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Symposium 0% Endodontics

Cleaning and Shaping the Root Canal

Herbert Schilder, D.DSF

‘The need lor some mannet of root canal preparation prior Lo root
canal filling has long been recognized as an essential step 10 endodonuc
ireatment. Concepts concernming the role and purposc of this canal
preparation, however. have differed remarkably at different Gmes in the
development of endodontics and in the hands of different practiioners
and teachers.

[nitially, root canals were manipulated primarily to allow placement
of intracanal medicaments, with litde attempt LO remove completely the
organic conents of the reot canal system. In spite of elaborate modifica-
tions over the years, many methods of preparing root canals mechani-
cally still fail 1o cleanse rool canal systems effectively. In iime, the con
cept of modilying root canal preparations Lo facilitate the placement ot
root canal fillings became part of accepted endodontic practice, but the

mployed for these procedures remained, for the most part,
o the true anatoiny of root canal systems and Lo the
Bche materials with which the root canals were pres

for many decades that, while reasonable con-
n had been accepted almost universally in
root canal preparation remained empirical
shysical and hiologic requirements for en-

| preparation has been described in a vari-
1entation, hiemechanical instrumentation,
mentation, Each term had something 1o
{ic thinking und practce and tended 10
as each modification was introduced. Root
ied that instrumcents designed specifically for

Girman, Deparoment af Fndodonucs, Rostan Uriversiy
Entistry, Bostorn, Massachuseus
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INIMALLY INVASIVE

CHANGE OF
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Minimally invasive endodontics:
challenging prevailing paradigms

A. H. Gluskin,*' C. |. Peters' and O. A. Peters'
VERIFIABLE CPD PAPER

The primary goal of endodontic therapy is the long-term retention of a functional toott
apical periodontitis. However, there are many other factors that impact endodontic outt
restoration and structural integrity of the tooth after root canal preparation. Contempa
directed to better understanding dentin behaviour and structure during aging and func
minimise structural changes during root canal therapy, which may result in a new strati
Invasive endodontics. This review addresses current clinical and laboratory data to provi
endodontic paradigm.

IN BRIEF

® Explains the structural weakening that
occurs as a result of endodontic and
restorative procedures.

® Recognises fracture susceptibility in
all endodontically treated teeth and
the predisposition for damage in
functioning roots.

® Reflects upon the principles of cervical
dentin preservation in stabilising
load transfer to roots after endodontic
procedures.
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Birklein S, Schafer E. Minimally invasive endodontics. Quintessence Int. 2015 Feb;46(2):119-24
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ertical root fractures in
endodontically treated teeth:
diagnostic signs and clinical

"‘PREDISPOSING FACTORS INCLUDE LOSS OF
HEALTHY TOOTH SUBSTANCE, ... WHICH INCREASES
THE RISK FOR CRACKS IN THE BODY OF DENTIN
THAT CAN LATER PROPAGATE TO FRACTURE *

“...CUTTING DENTIN TO STRAIGHT LINES AT
CURVATURES WEAKENS THE ROOT STRUCTURE ...
IN THE INFECTED ROOT CANALS ESPECIALLY, A
BALANCE BETWEEN 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”

WARNING
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J Endod. 2002 Mar;28(3):211-6.
Roentgenographic investigation of frequency and degree of canal curvatures in human permanent teeth.

Schéfer E', Diez C, Hoppe W, Tepel J.

+ Author information

Abstract
Canal curvatures of 700 permanent 1 1 6 3 t m - d - e curvatures and the length of the curved
part of the canal. For each type of to roo S exa I n e - 2d. Size 08 silver points were inserted

into the canals, and the teeth were re ique. All radiographs were analyzed by a

computerized digital image processi 980 (84 0/0) C u rved 65% showed an angle < or = 27 degrees

with radii < 40 mm. Thirteen percent er than 15 mm, and 9% of all canals that
were investigated had curves > 35 d th was 75 degrees with a radius of 2 mm.

To define the canal curvature mathe urve should be given.

