TECHNOLOGY

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

ber

i

ABSTRACT

Introduction: The aim of lhis eludy was o cormpare the nlluences [rom cillerenl access
anckes and cunszahure radii on cvelic faticue resistance o nickel-itanium rotary files.
Methods: 1wo file systems (2Shaoe [1S; MicreMega, Eesangon, France] and HyFlex CM
[HCM; Coltane/Wheledens, Allstatten. Switzerlang]) waere used. A iotal of 182 instruments of
TS #25/04 (TS7), TS #25/.06 (TS?], HOCM #25/.04, and HOM #25/.06 were evaluated ar 3
rnserlion angles 07, 107, and 20°) and 2 radii (3 mm and 3 men) in 16-rmim slainless sleel
arlilicial canals wilh a B0° curvalure. Cyclic faligue resislance was celenmrinzd by the nurmber
of cycles to failure INCF) using a customized @sting cevica. Data were anahyzec statisticalty
with the sgnificance level establichec at 95%. Results: In the 3-mm radius canal, the in-
struments showed lower cyclic fatgue resistance than in the 5-mmm radius canal F <= .05).
HOM #257.06 ana all .C4 taperinstruments had a significant NCF raduction at 20° anc 10+ in
e 3-mm radius canal (P = .CE), whereas TS2 showed no signilicant differences. In the S-mm:
radius o curvatare, although .C6 aper instruments hac ne significar NCF reduction for each
ancke testec, .C4 taper files exhibitec sigrifcant NCF recucticn when tesied at 2C° (P = 0%,
Companing the same size instruncents, HCOM had higher NCF than TS (i? < .05). Instruments
with a .02 tapar exnibited hicher NCF than the .06 ones with the sames heat treatment (P =
05). Conclusions: An nclined inserlion into the canals decreases oychic aligueresslance of
Ferrnal-lresled instruments wilth a .04 aoer &l all radi o curvalure lested. The synergislic
e“act of 2 small radius cf curvatiure anc access anqulation of heat-ireated instruments de-
cregses Lheir (aligue resisiarce. (J Endod 2020,46:431-43536.)

KEY WORDS

2Shape; angle of file sccess: canal curvalure; cangl radivs; cyaic faligue resisiance; HyFlex
CM

Poickad-Ulzrwar (N rolary inslrurmsnls miay gxnibil & bigher rsk of nlraoperalive raclure wilhin the rool
cangl’. Fraciure mey cocur dus o lorgions) fabare or eydic faligue™®, Cyelic faleuy appesrs o be the
rmices pravsien | case of "anexpeciad’ oreakagee”. Cyeic Miigue faclune osors rom s increman s
crack propagation causad oy repeated tencile-campraeaiva streaa wien the file i placed in & curved
canal"*,

Several factors influence the fractura of ratary files, such a3 size, cregs-zactional area. design, nesat
treatrrent. anc metallumic proceties of instruments”. One of the mast impodtant varizbles invobed 0
irstumant fractura is tha radias of cunanue®. This anctomic vanizble plays a enueal role, asnccialy n 8
shaped curvatures™', Another carameter s nclined insertion of the file nte the canal, It decends an the
anaromic access comfiguration and operator sklis'' L In particular, for nonimvasye dentistry and
cndadoniics, tha recant contracted endodontc cavtics could be assadatad vath cxcese e Inclination of
NITI nstruments

Foal reatments bave boen allernrpled inorder o oovelon a saperclasbc adley Wal imoraves the
characiar sics of radiboral NiTi nistruments ™ Hyflesx CW OV, Coléne\NWhiasdan!, AlsiEllen,
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SIGNIFICANCE

The anqulated file access and/
or severe cursed canal
curvawure with a small radius
could influence (reduce) cydc
tatigue resistance of heat
treated nckel-titanium
rerurments.
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Artificial canal

5-mm radius
60° angle

3-mm radius
60° angle

.05). Conclusions: An inclined insertion into the canals decreased cyclic fatigue resistance of
thermal-treated instruments with a .04 taper at all radii of curvature tested. The synergistic
effect of a small radius of curvature and access angulation of heat-treated instruments de-
creases their fatigue resistance. (J Endod 2020,46:431-436.)
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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.
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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, 2Dentist, 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 (7 = 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,

\ 7

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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International Journal of
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Evaluation of Cyclic Fatigue of Hyflex EDM, Twisted Files, and ProTaper
Gold Manufactured with Different Processes: An In Vitro Study

Pooja D Khandagale *, Prashant P Shetty

34 Anand Marya >, Pietro Messina ©, Gius

Result

The Hytlex EDM (774.29) exhibited the maximum cyclic fatigue resistance compared to
Twisted files (654.875) and ProTaper Gold (375.575). A statistically significant difference

was observed between the tested groups.

