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OBBIETTIVO

| recupero dellelemento dentario

affetto da patologia pulpare o
periradicolare

ed Il n'faristino della sua funz 1one.
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Obbiettivi del Thattamento

% Conicita continua da corona ad apice
MEccANICI kPheServare e cunvature del canale
skPheSenvane il diametho apicale

skRimuovene la polpa Malata
skRidunre la cahica battehica
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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
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Endodontologia y § cces

dalla diagnosi alla terapia id -AUDIO LUIGI CITTERIO,

s ENDODONTICALLY, ANCCESS OBJECTIVES ARE
CONFIRMED WHEN ALL THE ORIFICES OF

A FURCATED TOOTH CAN Be VISUALIZED
WITHOUT MOVING THE MOUTH MIRRORY”

A

C.J.RUDDLE (2007)
edi-ermes ENDODONTIC ACCESS PREPARATION THE TOOLS FOR SUCESS,
DENTAL PRODUCTS REPORT
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9
Errors accumulate during procedures.

That’s the reason botching the access at the start of

an RCT is so much more devastating than problems

that come just before finishing the case.
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Colleagues for
Excellence

Spring 2010

Access Opening and Canal Location

Published for the Dental Professional Community by the
American Association of Endodontists
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LA INCOMPLETA RIMOZIONE DI TESSUTO CARIATO

4

AUMENTA NOTEVOLMENTE IL RISCHIO DI

CONTAMINAZIONE DELL'ENDODONTO DURANTE LE
FASI DEL TRATTAMENTO.

L’ AAE CONSIDERA LA RIMOZIONE DI RESTAURI
INCONGRUI E DEL TESSUTO CARIATO, CONDIZIONI

IMPRESCINDIBILI PER UNA PROGNOSI FAVOREVOLE
DELLA TERAPIA.
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MORFOLOGIA DELLA CAMERA PULPAKRE
DALLA RICERCA DI BASE ALLA METODOLOGIA CLINICA

ALLAN §. DEUTSCH

MISURE MEDIE IN MM PER I MOLARI MASCELLARI E MANDIBOLARI

00 N B L
1,88

Media (max)

(mand)

SD (max) 0,69
(mand) 0,68

Variazione % , 14,11 36,50

(mand) ; 20,0( 14,60 43 .00

Molare inferiore Molare superiore

*INFORMATORE ENDODONTICO. vOL 8
NUMERO 12005



LEGGE VARIAZIONE DEL COLORE

LEGGE 1: IMBOCCHI TRA PARETE E PAVIMENTO

LEGGE 2: IMBOCCHI AGLI ANGOLI TRA PARETE E PAVIMENTO

LEGGE 3: IMBOCCHI AL TERMINE LINEE DI SVILUPPO RADICOLARI

LEGGE DELLA SIMMETRIA 1(ECC MOL MASC) IMBOCCHI EQUIDISTANTI
DA LINEA MEDIANA MEDIO-DISTALE

LEGGE DELLA SIMMETRIA 2 (ECC MOL MASC) IMBOCCHI
PERPENDICOLARI A LINEA MEDIO-DISTALE CENTRALE
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The ferrule effect: a literature review

N. R. Stankiewicz' & P. R. Wilson?

'General Dental Practice, Bath, UK; “Schoel cf Dental Science, The Uriversity of Melbourne. Melbeurne, Australia

Abstract

Stankiewicz NR, Wilsan PR. The lerals eflect: o liesstone
riviewes. hfevemetaorss! Frafcante: S 38, B7h BRY NG

Literature raview A lerrule is a meral ring ar cap
used to strengthen the end of a stick or tube. Tt has
been proposed thel the use of a ferrule as part of the
corc or artificial crown may be of benefil in
remforcmg root-filled teeth. A review of the literature
mvestigating this effect is presented. The literature

demonstrates that a ferrule effect occurs owing to
the artifical crawn lracing  apainst the dentine
extending coronal to the crawn margin. Qverall, it
can he concluded thar a ferrnle is desirable, bnt shauld
not be pravided ar the expense of the remaining
tanth/roat structure.

Keywords: denlal prosthesis design, [errule. post
and core. woth.

Kecelved 30 November 20015 accepted D Marek 2002

introduction

Successful restoration of root-flled teeth requires an
effective coronal scal, protection of the remaining tocth,
restored funcion and acceptable aesthetics. A post-
retamed crown may be indicated to fulfil these require-
ments. However, one mode of failure of the post-restored
tanth isroot fracture. Therefore, the crawn and past pre-
naration design features that reduce the chance of rant
fracture would be advantageous.

Aferrule is a melal ring or cap intended for strength-
ening. ‘The word probuably criginates from combining
the Latin feriron (ferrum) and bracelecs iviricla) (Brown
1993, Adental ferruleisan encircling band of cast metal
around the coronal surface of the tooth. It has been pro-
posed that the use of a ferrule as part of the core or arti-
ficial crown may be of benefit in reinforcing root-filled
teeth. A protective, or Terrule effect’ could occur owing
to the ferrule resisting siresses such as funciional lever
forces, Lhe wedging effect of tapered posts and the lateral
forces exerted during the post inscrtion (Sorensen &
kngelman 19900,

Corzespondence Assoclate Prefossor Poter ROWilsor, School of Denzal
Science, 711 Clizabetk  Sweet, Melbvourne, Vie 2000, Aunstweslia
Tel +€15 9241 0275 Tax: +613 9341 0339; c-mall: provilson @ unimelb.
edu.au)

2 U02 B ackwwel Science Lid

A literature search was conducred using the Medline
dalabasc to End papers thel have examined the ferrule
effect or made relference Lo il. Papers were found by
scarching for the word Terrule’, 'hose pertaining (o den-
listry were then obtained and read to sce whether they

contributed in examining the ferrule effect. Some of

thereferencesused inthese napers provided lurtherarri-
cles of interest.

Laboratory-based investigation of the
ferrule effect

Most rescarch investigating the [errule cfiect has been
conducled in the laboratory. The complexity of the oral
environment prevents clear extrapolation owing to the
simplicity of the experiments.

Studies without use of artificial crovwns

The concept of an extraccronal ‘brace has been
proposed (Rosen 1961) and defined asa”. . . subgingival
collar or apron of gold which extends as far as
possible bevond the gingival seat of the core and
completelv surrounds the perimeter of the cervical part
of the tooth. It is an extension of the restored crown
which, by its hugging action, prevents shattering of the
root.”

Intsrational bndodontic Joumnal 3%, LrL-LE 20U

Cepula

Conclusions

Laboratory evidence shows in some circumstances that
a ferrule effect occurs owing to the crown bracing
against the dentine extending coronal to the crown mar-

gin. Furthermore, a mgmﬁcant increase in resistance
to failure in smgle roote‘ o oy T Rp s .

dentine extends at least 1.5 mm. However, the cost of get-
ting this support in teeth with no coronal dentine is loss
oftooth tissue.When assessing a tooth prior to root treat-
ment and subsequent restoration with a crown (if
needed), a ferrule would be desirable but not at the
expense of the ren otottu

STANKIEWICZ & P. R. WILSON. 2002
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Prreservare |a
massima quantita
di tessuto dentale
durante l|la terapia

endodontica
"Evitare” | 3

frattura deqgli
strumenti rotanti



Preservare la dentina

J Prosthet Dent. 2008 Apr;89(4):267-73. doi: 10.1016/S0022-3913(08)60059-1.