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



Better respect of root canal anatomy
rPreservation of dentin
Functional, not aggressive shaping



RVICAL DENTIN

p ;ericervical dentin is
generally located 4Amm
coronal and apically to the
alveolar crest

rPericervical dentine is
irreplaceable
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REVIEW
The ferrule effect: a literature review

vicz & P. R. Wilson?
neral Dental Pracuice, B

)stract der  strates that arrule effect  curs ng L
the tificial craw ‘wacing ap 1 the  antime
ext  ing coronal to aAargin, ( all, it
can he concluded thar a ferrnle is desirable, bnt shauld

ankiewicz NR, Wils QL R R T ([T e
v Weofesrrefaras! Fralratactac oo o CBY, NG

Literature raview A ferrule is a meral ring ar cap not be pravided ar the expense of the remaining
usexd to strengthen the eénd of a stick or tube. It has tanth/roat structure.

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 significant increase in resistance
to failure in single rooted teeth is observed where this
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 subsewn (if
needed), a ferrule would be desirable but not at the
expense of the rema11tot/rot$cté. o




DAILY
RACTICE




D t . i t .
J Prosthet Dent. 2008 Apr;29(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 |.

Int Endod J. 2008 Dec;42(12):1071-6. doi: 10.1111/.1365-2591.2009.01632.x.

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

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

J Endod. 2006 Mar,;32(3):202-5.

Residual dentin thickness in bifurcated maxillary premolars after root canal and dowel space preparation.
Katz A, Wasenstein-Kohn S, Tamse A, Zuckerman O.




Dentine Preservation

space preparation

sedures and post
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Modern Molar
Endodontic Access

and Directed Dentin
Conservation

David Clark, oos™*, John Khademi, cos, ms®

KEYWORDS
* Molar * Endodontic * Acoeas ¢ Dentin

During patient treatment, the clinician needs to consider many factors that will affect
the ultimate outcome. In simple erms, thesee factors can be groupead into 3 categories:
the operabor needs, therestoraton needs, and the tooth neads. The opsrator needs
are the condtions the clinician needs to treat the tooth. The restoration needs are
the prep dmensions and tooth conditions for optimal strength and longevity. Thetooth
naeds are the biologic and structural Emitations for a treated tooth to remain predict-
ably functional. This article discusses molar access and falures of endodontically
treated teath that occur not becauss of chronic or acute apical lesions but becausse
of structural compromises to the teeth that utimately renders them useless. What
both authors have discoverad in their respective practices through careful observa-
tions of faling casss and modes of falure, and obssarvation of the truly long-term
(decades) successful cases, s that the current models of endodontic treatment do
not lead to long-term success. The authors want ©© coronally shift the focus to the
carvical area of the tooth and create awarensess for an endorestoratve inerface.
This article introduces a sat of critera that will guide the clinician in treatment deci-
sons © maintain optimal functionality of the tooth and help in deciding whether the
treatment prognosis s poor and alternatves should be conadered. This article is
not an update on tradtional endodontic access, as the authors balieve the traditonal
approach © endodontic access is fundamentally fawed. Traditonal endodontic
access has been endodontic centric, prmanly focused on operator needs, and has
been decouplad from the restorative needs and tooth needs. Cantral to our philosophy
i3 that balance needs to be restored to these 3 needs, which are aimost always in

confiict when paerforming complete cusp-tip to root-tip reatment

Disclosure: Drs Clark and Khademni will receive a roya ity from the sales of CK Endodontic Access
burs. http A wwe sswhiteburs com.

* 3402 South 38th Street, Tacoma, WA 984209, USA

B 2277 West 2nd Avenue, Durango, CO 81301.4658, USA

* Correponding author.

Email address: drclark® mioscopedentistry.com

Dart Clin N Am 54 (2010) 249273
dai:10.10164 cden. 2010 01.001 dentalthedinis.com
0011.8532/10/$ - see front matter © 2010 Ekevier Inc. All rights reserved.
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Fracture Strength of Endodontically Treated
Teeth with Different Access Cavity Designs

SN PNYS NNJAACCESSCAVITYDOES  IMPROVE

BI0-MECHANICAL RESISTANCE TO

FRACTURE MORE THAN CONSERVATIVE
ACCESS CAVITY

Plotino G, Grande NM, Isufi A, Pecci R, Pedulla E, Bedini R, Testarelli L, Gambarini G. JOE 2017:;43: 995-1000




Basic Research—Technology

The Effect of Endodontic Access Cavities on
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Fracture Resistance of First Maxillary Molar Using
the Extended Finite Element Method