Conclusion

The Hyflex EDM files showed the highest cyclic fatigue resistance, followed by Twisted files
and ProTaper Gold files.
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TCNA-TACTILE CONTROLLED ACTIVATION
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CASE REPORT

Root canal treatment of a dilacerated
mandibular premolar using a novel
instrumentation approach. A case
report

A. Chaniotis' & C. Filippatos®
'Private Practice, Kalithea: and “School of Dantistry, Natonal and Kapodistran University of
Athens, Goudi, Athens, Greece
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Penetration of Irrigant

File #20 File #25 File #30  File #35 Negatfive Pasitive
control control

Flgure 2. Smcar layer removal from the apical third of the canal in six groups
(percenl).




"BACTERIA ARE
RESPONSADILE FOR EVERY
ENDODONTIC LESION”

KAKEHASHI 1965



DIAMETRO DELLA PREPARAZIONE

La minima
e STrumentQzione
. necessaria per

Minimal Apical Enlargement for Penetration of Irrigants to the Apical Third of Root Canal

Minimal apical preparation ... Srikanth P ¢t al Journal of International Oral Health 2015; 7(6):92-96

System: A Scanning Electron Microscope Study

P Srikantl’, Amaravadi Gopi Krishna®, Siva Srinivas®, E Sujayeendranatha Reddy’, Someshwar Battu®, Swathi Aravelli’ ‘ : * r Z i
Conclusion: Minimal apical enlargement for penetration of e e o o
irrigants to the apical third of root canal system is #30 size. @ g | I r r g O I I | | ' @
_‘_ ® | “
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DIAMETRO DELLA PREPARAZIONE

ALLARGAMENTO - MIGLIORA EFHICACIA
APICALE RRIGANT]
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MIGLIORE DISINFEZION
MECCANICA




DIAMETRO DELLA PREPARAZIONE
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TABLE 1: Ratio of diameters in the apical part of root canal in teeth with and without periapical lesions: all presented as median and interquartile
ranges.

Group N Median Interquartile ranges 25%-75% Significance
Teeth with lesion 3¢ ' 36.25-60 A

Teeth without lesion )5 3¢ 35-40 B

TERMINARE LA SAGOMATURA A 25/06 E UN
COMPROMESSO DETTATA DA LIM |

TECNOLOGICI MA NON DA VALUTAZION
ANATOMICHE

25 30 35 40 45 50 55 60 70 80 90 100

B No Lesion

- Leson LA MEDIA DEI DIAMETRI APICALI E DI 40 NEl DENTI
CON LESIONE E 35 NEI DENTI SENZA LESIONE
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GEOMETRIN PREPARNZIONE CANANALARE
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DETERSIONE MECCANICA

MIGLIORNANENTO
PERNENBILITN NPICNLE
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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

UNOMINOr Oreporazione apicale in canalicurvi € oiu sicura

N OEICiPOCO preparatiil disinfettonte arrivameno

. BACTERIA

Boutsioukis et Al 2010
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DIMINUZIONE dello conicita



DIST:50.3 MB1: 30.4

PAL:60.2 MB2: 30.4



Nitl Trattato termicamente ED/WV
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Obbiettivi del Trattamento

s Conicita continua da corona ad apice

Meccanici 3k PheSenvabe le cunvatune del candle
5k PheSenvane il diametho apicale
siologic sk Rimuovere la polpa malata

sk Ridurbe la cahica battenica



ONE MORE THING



MOTORI ENDODONTICH

= MANTENERE LA VELOCITA’ DI ROTAZIONE COSTANTE
= GESTIONE DEL TORQUE DI AVANZAMENTO DEL FILE
= OTTENERE UN CARICO COSTANTE SUL FILE
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Descrizione del Prodotto

Specifiche

 Wireless

 Rotazione Continua @

* Movimento Reciprocante con preimpostazione de //-
angoli di rotazione del OneReci { ) |

e

* Localizzatore Apicale Integrato

» Contrangolo Isolato

* Files Coltene preimpostati, per un facile utilizzo

7 COLTENE



Descrizione del Prodotto

Benefits

& (o
* Rilevatore d’apice integrato & Rotazione Continua + Movimento
Reciprocante:

TUTTO IN UN DISPOSITIVO

* Contrangolo isolato con dimensioni ridotte per:
FACILITA’ DI UTILIZZO, FACILE ACCESSO E MIGLIORE VISIBILITA’