E— ,\C C E S S O C /\ N\E R /\L E Residual dentin thickness in bifurcated maxillary first premolars after root canal and post space preparation

with parallel-sided drills.

Pilo R, Shapenco E, Lewinstein |.

- STRUMENTNZIONE
CANNLNRE

Int Endod J. 2008 Dec;42(12):1071-6. doi: 10.1111/j.1365-2581.2008.01632.x.

Micro-computed tomography of tooth tissue volume changes following endodontic procedures and post
space preparation.

Ikram OH, Patel S, Sauro S, Mannocci F.

- PREPNARNZIONE POST-
SPNCE

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

= RENLI22N2IONE RESTNAURO |secs ssennscoms rases asemanc




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




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

AVIAD TAMSE

teoth. rognosis most often is hopclzss and differential diagnosts from other pathoss: may be

Nevertheless, proper diaghosis is <itical to distinguish a fracture complication From 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

"Predisposing factors include loss of healthy
tooth substance, ... which increases the risk for
cracks in the body of dentin that can later

propaqgate to fracture "

A most frustrating complication te root caral thesapy is vertical root fricture (VRF ) in an endodc

TAMSE 2006

“...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. “

"Special attention to securing sufficient remaining
dentin should be given to the teeth and roots most
susceptible to fracture, i.e., the maxillary and
mandibular premolars and the mesial roots of the
mandibular molars”

NPPROCCIO CONSERVATIVO
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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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The Effect of Endodontic Access Cavities on

Fracture Resistance of First Maxillary Molar Usinc
the Extended Finite Element Method

Yiyi Zhanyg, PhD, DDS, Yuxuan Liv, DDS, Yl She, DDS, Ye Liang. PhD, DDS, Fei Xu,

and Changyun Fang, PhD, DDS

Introduction: The purpose of this study was to predict
the fracture resistance of an endodontically treated first
maxillary molar with diverse access cavities using the
extended finite element mode! (XFEM). Methods:
Based on micro-computad tomographic data of first
maxillary melers, the model of a natural tooth and 3
andodontically treated teeth with conservative end-
odontic cavity, modified endodontic cavity, and tradi-

lional endedontic cavily were generated. Four slatic
Ipads (80O N in total} were applied vertically ta the con-

tact points. The distributions of von Mises stress and
maximum principel stress were calculated. XFEM was
perfarmed to simulate crack initiation and propagation
in enamel and dentin. Results: In the cervical region,
larger stress concentration areas ware found in the
modified endodontics cavity and the traditional end-
adontic cavity compared with the natural teath and
the conservative endodontic cavity. Yon Mises stress
was concentrated around e palatal rool, end tensile
stress was concentrated cn tha masicbuccal root. The
XFEM results showed that the credks in the enamel
were initiated from the mesial groave, propagated fo
the central fossa, and finally initiatad tha damaga in
the dentin. Conclusions: The fracture resistance of an
andodontically traated tooth was increasad by preparing
the conservative endodontic cavity. The fracture of the
maxillary first molar originated from the mesiel greove
of the enamel, propagated through the groove, and
finally induced the damage in the dentin. {J Endod
2019:45:316-321)

Key Wonis
Accass cavity, extended finite element method, fracture
failure, minimally invasive endodontics

|ncrensm; the long-leom Significance

success of endadonti-
cally treated tecth s still 2 The conservative endodontic cavity reduced the

syess concentration in the cervical region and
i i b P 7 ke o e
resistanoc. Recently, tooth the removal of dental hard tissue is a practical
mmﬂ]. Imrgrltv; was approach 1o incraase the fracture resistance of
considered as the domi- endedontically treated teeth.

nant factor impacting the

fracture resistance of endodontically treated teeth (1). To preserve the maximum tooth
struciwre and the opimized biomechanical behavior of endodontically treated tecth,
minimally invasive endodontics (MIE) was praposed (2).

Following the trend of MIE, Clark and Khademi (3) reported a conservative end-
odontic cavity (CEC) focusing on minimizing woth strocmre remaval. Unlike the tradi-
tional endodontic cavity (TEC), which required removal of the entire chamber roof and
parl of the cervical denlin protrusions lo provide straight-line aceess to the middle third
of root canals (4), the CRC only provided curved paths for endodontc instrumentation
entering into each root canal orifice and preserved dental hard tissue to (he greatest
extent (3). However, without straight-line access, the CEC added the difficulty of cad-
odontic trearment and increased the risks of iatropenic complications (5-7). In
recent vears, lots of rescarchers paid adention (o e CEC. However, the study results
remained few and conroversial. Some studies emphasized the importance of
preserving dental tissue by preparing the CEC, especially the signiticance of
preserving pericenvical dentin (8). whercas some studies held opposile opinions
(9). They insisted that the defect of dental hard tissue, such as the loss of the marginal
ridge or dental cusp, resulled in a reduced fracture resistance of cadodontically treated
teeth compared with the CEC (9). Thus, full understanding of the effect of the CEC on the
fracturc resistance of endodontically treated teeth secms to be particularly important.

Finite element analysis is a promising method to investigate the dental biomechan-
ical process (10). However, traditional finite element analysis, which was frequenty
used in dental biomechanical studies, could not simukate the dental mechanical process
tharnughly. These studies all assumed the model would stay intact doring the whale
loading period and ignored the most important mechanical process—fracture and -
tigue (110, A new modeling wehmgue named (he extended finite dement method
{XFEM) was used in this smdy to simulate crack initiation and propagation in dental
hard tissuc. XFEM is a method developed for computationally predicling crack initiation
and propagation in britfle materials (12). The main advantage of XFEW is that it nat only
allows modeling of crack initiation and propagation automatically but also reduces

from the Department of Stomatelogy, Xiengya Hospital, Central South University, Changsha, Hunan, China.
Address racuests for reprnts t Dr Changyun Fang, Department of Stomatology, Xiangya Hospita!, Central South University, 8/% Xiangya Road, Changsha, Hunan,

China. E4mail address: fengoy@csuedu.an
0C99-2399/¢ - see front matter

Copyright @ 2018 American Associaden of Endodentists,
nttps:hicai.orgy10.1D16/ joen.2018.12.006
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APPROXIMATELY 43.52% AND
34.39% ADDITIONAL CORONAL
TISSUE WAS PRESERVED BY THE
CEC AND MEC COMPARED WITH
THE TEC. ON THE OTHER HAND,

AT

PRESERVED DENTAL HARD

TISSUE AT THE EXPENSE OF
INCREASING THE CURVATURE OF
THE END-ODONTIC INSTRUMENTS.
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4 NO. T, 1962 The forms of the bending curves in Fig. 5 indicate that ]

oL T permanent deformation of the 3-mm apical regions of the ]

b, stainlcss steel files began at a bend anghke of approximately 30 ‘

. ! degrees, but that the apical regions of the Nitinol files were

T o's|ona‘ . undergoing largely elastic deformation even at bend angles of

AL by The and k! S0 degrees, The latter was supported by visual observations

Copyrant © el d“\g | of the Nitinol files after unloading, where very little, if any,
permanent bends were evident.