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

and Changyun Fang, PhD, DDS

Abstract

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
exlended finite element mode! (XFEM). Methods:
Aasad on micro-computad tomographic data of first
maxillary melears, the model of a natural tooth and 3
andodontically treated teeth with conservative end-
odontic cavity, modifiad endodontic cavity, and tradi-

lional endedontic cavily were generated. Four static
Inads (800 N in total} were applied vertically to the con-

tact points. The distributions of von Mises strass and
maximum prinCipel stress were calculated. XFEM was
perfarmed to simulate crack initiation and prapagation
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. Von Mises stress

andodontically treated toorh was increased by preparing
the conservative endodontic cavity. The fracture of the
maxillary first molar originated from the mesial greove
of the enamel, propagated through the groove, and
finally induced the damage in the dentin. () Endod
2019,45:316-321)

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

Incrcasing the long-term Significance

suecess of endodonti- ¢ :
callv treasod teeth is stll 2 The conservative endodontic cavity reduced the

suess concentration in the cervical region &nd
incraasad the fractura load of dentin. Raducirg
the removal of dental hard tissue i a practical
appraach 1a incrzase the fracture resstance of
endodontically treated teeth.

greal challenge becanse
of their reduced fracture
resistanoc. Recently, tooth
strucmral integrity  was
considered as the domi-
nant factor impacting the
fracture resistance of endodontically reated teeth (1). To preserve the maximum tooth
structure and the opimized biomechanical behavior of endodontically treated tect,
minimally invasive endadontics (MIE) was proposed (2).

Following the trend of MIE, Clark and Khademi (3) reported a conservative end-
odontic cavity (CEC) focusing on minimizing woth strucmre remaval. Unlike the tradi-
tional endodontic cavity (TEC), which required removal of the entire chamber roof and
part of the cervical denlin protrusions lo provide straight-line aceess (o the middle third
of root canals (4), the CRC only provided curved paths for endodontc instrumenalion
enuermg into each root canal orihoe and preserved denml hard tissue to (he grealest

(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 fracure resistance of cadodontically treated
tegth compared with the CEC (9). Thus, full understanding of the effect of the CEC on the
fracturc resistance of endodontically treated teeth seems to be particularly important,

Finite element analysis is a promising method to investigate the dental hiomechzan-
ical process (10). However, traditinnal finite element analysis, which was frequentdy
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 -
tgue (11). A new modeling wechmoue named he extended finite clement method
{(XFEM) was usedl in this smdy to simulate crack initiation and propagation in dental
hard tissuc. XFEM is a mncthod developed for computationally predicling crack initiation
and propagation in brittle 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, Changshe, Hunan, China.
Address raguests for reprnts to Dr Changyun Fang, Department of Stomatology, Xiangya Hospita!, Central South University. B/% Xiangya Road, Changsha, Hunan,

China. E-mail eddress: fengoy@cuedu.an
0C99-2399/% - see front matter

Copyright & 2078 American Asscciatdcen of Endedentists,
nttps:/idoi.org 10,7016/ joen.2018.02.0D6
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CEC IS ADOUBLE-
EDGED SWORD. IT
PRESERVES DENTAL
HARD TISSUE AT THE
EXPENSE OF INCREASING
THE CURVATURE OF
ENDODONTIC
INSTRUMENTS. WHEN
ROOT CANAL ANGLES
ARE WIDE, CEC SHOULD
BE RECONSIDERED.
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The forms of the bendiag curves in Nig. § indicate hat
permunent deformation of the L.mm apcal regions of the
stuinless stee! files began at 2 bend angle o aporotimately 3
degrocs, but that the apical regions of the Nitind files were
andCTRod 2 st deformadon oven at bend asghos of
5 was supooned M visusl obsenvations
Mter wrloading. where very hitle, if any
pre evident.

D exhibizd consderably greater reiist
than the casnless ctoel fies. Fou
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Ni-Ti Rotary Files
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What WNe Need ?



Bending...not breaking



ROtary NiTi Instrument Fracture and its Consequences

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

In addition, factors related to

2006

T| Instrument Fracture and its Conseq

Firashos MDSc, PbD, and Harold H. Messer MDSc, PbD

racture of endodontic instruments is a procedural n the practice of endodontics, clinicians may encounter
Fblem creating a major obstacle to normally routine dural accidents and obstacles to normally routine the
erapy. With the advent of rotary nickel-titanium (NiTi) | treatment (1). One of these procedural problems is int
nstruments this issue seems to have assumed such | Fractured root canal instruments may include endodont
prominence as to be a considerable hindrance to the | lateral or finger spreaders, and paste fillers (Fig. 1),