* Files Coltene preimpostati:
RISPARMIO DI TEMPO E FACILITA’ DI UTILIZZO

7 COLTENE



CanalPro X-Move

Contrangolo:
*Trasmissione 6:1
*Rotazione di 360 gradi

Torque range: 0.4 Ncm - 5.0 Nem (4 mNm — 50 mNm)
Speed range: 100 rpm — 2500 rpm

Regolazione degli angoli di reciprocazione: intervalli di 10°
Angoli possibili: 20° - 400°

Contrangolo di dimensioni ridotte:
Diametro di 8 mm ed altezza di 9.7 mm

7" COLTENE



THE FUTURE IS NOW

CanalPro Jeni

CanalPro™ Jeni

V[

« COLTENE




Caratteristiche Tecm
V| Motore da tavolo cordless -

| Monitor touch screen 7" a colori
V| SchedaSD contenente l software

| Gontrangolo con rilevatore d'apice integrato
V| PedaleBluetooth




'OCALIZZATORE D‘APICE
NTEGRATO '8

CanalPro” Jeni

«» COLTENE
- v
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Q NOTIFICA DI IRRIGAZIONE AUTOMAT\CA e
[IBEEP LUNGO]

NOTIFICA DI CAMBIO FILE
LAUTOMATICA (PIU BEEP BREVI)




4 PROGRAMMI : HYFLEX EDM, HYFLEX CM,
MM ONECURVE, MM 2SHAPE

APPLICANDO UNA LEGGERA PRESSIONE
CONTINUA  SUL MANIPOLO, IL MOTORE
RILEVA  AUTOMATICAMENTE L'INTENSITA
Al TUALE DELLO SITRESS DEL FILE,
L'ANATOMIA DEL CANALE RADICOLARE E LA
PRESSIONE  APPLICATA E REGOLA DI
CONSEGUENZA IL MOVIMENTO DEL FILE.



4 PROGRAMMI : HYFLEX EDM, HYFLEX CM,
MM ONECURVE, MM 2SHAPE

LA RISPOSTA DEL MOIORE E
DIVERSA PER OGNl STRUMENTO E
CIASCUN CANALE RADICOLARE.
NON E NECESSARIO IL MOVIMENTO
DI PECKING Nt DI BRUSHING.



I(\IBOEEI;IE:NDCQCIS’RIGAZIONE AUTOMATICA
L MOIORE EMEITITE
AUTOMATICAMENTE UN
SEGNALE ACUSTICO PER
INDICARE IL MOMENITO IN CUI E
NECESSARIO ESTRARRE L HILE

DAL CANALE ED IRRIGARE .



NOTIFICA DI CAMBIO FILE
AUTOMATICA (PIU BEEP BREVI)

L MOTORE INDICA CHE IL HILE
DEVE ESSERE CAMBIAIO DOPO
UN CERTO NUMERO DI UTILIZZI
[PER EVITARE LA ROI TURA)
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MES: 30.4
DIST: 40.4






N-TIROTARY FILES: TIPS AND TRIGKS

= 2-3 Movimenti con leggera pressione apicale,
senza forzare

= Movimenti di spazzolamento in uscita ( brushing)
= Pulizia dello strumento dopo ogni fase di utilizzo

= |rrigazione, pervieta col K-10, Irrigazione dopo ogni
utilizzo di uno strumento rotante.

= |n caso di non progressione dello strumento,
cambiare strategia di strumentazione, strumento, o
sequenza.



HT Ni-Ti in Retreatment: biq files 40.4
Or HYFLEX rRENOVER




GFUMEI@TISCALILIT

DRGFUMEIENDODONTICS

o m WWW.SHAPE-IT-ENDO.SOCIALACADEMY.COM



mailto:gfumei@tiscali.it
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Dr Giranluca Fumei



—— e e

<
<

“

{-4
-
k
-

—

L]

{ gl e S

2

|

B — - ——

i
.

[ ] .
=
P

L

P 1

@
—

Py T

LUCRLLOT

P .

T

L h:u-.._,
|- EzirEeEL
Rl

|

el g

]
u-ui
r=a'
| W
w i

-
- _u

.4
|8
B

EEERERERELY

““q‘l"‘.—:‘j
- = |
=] s
= — M
=

——
-

'kl
o

PREEYE

nunre
MINE

AEEED PEERYL

e Q%E' Ppshest-yebinttad 2« A1, |
r
| A
PSRN TY =

%, g o Ya) v
T AR S (PN
-f ; 4 3

L)

W)

I'A
LA ':l
™ h 1 1

" i (1B :







[ STep 4

LUNGHEZZA OI LAUORO /



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