al Files . The Nitinol files also exhibited considerably greater resist-

: ance 1o fracture in torsion than the stainless sieel files. For

Pno, 1

| witiam A Brontey: 851 " et :

g0, WOS, M5, NS ;

\ Ha m..‘ w .h! m;,» e — 3
Stardess Steel

10

TORSIONAL MOMENT {gm-cm)

.
—,—
~——

TORSIONAL MOMENT (gme-cm)

T AJ L] 1 |
90 180 270 0 4N

ANGULAR DEFLECTION (deg)

plockwise Lorsion test results for the size #15 Nitinol
Ssteel Mes. The two nitial data points for the Nitinol fles

m determinad with the torque mater, and the two plots
ng v (4 10 intersect the origin. Both of these considerabons
1-3). Weine at cha canals. : pad In Figs. 5 and 6.
< e of insire ion of curved Juring the jmstou-
o ute in the PrEORT 00 o may 008 on genesis: the DS
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LEGANHI

= Composto binario intermetallico ed equiatomico

S55-45




2. N\Ustenite i

La leqa puo avere due conformazioni atomiche:
'’Nustenite e |la forma piu "Rigida e Stabile "a reticolo
cubico. La Martensite e la forma meno stabile e piu
plastica a reticolo esaqonale compatto.
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Pseudoelasticita o Superelasticita

Memoria di forma




TRANSI2IONE NUSTENITE-MNRTENSITE
INDOTTA DN STRESS (SIV ]

TEMPERNTURAN >N\F

Auslenile

Stress

applied

v

Stress induced
martensite

Stress
removed

A

Austenite

(b)

SUPERELNSTICITN O PSEUDOELNSTICITN

== La leqga puo subire ampie deformazioni reversibili in
campo elastico, sotto carico costante, per un
cambiamento della struttura cristallina ( 8%]

== La temperatura alla quale avviene |a transizione e
maggiore della Nf ( lega completamente in fase
autentica)

== || Carico determina una transizione da Nustenite a
martenite indotta da stress ( SI)

== Nlla rimozione dello stress |la martensite, instabile ad
una temperatura ambientale superiore ad Nf, ritorna
alla fase autentica rilasciando enerqgia con un
movimento rapidissimo ( restoring force/spring back]



MENORIN DI FORMAN

==Quando la lega Ni-ti vine portata a bassa
temperatura, assume una configurazione di
tipo martensitico

==La lega in fase martensitica ha un basso limite
di snervamento, ossia e facilmente
deformabile

==Con il riscaldamento, |a lega riarranqgia la sua
struttura cristalling, ritorna in una
configurazione autentica riassumendo |a
forma iniziale

==La temperatura alla quale |Ia leqga ricorda Ia
sua forma primitiva puo essere modificata
attraverso appropriati trattamenti termici

TRANSI2IONE NUSTENITE-MNARTENSITE
INDOTTA DALLA TEMPERATURA (TI1)
TEMPERNTURN < N\F

7
@
4
N3
S
o
.

E

\\«

\./’\
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. ceformation
cooling

/ /
ay %
(b) twinnea martensite
9
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(c) De-twinned martensite

/.\ //.\_/’.
A | A
E N
\'/‘\
™.
N

//‘\
.\ /.\ .
~a - e
e %o
o
.

&

/

> e o o
(a) austenite



|la leqa austenitica sara dura,
rigida e con maqgqiori proprieta
di esercitare |la Superelasticita.

La leqa martensitica d'altra
parte sara morbida, duttile e
facilmente deformabile e con
proprieta di Memoria di
Forma.










NHTIROTARY FILE

*PheSenvape ['anatomia

*KRimanene centhnato nel canale

*Ceficienza di taglio

#Numepo pidotto di paSSaggi / Sequenza bneve

*ReSiStente



(eSS EnponS Than StainleSS Steel
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PERFORATIONS
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MeccaniSmi di €rattuha

&) FATICA CICLICA

TORSIONE
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FRNATTURANA DN\ TORSIONE
FRATTURA DA

==Si realizza quando FNTICN CICLICAN

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




'’Nustenite in virtu della sua maqgqiore
rigidita avra una magqiore resistenza
allo sforzo torsionale.

La Martensite avendo una disposizione
atomica con atomi orientati diversamente

rispetto all'’\ustenite presenta una
maqqiore resistenza alla fatica ciclica.




FRATTURA DA FATIGA GIGLIGA: FATTORI INFLUENZANTI

=Diametro, conicita e sezione del file

=Tipo di rotazione e Movimento dell’operatore
=Numero di utilizzi

=Disinfezione e sterilizzazione

=Anatomia Canalare




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!




MOTORI ENDODONTICH

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




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




MAXIMIZ2E ECEICENCY & AUOID BREAKAGE
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MAXIMIZ2E ECEICENCY & AUOID BREAKAGE
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EVOLUZIONE DEL DESIGN: DISEGNO DELLE LAME

PROFILE CROSS SECTION, K3 FILE CROSS SECTION
NEGATIVE RAKE ANGLE POSITIVE RAKE ANGLE



Adaptive Motion Technology

CanalPro™ Jep;

Rotary: 600°clockwise and 0° Reciprocation: 370°clockwise and
counterclockwise file motion when up to 50° counterclockwise file
no load is applied. motion when load is applied.




Changing the DNA of NI-ti






Viaterial
Evolution




VARIAZIONE DELLA TEMPERATURA DI TRANSIZIONE FRA LE DUE FASI

~LATEMPERATURA DI TRANSIZIONE DETERMINA LE GARATTERICTICHE DEL
FILEA TEMPERATURA AMBIENTE




TEMPERATURA AMBIENTE

M «—— =™ ——

Temperatura Transizione

STRUMENTO TRATTATO TERMICAMENTE




TEMPERATURA AMBIENTE

M «— =™ ——

Temperatura Transizione

STRUMENTO TRADIZIONALE




MARTENSITICA
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Nitl Trattato termicamente

oridotto ritorno elastico
[ restoring force]
oMemoria di forma attivata
dal calore
. oFase Martensitica stabile a
. t°ambiente
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TABLE 1. A List of Fiterstire o the Mechanical Properties of Thermoeanch

anically Treated NiTi Instruments with Cootinmces Botation )
Phase transformation Flexible property Cyclic fatigue Torsional fracture [/
CM Wire (HyFlex Shenetal, 201 (44) Testarelli et al, 2011 (105);  Shenetal, 2017 (39%
M, TYPROON

Casper et al, 20m (95);
Zhou et al, 2012 (@) Shen et al, 2012 (40), Peters et al, 2012 (92)
Infinite Flax NiTI)

Peters et al, 2012 92)
M-Wire (ProFile GT Alapal: et al, 2009 (47); Gac et al, 2012 [41) Gambarin: et al, 2008 (66L  Johnson et al, 2008 (58);
Series X, Profile  Shen et al, 2011 (44),

Johnson et al, 2008 (58); Kramkowski and Baheall,

Vortex, Vortex Ye and Gao, 2012 (a5) Larsen et al, 2009 (59); 2009 (90);