'adoption of this major technical advancement. Consid- | nickel-titanium (NiTi), stainless steel or carbon steel. Fr:
© erable research has been undertaken to understand the correct use or overuse of an endodontic instrument (2

mechanisms of failure of NiTi alloy to minimize its | commonly in the apical third of a root canal (3—6). Th

- occurrence. This has led to changes in instrument de- | rotaryNiTi root canal instruments has led to a perceived hig
. sign, instrumentation protocols, and manufacturing (6). Furthermore, fracture of rotary NiTi instruments ma
. methods. In addition, factors related to clinician expe- | 7-10), even with brand new instruments, whereas fra

rience, technique, and competence have been shown to preceded by instrument distortion serving as a warning o

. be influential. From an assessment of the literature | case, distortion of rotary NiTi instruments is ofien not
. presented, we derive clinical recommendations con- (11-13).

cernlng preventlon and management of this The potential difficulty in removing instrument fragme

clinician experience, technique, aNd | W ey o

competence have been showun
to be influential

2V Words been undertaken to understand the reasons for instrume
cture, instrument design, instrumentation protocols, prevented rather than treated. The purpose of this revi

y nickel-titanium instruments understanding of the prevalence, causes, management o
impact on prognosis, and to make recommendations c
making associated with fractured rotary NiTi instruments.

b School of Dental Science, Faculty of Medicine,
dealth Sciences, University of Melbourne, Mel- Pmﬂom

Australia. o W :
ests for. reprints. to. Dr. Peter Parashos, A common clinical belief within the dental professi

o, University of Melbourne, 720 Swan- | ments fracture more frequently than stainless steel hand in:
£010, Australia. E-mail address: | based primarily on anecdotal evidence diffused via inforg
~ (16), on in vitro or ex vivo research (17), but z¢

examined clinically discarded instruments (17
fracture frequency of 21% from 378 disgal
six-month period from a specialig

tar N

srican Association of
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STEP 2

| ~ Ni-ti Hotary files

Heat treated rotary files

STEP 1

Stainless steele

ENDODONTIC FILES EVOLUTION



TABLE 1. A List of Fiterstirre o the Mechanical P

CM Wire (HyFlax

M, TYPROON
Infinite Flax NiTI)

shenetal, 201 (44)

M-Wire (ProFile GT Alapal: et al, 2009 (47);

Series X, ProFile
Viortex, Vortex

Elur)

Shen et al, 2011 (449),
Ye and Gao, 2012 (4as)

Testarell| et al, 2011 (105);
Zhou et al, 2012 (@)

Gac et al, 2012 (41)

Shenet al, 2011 (39%
Shen et al, 2012 (40);
Peters et al, 2012 (92)
Gambarin: et al, 2008 (66,
Johnson et al, 2008 (63);
Larsen et al, 2009 (59);
Kramkomski and Bahcall,
2009 (50);
Gao et al, 2010 (38);
AlHadlaq etal, 2010 (67):

Casper et al, 2011 (95);
Peters et al, 2012 (93)

Johnsan et al, 2008 (5B);

Kramkows ki and Eahcall,
2009 90);

Casper et al, 2011 95);

Bardsley et al, 2011 (100);

King et al, 2012 (96);

Gao et al, 2012 (41}

Hilfer et al, 2011 (B4}

Gav et al, 2012 (41);
Plotino et al, 2012 R5)
Gambarin et al, 2008 (66),
Larsen et al, 2009 (59);
Kim et al, 2010 (70}:

Hou et al, 2011 (43);
Shen et al, 2011 (449)

R-phase vare
(K3XF, TFs)

Cambarini et al, 2008 (498);
Hou et al, 2011 (43)

Carnbarine et al, 2009 (98),
Park et al, 2010 (93),
Gambarini et al, 2010 57
Bhagabat: et al, 2017 (71)  Casper et al, 2011 (95).
Rodrigues etal, 2011 72);  Kingetal, 2012 [56) i 4 5 . - T e 1> L O
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ito a single process. The newly developed thermomechgmcal H;Eat-
ment of NiTi files gives them better flexural fatlgue. remstaflc.eﬂu an
files of similar design and size made from conve.ntmnal NlTl : '(f)y.
The unique material properties make t.hem particularlv su1;]e (;11*
endodontic treatment. Although the details of the thermomechanic
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Figure 2. Photomicrographs of 2 fracture surface of TYP files with fe vewmn of faligee crack propagatics and dunpde 1rex oullined (dovted live) with aradk !
orgrs Lanows). (4) The overd | view of the TVP file (N, = 205 d mple area is 95D (M) A high-raag nibic atice view of the crack ocigin {wrow). () An overall
view of the TYP O file with 2 erack orgins (avrones) (N = 1280, dimple area is 36%). (D) A high-veagrification view of | crack ocigin (wron).
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RTENSITIC FILES ARE MOR
NT TO CYCLIC FATIGUE... IN CURVED
CANALS
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Journal of Baghdad College of Dentistry, Vol. 37 No. 4 (2025), ISSN (P): 1817-1869, ISSN (E): 2311-5270