Blur) Kramkowski and Bahcall, Casper etal, 2011 (95%):

2009 (50); Bardsley et al, 2011 (100); 1
Gao et al, 2010 (38); King et al, 2012 (96); 4
AlHadlaq etal, 2010 (67): Gao et al, 2012 (41) ¢
Hilfer et al, 2011 (BA)
Gav et al, 2012 (41);
Plotino et al, 2012 RA)
R-phase vare Hou et al, 2011 (43); Cambarini et al, 2008 (48), Gambarini et al, 2008 (66}, Garnbarini et al, 2009 (98),
(K3XF, TFs) Shen et al, 2011 (44) Hou et al, 2011 (43) Larsen et al, 2009 (69); Park et al, 2010 (93),

Kim et al, 2010 (70}); Gambarini et al, 2010 57
Bhagabali et al, 2011 (71)  Casper etal, 2011 (95);
Rodrigues etal, 2011 (72): King et al, 2012 (56)
Pedulla et al, 2011 (73]

Hilfer et al, 2011 (Ba)

comventionl NiTi wire (Fig 24=07) Henee, it ix nit surprising tha
CM sertes files had fatigue ressstance superior w that of files made
from conventiona N1y alloy

Endodontic instraments are wsed 1o prepare the oot canal in
the presence of an irvigating solution. A recent sudv (40) showe] M-Wire
that 2 (M Wire indruments (ie. TYP CM and NEYY (M) yielded A lew years ago, 2 medification of (he SESO8 Nili allky used for
&A= times longer fatigue ife than conventional NiTh Rles with (he endodontic instruments wis devdoped (63) by Dentsply (M-Wire)
same destgn under various solutions. The faugue Wfe of 3 conven- Several sudies have exammed the fatigue reststance of M-Wire NiT) files
donal SE NI Instruments was unaffecied by the emironments, [38, 41, 66-6%). However, the resulis from these studies cannot easily
whercas the fatigue life of the 2 O file tvpes was much longer in be compared with one another because of variations in the
liguicl media than in air. This may imply that the Fatigue of NiTi alloy

medium seems o serve ax an effective hear sink 1o facilitaie the
loag fatgue bfe of the (A1 Insrument

experimental design and testing model
e pe? . .8 : Is Snsilive o emperure, both lecally and crvirvamentally. A fune- A major draaback of most bhoratory wsting of the fatigue
edo‘\'“a w\af v \ Qoﬁ“d (et tion of (he aeous media in metal faligue bebuvior is to carry the behavior af NiTh ralary insdruments is the inability & elamirite several
6“‘-‘60“ e\d\\)“";'a mpact the heat away from the metd-lo-metd wnltact Therefore, an agqueans confounding factors, such as maerdal properties. design. and
qpes v s, WP f!*‘““?‘ \usho
n )
e
o

Z0(5

HEN et AL JOE

Figure 2. Huumu:mxraph» ol a fracture surface of TYP fles with fe region
orgis Lamows). () The overd | view of the TP hle (N, = 215, i mple area is
view of the TYP OM file with 2 erack origins (wrrones) (N = 1280,

of fatigee crack propagation and dinplde 1rex oullined (dovted live) with aadk
O) ) A Nigh-magnibic atioe view of the rack odgin (arow). (€) An overall
dimple area is 36%). (D) A high-sagrification view of | erack ocigin (urron).
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20117 YA SHEN et AL

TABLE 1. The Number of Revolutions to Fracture (Ny), the Maximum Surface Strain Amplitude (¢,), and the Dimple Area/Total Cross-section Area on the Fractured
Instrument (%) for Each Brand at the Curvature of 35° and 45° in Dry Condition

45° 35°
Size 25/.04 N¢ €, Dimple area (%) N; €, Dimple area (%)
ProFile 8.3 4 1.2 71 £ 6 40 1 180 6.2 + 0.4 67 +:8
TYP 8.4+ 0.5 75 + 1 ; 645 £ 231 . 6.0 + 0.9 72 +5
TYP CM {1340 £ 160 J§ 4.2+ 1.1 43 + 17 {2422 + 1806 i 3.9+ 0.7 28 + 6
‘NEYY 320 + 92 6.4 + 0.3 79 + 3 1213 =430 3.6 £ 0.6 71 =4
NEYY CM 2629 + 125 344 0.7 43 + 9 3491 + 1,782 2.2+490.9 39+ 6

INSTRUMENTS MADE FROM CM WIRE HAD A SIGNIFICANTLY HIGHER
NUMBER OF REVOLUTIONS TO FRACTURE THAN THE CONVENTIONAL
NI -T1 WIRE FILES



YA SHEN et AL
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into a single process. The newly developed thermomechanical treat- %
ment of NiTi files gives them better flexural fatigue resistance than £

files of similar design and size made from conventional NiTi alloy. 3§
¥ The unique material properties make them particularly suited for 3
¢ endodontic treatment. Although the details of the thermomechanical §




Cndodantic Heat Theated Ni-T Rotany ileS

~“Reduced Elastic memory
>Shape Memory Heat Activated




Endodontic Heat Treated Ni-T Rotahy GileS

n 250-300
500-800
] l -

Low
((W] 1,9- 25N/cm

TORQUEN




Nitl Trattato termicamente

oRridotto ritorno elastico ( restoring force)
oMemoria di forma attivata dal calore
oMaqgqgiore resistenza alla fatica ciclica




Nitl Trattato termicamente

oN\pertura piu’ conservativa
orisparmio dentina pericervicale




LA PRESERVAZIONE  DELLA  DENTINA
PERICERVICALE DURANTE UN
ITRATTAMENTO ENDODONTICO
RIDUCE IL RISCHIO DI CFR
RIDUCENDO LA TRASMISSIONE  DEL
CARICO OCCLUSALE ALLE RADICI

Clark ¢ Khademi 2010 - Boveda ¢
Kishen 2019 - Plotino 201/




OBIETTIVIMEGGANICH

% Conicita continua da cohona ad apice
skiPheSenvahe le cunvature del canale
skPheSenvane il diametho apicale




OBBIETTIVI BIOLOGIGH

skRimuovehe la polpa Malata
skRiduhhe la cahica battehica




DiSin€ection Protoca to Reduce the bactenial ( oad
Beneath A Subchitical thheShold

Siqueira et AL. Braz Dent Journ. 2007



SINERGIA TRA GLI IRRIGANTI CANALARI

IPOCLOKITO D1 §ODIO

tEDTA

CLOREXIDINA




DIAMETRO DI PREPARAZIONE

LA MINIMA STRUMENTAZIONE
NECESSARIA PER LA PENETRAZIONE
DEGLI IRRIGANTI NEL TERZO APICALE E
#30 - 35.

Minimal apical preparation ... Srikanth P et al Journal of International Oral Health 2018; 7(6):92-96

Received: 28™ January 2015  Accepted: 20" April 2015  Conflicts of Interest: None Original Research

Source of Support: Nil

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

System: A Scanning Electron Microscope Study
P Srikanth’, Amaravadi Gopi Krishna®, Siva Srinivas’, E Sujayeendranatha Reddy®, Someshwar Battu®, Swathi Aravelli’




USUALLY, THE MORE SEVERE THE CANAL CURVATURE,
THE GREATER THE RISK OF TRANSPORTATION AND
LUNEXPECTED FRACTURE...WHEN LARGER APICAL
PREPARATIONS ARE TARGETED

SHAFER 2009

SMALLER APICAL PREPARATION IN HIGLY CURVED
CANALS ARE S AFER...

INCREASED DIFFICULTY TO DELIVER IRRIGANT SOLUTION

BOUTSIOUKIS ET AL 2010







[ncheaSing diametep

DecheaSing tape!”'



OBBIETTIVI BIOLOGIGH

skRimuouere la polpa malata
*Qidmwne la cahica battemcq




MOST OF the NEW FILES
IN THE MARKET
ARE HEAT TREATED
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Present status and future directions: Canal shaping

Ana Arias, Ove A. Peters i

First published: 04 February 2022 | https://doi.org/10.1111/iej.13698

Funding information ,

Open access publishing facilitated by The University of Queensland, as part of the Wiley - The University
of Queensland agreement via the Council of Australian University Librarians. WOA Institution: The

University of Queensland Blended DEAL: CAUL 2022

“0 - _, Q’
Generations of nickel-titanium instruments for canal preparation ﬂ'

There are currently more than 250 brands of instrument systems marketed for root canal preparation.



) HOW CAN WE MAKE
THE CHOICE?







MAKE OUR
ENDO UNIQUE




DENTIST POINT OF VIEW

X-RAY EVALUATION

¢ [ACTILE FEEDBACK

e SHAPING OBJECTIVES

¢ BIOLOGICAL OBJECTIVES



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.



GANALI GALGIFIGATI

= 1° scelta Austenite.

= 2° manuali e martensite. |
manuali ( preflaring e
glidepath) preparano la
stada ai rotanti
allargando e riducendo
lo stress torsionale

N-TIROTARY FILES: TIPS AND TRIGKS

GANALI GURVI

= 1° scelta Martensite.

= 2° Austenitici di piccolo
diametro e conicita per
aumentare la flessibilita
del file + rifinitura
manuale con Reamers



SISTEMATIGHE NI-TI ROTANTI



PR% FLEX NHA

NANO RIVESTITO ATTIVAZIONE TERMICA

OLOGIA
ROL MEMORY

TECNOL
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N TALIAN MANUFACTURES

Materiale
metallico

Il nitruro di titanio (TiN) (talvolta noto come
“Tinite” o “TiNite” o “TiN”) ¢ un materiale
ceramico estremamente duro, spesso utilizzato
come rivestimento su leghe di titanio, acciaio,
carburo e componenti in alluminio per
migliorare lec propricta superficiali del substrato.
Applicato come rivestimento sottile, il TiIN vien
utilizzato per indurire e proteggere le superfici di
taglio e di scorrimento, per scopi decorativi
(grazie al suo aspetto dorato) e come
rivestimento non tossico per gli impianti medici.
Nella maggior parte delle applicazioni, viene
applicato un rivestimento inferiore a 3
micromefri (0,00020 in).

........

Caratteristiche del nano-rivestimento

Materiale ceramico



ITALIAN MANUFACTURER

[ ® ® ® ® ® DFNTAI
Tecnologia di attivazione termica convenzionale: DW wortD

Oggi gli strumenti canalari in nichel-titanio sono prodotti con una tecnologia di trattamento termico che rende la lama piu flessibile e risolve in gran parte
il problema della rottura dello strumento nei canali radicolari curvi. Tuttavia, poiché la lama diventa piu flessibile, la sua forza di taglio si riduce e tende a

sfilarsi quando incontra canali radicolari calcificati.



Caratteristiche del nanofrive DW WorLD

TAIITAN MANUTACTIURIES

g
<

Sulla base del trattamento termidp del materiale in pichel-titani¢p, la
tecnologia di tempra laser viene uulizzata per aumenlare la durpzza /
supcrficiale dcgli strucmenti candglart del 168%. Il ngno-rivestiminto
icie, form4qndo

riempie gl interstizi della strutturgyreticolare sulla sup

Aumento della resistenza all'abrasionce di
3-10 volle.

una nuova tecnologia di struerpnti canalari in nighel-titanio | che

combina attivazionc tcrmica, tcmpfa lascr ¢ nano-rivestimento.

% Miglioramento della qualita della
' supcriicic ¢ riduzione dei difetti.

20 Rivestimento sottile e uniforme con un
3% N basso coelliciente di attrito.

ATTIVAZIONE TERMICA TEMPRA LASER Nano-rivestimento sottile, circa 3 pum;
NANO-RIVESTIMENTO pertanto, non mlluisce sull'accuratlezza

dimcnsionalce dcl taglio.

e

Attivazione termica




PR FLEX NHA

NANO RIVESTITO ATTIVAZIONE TERMICA

C@&NTROL
MEMORY

CONTROL MEMORY

La tecnologia Control Memory degli
strumenti canalari garantisce

stabilita e precisione durante la
pulizia del canale radicolare anche
quando non viene applicata forza
sullo strumento.

RPM
350
300

250-300
250-300

250-300
250-300

Legenda [ Legend
Diametro / Diameter
Conicita / Taper
Torque
Velocita / Speed

NI-TI RAINBOW

Il nuovo materiale Ni-Ti Rainbow
garantisce resistenza e flessibilita
durante il trattamento endodontico,

offrendo una maggiore durata e

resistenza nella pulizia dei canali
radicolari grazie alle sue proprieta

avanzate.

PROFLEXNHA
25 mm 31T mm

REF: 144900550

21 mm

17 mm

144900551
144900552
144900553
144900554
144900555
144900556

144900561
144900562
144900563
144900564
144900565
144900566

144900571
144700572
144900573
144900574
144900575
144900576

- -
---,O

Co “(\Q

ROTAZIONE CONTINUA

Gli strumentini canalari Pro Flex NHA
sono compatibili con i motori endo-

dontici a rotazione continua, garanten-
do una maggiare velocita di lavoro,
una maggiore capacita di rimuovere |
detriti durante la sagomaturz e una

maggior linearita del taglio.

Cross-section Match gutta point

O 20/04
- @ 25/04
e ® 30/04
- @ 25/06

* La velocita eil torgue sono indicativi ¢ possono variare a seconda del dispositive utilizzate ¢ delle preferenze dell'operatore

Speed and torgue are approximated and can change in relation to the device and to the operator cholces




SEQUENZA PRO FLEX H.A.