PDF of Nanoparticle coatings of Ni-Ti alloy and
possibilities in Endodontics: A narrative review

Nanoparticle coatings of Ni-Ti alloy and possibili-

ties in Endodontics: A narrative review
Ali Imad Abdulkareem

-1, Ahmed Hamid Ali " Francesco

PDF of Nanoparticle coatings of Ni-Ti alloy and ,
possibilities in Endodontics: A narrative review

Table 2: Classification types of Nanoparticles.
Origin Size Structure Composition Shape

-Zero-dimensional - Carbon-based - Inorganic - Particles

Natural -One-dimensional nanorods - Metal - Metals - Spheres

S -Two-dimensional thin films - Dendrimers - Polymeric - Rods
-Three-dimensional nanocones - Composites - Quantum dots - Plates

- Modified

FUTURE POSSIBILITIES AND GHALLENGES NANOPARTIGLES
GOATINGS HAVE REMARKABLE OPPORTUNITIES FOR




UNIVERSITA DEGLI STUDI DI CATANIA

DIPARTIMENTO DI CHIRURGIA GENERALE E SPECIALITA MEDICO-CHIRURGICHE
CORSO DI LAUREA MAGISTRALE IN ODONTOIATRIA E PROTESI DENTARIA

RANDISI SALVATORE

EFFICIENZA DI TAGLIO DOPO USO MULTIPLO DI
STRUMENTI ENDODONTICI REALIZZATI CON DIVERSI
TRATTAMENTI

TESI DI LAUREA

RELATORE

Prof. Eugenio Pedulla

~roflex NLH.\. appears
to offer a clear

particularly when the
tools are reused
multiple times



UP TO 10 TIME INCREASED RESISTANCE

NANO-COATING CREATES BETTER
SURFACE-LESS DEFECTS
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i
® MORE UNIFORM SURFACE

® FLEXIBILITY ( CURVATURES)

e CONSERVATIVE APPROACH ( 0.4
SHAPING)

® MORE RESISTANT TO FRACTURE

¢ IMPROVED CUTTING
EFFICENCY

e DEEP SHAPE ( 30.4...)




THE GAME
CHANGER STEP




root canal instrumentation alone is unable to

contact the entire canal surface; a significant

portion of the canal walls remains untouched,
reqgardless of the instrumentation system used.”

Peters OA. Versiani et Al

“Studies report that approximately 35-50% of the
root canal walls are not contacted by endodontic
instruments during mechanical preparation.”



Endodonticsis the
cleaning of complex
anatomical spaces.

TECHNIQUES NAND STRNATEGIES
CAN BE& DIFFERENT



N Protocol to rReduce the bacterial Lo‘

« Beneath N\ Subcritical threshold

It We Shape Less..\Ne Must Irrigate Better

Siqueira et AL. Braz Dent Journ. 2007



Ftion Protocol to Reduce the bacterial Load
- Depends on Volume-Time-/\ctivation

We must activate irrigants

Siqueira et AL. Braz Dent Journ. 2007
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The Role of Apical Instrumentation in Root Canal
Treatment: A Review of the Literature