20.10 15./2-6 20.04
25.04

1 30.04
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DENTAL WORLD



COLLANA DI MONOGRAFIE

OTTURAZIONE DEL
SISTEMA CANALARE

MAURO VENTURI, FEDERICA FONZAR
GIANLUCA FUMEI, CARLO PIANA

Coordinamento scientifico
MAURO VENTURI

PICCIN



| Cementi Bioceramici: |a storia
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| Cementi Bioceramici: |a storia

2 A.D. 1824.—N* 5022.
Aspdin’s Togrovemen's in ths Modes of Produsing an Artifical Stone.

-

My nothod of mlnng 2 ecerent or artificial stane for smo:oing bulldings,

HISTORY e b e o

° . - y R p p T
AD. 1824 .. ... .. N 5022. «ake |t.ﬁnmﬂnm:ﬂatitmmluwltospuldloorpovécr Imldls
. carnot procure o sufficient quantity of the above from tha reads, I ahtzin the
Artificial Stone llmeiwudluwﬂwwddempovda,a&om az the case
' way be, to bo caleined. [ tham taka 2 specific quanidiy of argillacious earth
or clay, and mix them with wader to o stato spproschicg impalpability, either
by manvel labovr or machiery. Afler this proceeding I put the above mix- 10

2 ASPDIN'S SPECIFICATION. : ture int> & clip pan for ¢vaporation, eitbee by tha heat of the san or by
submittiag it © the action of firs or steam ecuvoyed in fluce cr pipee under
T0 ALL TO WHOM THESE PRESENTS SHALL COME, I, .Joserw or naar the pan till the water i entirely evaporstad. Then I break the sail
Aspoix, of Leods, in the County of York, Brieklayer, send greoting. wixtare into saitabls lumps, and ealsine them in a furnace similar t & lima
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REAZIONE DI IDRATAZIONE

2 (3Ca0.Si02) + 6H20. wep  3Ca0.2Si02 + 3H20 + 3Ca(OH);
2 (2Ca0.Si02) + 4H20. === 3Ca0.2Si0: + 3H20 + Ca(OH):

REAZIONE DI PRECIPITAZIONE

7Ca(OH)2+3Ca(H2P04)2 el Ca10(PO4)s(OH)2+12H20
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TOSSICITA PER | METALLI PESANTI «crovo arsenico
DlSCOLORAZ‘ONE DENTALE (OSSIDO DI BISMUTO + [PO)
TEMPO INDURIMENTO(3-4H)

DIFFICILE MISCELAZIONE

DIMENSIONE PARTICELLE  c5{ caua RispeTTO NUOVI MATERIALD
WASH-OUT

RESISTENZA MECCANICA
CONSISTENZA SABBIOSA
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HANNO LA BIOCOMPATIBILITA
DELL’NATA MA NE MIGLIORANO |
| ALCUNE CARATTERISTICHE:

2006-7 .TEMPO DI INDURIMENTO

RIDOTTO

FACILITA DI MANIPOLANZIONE
-ASSENZAN DI DECOLORANZIONE
-RESISTENZA AL CARICO |
-FLUIDITA'.... |



Ata Biocompatibilita

Non toSSici

[dnofilici

Radiopacita

AdeSione alla dentina
DimenSionalmente Stabili
Bicattivi ed OStecinduttivi
BaSSa niSpeSta infiammatonia
Copmazione JdnoSSiapatite
Antibattepici (ph baSico)
Cacile utilizzo e manipolazione
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The Eftect of Obturation Technique on the Push-out Bond
Strength of Calcium Silicate Sealers

Christopber Delomg, DDS, Jianing He, DMD PhD, and Kar F Woodmensey, DDS

Abstract

Iatraduction: Cacin  cilicato-baced <ol are
known to haw axcollont scaling abilty and bicactivitios.
They are typically recammendedta he iad in acingla
cone (5C) tochngu. No studice hawe ovaluated the
affocts of the tharmaplastic dbturation tachnique on
the dontin intarface of those walars. The purpote of
this study was te owaluate the pech.out bond strongths
cf MTA Plez Sealer Avalen Biomed Ing, Bradenton, FL)
and EndoSoquance BC Seder (BC; Brassolor USA
Savennoh, GA) when they were esed in a thermepl tic
technique. Methods: Fify cinglerocted human ex
tacied teeth were randomly divided into 5 groups
(n = 10), instrumented, and obturated with the SC tech-
nique or continuous wave (CW) technique: group 1,BC-
SC; greup 2, BC-CW; group 3, MTA Pls-5C; gioup 4,
MTA Pls—CW; and greup S, AH Plus (Dentsgly DeTrey,
Konstanz, Gemany|-CW. The roots were sectionad inte
1.0-mur-thick shices, and bond stengths ware measured
using a standardzed push-out test. The mode of failure
was determined by visual inspection unds magni ficer
ton Results: The MTA Plus~CW had statistically signi f
icant lower bond strengths than al other groups. The
EC-SC group had statistically higher bond strengths
than the MTA Plus~5C and AH Pls~CW groups. Nosig
nificant differances wese seen among the other groeps.
Modes of fallure were predominzately cobesive or miked
except for group 4 jie, MTA “lus~CW) in which nearly
half the specimens had ne visible sealer. Condusions
EC and MIA Flus ssaler showed favorable bond
strengtys when used in an SC technique. The CW abtu-
ration technique decresed the bond strengths of these
sealers (JEndod 2015491:385-388)

Key Wonls
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mes of eadodontic obturation incude effectiwly waling the reot canal asier 1
prevent apical and corosal ledage (1), Because of the poor adhesiveness of

gutta-percha (GP), it has been used in conjunction with rool cnd sedles © accom-
plish this god. Traditiond root canal sealers indude sine oside eugenol, cdcium hy-
drocide, md resin-based seders. Athough these sealers haw been efective, here is
still a quest bra sealer with batter properties (2). ProRoet MTA (Dentsply, Tulsa,
0K) is 1 caleiem sibicate cement that has proved 10 kave escelent sealiag abiley, bicac-
tivity, and csteoconductivity (3). Becsus: of hese charackerisics, dhere i a dreng
interes in developing cldunm slicate beed sedes br ool canal oburasion.

One of the more recendy intro duced cements is MTA Plus (Avabn Biomed Inc,
Bradenton, FL). It & 2 powdersd tricldum nd dicddum slicate based nuterial
that caa be mined with a liquid or a gel. Aldough sivile in composiioa to ProRoot
MTA, MI'A Plus hasa fiser partick sze. It can be used a3 aroot canalsealer when mived
vith the god, which dlso improves the handling properties and washow resistance (4).
Ancther hydraulic sibcate cemeat oot canad sealer is EndoSequesce BC Saler (BG;
Brasscder USA, Savannah, GA falso koown 25iRoot SP lyecable RootCaxal Seder, lnoo-
sative BioCeramix Inc, Vancouver, BC, Canada |) . Smilurly, its major inorganic conpo-
vents isdudetricldum and dicddem silicate, clddumplosphars, colloidal slica, and
caldum hdrexide. [tis sold s 2 pramived paste contaning wata-fiee thickening whi-
des (5). Beaawse of the excdlent flowabiity and dmensionz] sabiity, both manudac-
turers reconmend ssing asingle-cone (SO obturaton tech nigue for MTA Plus and 5C.

Thermop latictzed obturaton wokmiques sech 2s hecongnuoss wave (CW) ed-
mgee hawe been shown 1o effoctvey il canal irregulannes asd are popubir, especully
among endodostss (6-5) Disple the manufzaurers” recommendaions, many
pracitoners may fed unconfortabie esiag the SC techmque asd sl prefer 0 use 2
thermoplastiazed echnigue with tes: new caaum silcae-based sealers Wheher
the hemoplasicized edmique will iea e sealng poperties of these sealers has
notbeen suded

Therdore, the purpose of the curment Sudy was o ddermine wheherthe thermo-
plasticized wechnique has any influence on Be push-oumt boad strenghs of MIA Flus
Seaerand BC The CW technique will be compared with the munufacturers’ recommen-
ded SCechnique, and AH Plus seder (Densply DeTrey, Konstinz, Germeany) will be
used & the conrol

Materials ana methous

Tooth Selection and Pre naration

Rty sxteacted dngle-rosted human weth were o lor this study Fach looth was
subrected 1o 1 proximal radiograph to verh he presence of 1 single cnd. Criteria for
tnoth sdection iscludad 2 complaely farmed apex andthe absence nfroot canalfiling
or tesorption. The external surfices of the teeth were deined with gae and sodivm
vpochlorite (N3O) . Each tooth was seciosed at e cenentoenané junction with 2
low speed dismendblade. and de roos vere then ctoredin saline. The root canal was
negtiged with 1 ske 10 staisless steel endo dontic file (FlexoFies; Dentsply Mzl der,
Johason Gy, TN) untilvisualized at the apical foramen. This length wee recorded, and
the wo king length was egablished by cubtracting 1 mm kom the recorded length. Al
canke were isstrumenied 1o the working kngth ssiag (.06 tap er nidkel titanium rotary
instuments (EndoSeqeence, Brasseler USA) 10 an apical sizeof).50 mm. Canak were
irdguted vith 5 25% NaOd through outinstrumen taion with 1 side-ventod noedk atthe
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TABLE 1. Mean and Median Bond Strength Values (Mpa) and Standard

Deviation (SD)

Group

Formulation

Mean

Median

SD

1(n
2 (n
3 (n
4 (n
5(n

BC, Endo

<

Sequ

30)
30)
31)
34)
27)

BC-SC
BC-CW

MTA Plus-SC
MTA Plus—CW

AH Plus-CW

ence BC sealer; CW, continuous wave; SC, si

< C ) s 5 - v S

3.43
2.86
2.27
0.98
2.57

ngle cone.

3.40
3.13
2.33
0.54
2.63

0.85
2.02
0.78
1.16
1.02
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Abstract

Iatraduction: Cacin  cilicato-baced <ol are
known to haw axcollont scaling abilty and bicactivitios.
They are typically recommandadto he ied in acingle
wne (SC) tochnge. No studic haw ovaluated the
affocts of the thormaplaxtic dbturation tachnique on
the dontin intarface of those walars. The purpote of
this study was te owvaluate the pechout bond strongths
of MTA Plez Sealer Avalon Biomed Ing, Bradenton, FL)
and EndoSoquance BC Seder (BC; Brassolor USA
Savannah, GA) when they were esed in a thermepltic
technique. Methods: Fify cinglerocted human ex
tacied testh were randomly divided into 5 groups
(7 = 10), instrumenied, and obturated with the ST tech-
nigue er continuous wave (CW) technique group 1,BC-
SC; greup 2, BC-CW; group 3, MTA Pls-5C; growp 4,
MTA Pls—CW; and greup 5, AH Plus (Dentsgly DeTrey,
Konstanz, Gemany|-COW. The roots were sectionad inte
1.0-mur-thick shices, and bond stengths ware measured
using a standardzed push-out test. The mode of failure
was determined by visual inspection unds magni ficer
ton Results: The MTA Plus—~CW had statistically signi
icant lower bond stengths than all other groups. The
EC-SC group had statisticaly higher bond strengths
than the MTA Plus=5C and AH Pls~CW groups. Nosig
nificam differances wese seen among the other grosps.
Modes of failere were predominately cobesive or mixed
except for group 4 (ie, MA “lhus~CW) in which nearly
half the specimens had nc visible sealer. Condusions:
EC and MIA Pl ssaler showed favorable bond
strengtys when used in an SC technique. The CW abtu-
raticn technigue decreased the bond strengths of these
sealers (J Endod 201 541385-388)
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mes of eadodontic obturation incude effectiwly waling the reot canal asier 1

prevent apical and corosal ledage (1), Because of the poor adhesiveness of
gutta-percha (GP), it has been used in conjunction with rool cnd sedles © accom-
plish this god. Tradition 2 root candl sealers indude sine ovide eugesol, cdcium hy-
drocide, md resin-based seders. Athough these sealers haw been efective, here is
still 2 quest bra sealer with batter properties (2). ProRost MT'A (Dentsply, Tulsa,
OK) is 1 caleism silicate cement that has proved 10 kave escellent sealiag abiley, bicac-
tivity, and osteoconductivity (3). Becsus: of hese charackerisics, there i a dreng
interest in developing caldum slice beed sedes br ool canal obturation.

One of the mere recendy introduced cements is MTA Plus (Avabn Biemed Inc,
Bradenton, FL). It & 4 powdersd tricldum and dicldum slicate based nuterial
that caa be mined vith a liquid or a gd. Aldough sirilar in composiioa to ProRoot
MTA, MTA Plus hasa fiser partick sze. It can be used a3 2 root cnalsealer when mised
with the gol, which also impmves the handling propertics and washow resistunce (4).
Ancther hydraulic sibcate cemeat oot canad sealer is EndoSequesce BC Saler (BG;
Brasseder (SA, Savanmah, GA falso kaeown 25iRoot SP lnjecabl RootCaal Seder, lnoo-
sative BioCeramix Inc, Vancouver, BC, Canada |) . Smilurly, its major inorganic conpo-
vents isdudetricldum and dicddem silicate, cddumplosplars, colloidal dlica, and
caldum hdrexide. [tis sold s 2 pramived paste contaning wata-fiee thickening whi-
des (5). Beaawse of the excdlent flowabiity and dmensionz] sabiity, both manudac-
turers reconmend wsing asingle-cone (SO obturaton tech nigue for MTA Plus and 5C.

Thermoo lagictzed obturaton wckniques sech as e conginuoss wave (CW) wd-
mgee kawe been shown 1o effocuvedy fil canal iregulannes asd are popubir, especully
among endodostlss (0-5). Desplee the manufzourers” recommendaions, many
pracitoners may fed unconfortabie esiag the SC techmque asd sl prefer 0 use 2

echnique with tese new calaum silicae-based sealers Wheber
the hemoplasicized ecnique will Zfea de sealng poperties of these sealers has
notbeen studed.