Pear Rowgh DOS. and Frmes Walloaer DS MDS WS MS

Abstract
e Bsut oF Nl GOuCH DREpasten S0¢ remin 4o b el angunast edvecine of rool cand (horapy B o minmize e number of
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rp s enh 2 1950 by Groese () Semon (4) Lter recopsinnd B apicd ares 0 the
oicdll sose bor trumeniaton Diher sthors (5. 6) concluded ot the lat hew
snllmorscrs Gt mpyroe | o st dll fovames v ol b e ssdn unrstasmms g1
Foorr the Universty of Mt sbugh fchand of Dartal Mndh ces. Mecranical mstrumestation and srmgasion re sound endodeatic pincple
cne, Pndusgh, Swraslv e PR | cvwnpemwts of e wadd smbwomtios 17 K Bosrwrl hae dhan thy s
Addem regent for nprets o Do Bugh, D8 Lo chanical ivdremertation preatly rrduoes B number d nicroonaatans remaining @
Mres bagnaOyahen W
Copyiht © 2005 m e A Asecamer @ the rost canal svaem Mechanial ingremestaton (9) has deen shosa 10 rodace
( dodonts 5 becierial coust even witheut irvigasts o dressings. A conbinaten of mechanicd in-
srumenton 2ad wrgation (9 10) further rodaced the ssmsber of s roscganisans by
10 e 0 o Huwover, i d sod sssculabon witl wingaios doos md

redubly deimdect @ infectd voot camal saem (11 14)

Man daveres A b gued sk 4 1avsem roany munement ten e 1o bl
e e Graning nd shaping provess. They are popadar because of thewr jpparest case
of mxe 2ol redoced sumber of irstruments. Mowever, Saangbes (6) moted thee the
@roet eephas on reducng the vambert of meoramenss and bmone spcal prevars
voms o snalll sboe does nel produce Cem apical prepargons i diseased ioeth. Given
then e vmts ey seal md st tope | weecossdoiod 2 beosad - baoscd Modloe swank of
the leramere bo charactenve the major facors mvelved i ipecal cmal msrementition
Tinde | prosades by Medine wach araem el 1o sdemify eedrvang arcles for fas
roview A woonday searcs win Sen conduosed wang e references brom the conput-
ergeoerand ki o artiche. We hve orguniaed e review 1o cover the nagor Exton
impacung e scbervion of the Bngd apecal size, mamcly e satony of the apical con
ancwon. pacal canal diamerer. ancal insremenasea and hacrra

The Apical Consiriction

The apica consanason (comentodesting peacaon of (F)) has loag been
avocans s Betermmal end of nssrymentmon ad edwrdion (5 4 lisin
Beony the mamrovest par of e canal 20d e location vhere e pulpoods sad the
perdon bum begiin Riaucor (15) advecaied mstrsmen Sag (o the aps Al comirk
00 s b g e ) ot b LI |t oo ey Sdday wo e M allng o0 v e
i adworwe effes v on the swicome of eododoss derap . Matetabs or medicaions
carad od beyoad he comencum may promote eflammation ad 3 loregn body
peacton Kxcucciand Laspeland (100 showed 11t i strumse stibion and obturiion
othe 2 pa ll comancmongave thy hest progmcs i A poorer pro peests vas obs red
whon oburming maker i exsended beveond the apicd comst xcimm A Bontere
ke InWaet d (17) agreod with the major Bading of Ricscc s and Lange and
Bewavir, £ b worth netng Chat the apioal cominiclion may el alw e by prosodt
ot el dostifible 14, 18)

AMINOS = DAUGH 20095




the evolution of Ni-ti
allows us to have

reduced tapers and

larger apical diameters
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Present status and future directions: Canal shaping
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There are currently more than 250
brands of instrument systems
marketed for root canal preparation.
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High Biocompatibility

Non-toxic

Rydrophilic

Radiopacity

Adhesion to dentin

Dimensionally stable reos TEITN v
Bioactive and Osteoinductive 2(2Ca0.8i0z) + 4H;0. ==  3Ca0.2810; + 3H;0 + Ca(OH),
Low inflammatory response

Hydroxyapatite formation PRECIPITATION
Antibacterial (baSiC pH) 7Ca(OH)2+3Ca(H2POs)2  w=sep  Ca10(PO4)s(OH)2+12H20

Easy to use and handle



ACCADEMIA ITALIANA DI ENDCDONZIA

Single cone technic: o

SISTEMA CANALARE

MAURDVENTUR , FEDERICA FONZAR
CIANLUCA "UMEL CARLO PIANA

Coherent Endodontic Strategy

PICCIN
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reduced mechanical stress
Simplified and controlled obturation

Sealer-centered concept
Flow into irreqularities
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The Paradox of Calcium Silicate-Based Sealers: A Reflection on
Bioactivity, Solubility and Clinical Meaning

Emmanuel Jodo Nogueira Leal da Silva B4 Marco A. Versiani

Limitations of Current Standards
The Paradox—Bioactivity Versus Stability
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Kev points

Shape less to increase Tooth Survival

Safe Shaping and customized apex

Irrigate better.”

€asver and smarter Filling
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