Therdore, he puspose of the current tady was o ddermine wheherthe thermo-
plasticized wchnique has any influence on he push-omt boad strenghs of MIA Fus
Seaerand BC The CW echnigue will be compared with the munulacturers’ necommen-
ded SC technique, and AH Plus seder (Denssply DeTrey, Konstinz, Germeany) will be
used a the oonrol

Materials ana Methous

Tooth Selection and Pre naration

Rty sxtracted dngle-rosted human eeth were nsd lor this study Fach looth was
subrected 1o 1 proximal radiograph to verly he presence of 1 single cnd. Criteria for
tooth sdeetion iscludad 2 complely farmed apex andthe absence of oot canalfiling
or resorption. The external surfices of the teeth were dewned with g and sodivm
vpochlorite (N3O) . Each tooth was seciosed at e cenentoenané junction with 2
low speed dismendblade. and de roos vere then ctoredin saline. The root canal was
negtiged with 1 ske 10 staisless steel endo dontic file (FlexoFies; Dentsply Mzl der,
Johasoa Gity, TN) untlvisualized at the apical foramen. This length wae recorded, and
the wo king length was esablished by cubtracting 1 mm kom the recorded length. Al
canke were isstrumenied 1o the working kngth ssiag (.06 tap er nidkel titanium rotary
instuments , Brasselet USA) 10 an apical sizeofD.50 mm. Canak were
irdgated vith 5 25% NaOd throughoutinstrumen taion with 1 side-vonted noed ke atthe
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nazione Canalane: CondenSazione idnaulica

Sealers and Warm Gutta-percha Obturation Techniques

Josette Camilleri, BCbD, MPbhil, PbD, FADM, FIMMM

Abstract
Introduction: Warm vertically compacted gutta-percha
obturation techniques use noot cana sealers that are
heatad duri ng the obturation. Thi study aims at inves
tigating the suitability of selected seal ers with warm
gutta-percha obturation techniques. Methods: The
compaosition of an experimental sealer (Septodont; Saint
Maur-des-Fosses, France), MTA Fillapex (Angelus, Lon
dring Brazil), Apexit Plus (vedar, Schaan, Lichtenstein),
and AH Plus (Dentsply International, Addlestone, UK)
wx assesced by scanning dectron microscopic and
energy-dispersive spectroscopic analysis. The effect of
temperature during warm vertical compaction technique
was investigated by testing the sealers’ properties after
1 minute to 100°C or 37°C. The reaction prodiucts after
setting were assessed by X-ray diffraction analysis and
Fourier transform infrared spectroscopy. Changes in
setting time, flow, and film thickness were determined
using IS0 6876 (2012) pedfications Results: The
axperimantal tricalcium silicate-basad saaler and Apexit
Plus contained caldum hydroxide peaks after setting,
which were absent in MTA Fillapex. The praperties of
AH Plus and the experimental sealer were modified by
heat; the setting time was reduced, and film thickness
increased. AH Plis had diminished N-H groups when
heated to 100°C for 1 minute. MTA Fillapex, Septodant
sealer, and Apexit Plus were unaffected by heat applica
tion. Condusions: The choie of sealer should be
considered when selecting the obturation technique.
The Septodiont sealer is recommended for obturations
using cold laterally condensed gutta-percha, whereas
MTA Fllapex and Apexit Plus were suitable with
wam qguttapercha dbturation techniques. (J Endod
2015;41:72-78)

Key Wortds

AH Plus, Apexit Plus, characterization, MTA Fllapex,
physdca properties root canal sealers, Septodont exper-
imental tricaldum silicate-based <ealer, warm vertical
compaction

bturation of the root canal involves the use of gutta-percha in combination with noot

canal sealer w providean adequate seal The use of sealer is necessary o fill voids
and gaps bdween the main material and the rool cn d walk. Without 4 eder, cana
ob wrations exhibit greater leakage (1, 2).

Warm guta-percha obturation techniques hawe been developed to produce
3-dimensional root canal oburations because thermoplisticized gutta-percha can fil
better canal irregularities than solid gutta-percha points (3). The phase changes of
guttz-perchaas afunction of emperature have boen reported, and gutta-percha exhibits
2 phase changes with a rise in temperature; namely, itgoes from beta to alpha phase and
then amomphous and from amorphous w0 bet on cooling (4-6). The maximum
temperature required to achieve the amorphous phase in guta-percha & 60°C (5).
Regardless of the low iemperature required o cause phase changes in guia-percha,
most thermoplastici zed systems operate at 200°C. The temperature at the tip of the plug-
gers is much lower than the temperature of 200°C seton the liquid crstal display. Pre-
vious research on different thermoplasticized gutta- percha units reported temperatures
approximatdy 50°C bdow the liquid crystal display readout when settings were above
200°C (7). The highest iemperature reported in 0.06 taper System BPluggers (Svbron-
En do, Orange, CA) was 80°C at the shank, whereas lower temperatures were measured
atthe tip and middle part of the plugger (5).

The diect of emperatures during wamm vertical compaction on root canal sealers
has not been exensively investigated. The efiects of ermperature on AH Plus ( Dentsply
Intemational, Addlestone, UK), MTA Fillapex (Angels, Londrina, Brazil), pulp canal
sedler, and a prowotype resin-based material have recently been reporied (5). AH
Plus obturations caused higher temperatures athe external rootsurface, and the chem-
ical composition of AH Plus sealer was afflected by high emp erature. Analysis ofheated
AH Plus showed variations in the high-frequency part of the infrared spectrum between
4000 and 1300/cm. The stretching vibration of the nitrogen to hvdrogen bond (N-H)
group present 41 2000/cm was dbent dfier hea was applied (8, 9) AH Plus contains
dibenznl diamine, aminoadamantane, and tricycodecane-diamine in pasie B. These
po hamines act as initiators and react with the resins in pasie A, resulting in polyner-
ization. The heat seems w» disi these phases. The amines present in 2 prototype
epoxy resin—based sealer were unaflected (9). Furthermore, a reduction in sealer
setting time and strength was observed. The heat did not affect the pulp canal sealer
or MTA Fillpex (8).

Investigation of MT'A Plus, AH Plus, and 2 prototpes based on radiopadified
tricalcu m silicate using water or epoxy resin as vehicles showed that athough the
water-based prowotype seder and MTA Plus had a simiar chemical composition,
MTA Plus was unaflected by heat application as opposed to the prowtype water-
based sealer, which exhibited flatening out of the O-H stretching vibration at 3400/
cm. The gppliction of heat evaporated the water present in the seder composition
(9). Sealer porosity was considerably reduced in all sealer types (9).

Recently, 2 nove tricaldum silicale-based sealer has been introduced by Seplo-
dont (Saint Maur-des-Fosses, France). Aocording to the manufacturer, this sealer is
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Condensazione idraulica

[IT) Materiale per otturazioni canalari
[EN] Root canal sealing material

(FR) Matériau de scellement du canal radiculaire
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Sealer "Bioceramici”



Remake Root HT

Pre-mixed bioceramic sealant.

-LOW hydraulic cement based on calcium aluminosilicate.

Generation of calcium hydroxide

. | | Calcium aluminosilicate with high degree of purity
Three-dimensional adherent sealing

Generation of hydroxyapatite Resin-free

Chemical bonding to gutta-percha and dentin Eugenol-free

Setting time: work (25 min.) Ready to use

Setting time: total (2.5 h ved ini
etting time: total (2.5 hours) Pre-mixed injectable one-component paste

No contraction

. o Compatible with Thermafil
Wet field activation

Resistance 100 MPa
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APIGAL PLUG: SEQUENZA OPERATIVA

= Anestesia ed isolamento del campo operatorio

= Terapia cnanalare completa fino alla LL, detersione accurata
= Asciugatura ed eventuale applicazione di barriera riassorbibile oltre apice

= Mta o Cemento bioceramico Putty posizionato con plugger, anime del termafill, coni di
carta o appositi portatori

= Cotone o coni di carta umidi per permettere indurimento del bioceramico
= QOtturazione provvisoria

= Verifica dell’indurimento del bioceramico dopo 24-48...0 piu ( il bioceramico potrebbe
non indurire in ambiente con Ph acido)

= Backfill in gutta
= Rx finale e controlli radiografici periodici
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