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"BACTERIA ARE
RESPONSADBILE FOR EVERY
ENDODONTIC LESION”

KAKEHASHI 1965
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— VRF 43%

— Progressione Parodontite 3 1%
—Carie | 1%

— Frattura Orizzontale 4%

—Fallimento endodontico 3%
— Jash Out cemento 3%
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COPERTURA CUSPIDALE

Q7% DEI DENTI TRATTATI CON COPERTURA CUSPIDALE
SOPRAVVIVE A & ANN

35% DEI DENTI ESTRATTI NON AVEVA COPERTURA
CUSPIDALE

| DENTI CHE GODONO DI UNA COPERTURA CUSPIDAL
OLTRE | 4 MESI DAL TRATTAMENTO ENDODONTICO
HANNO UN RISCHIO DI ESSERE ESTRATTI QUASI 3 VOLT

2
SUPERIORE Al DENTI CHE SONO RESTAURATI PRIMA DE
4 MEJ




APERTURA CAMERA

A MAGGIOR PARTE DEGLI STUDI DIMOSTRANO CHE
VARIAZIONI NELLA DIMENSIONE DELLACCESSO ALLA
CAMERA PULPARE NON DETERMINANO DIFFERENZE
STATISTICHE NELLA RESISTENZA AL CARICO DEL DENT

Plotino 2017 - Rover 2017 - Sabeti 20138 - Augusto
2020 - barbosa 2020 - Lima 202 |
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Current status on minimal access cavity
preparations: a critical analysis and a proposal for

a universal nomenclature
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Endodontics, was also performed. The initial search
retrieved 1831 publications. The titles and abstracts of
these papers were reviewed, and the full text of 94 stud-
ies was assessed. Finally, a total of 28 studies were iden-
tified as evaluating the influence of minimally invasive
access cavity designs on the fracture resistance of teeth

et al. 2020). Even though several articles have been
published on this topic and there is substantial interest
in such techniques on social media, there is a lack of
scientific evidence to support the introduction of these

new designs of access cavities into routine clinical
practice and/or training of undergraduate and post-
graduate students. Therefore, this study aimed to (a)
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TradAC

ConsAC ConsAC.DW

ited view of the pulp chamber floor. Rover et al. (2017)
demonstrated a greater detection of second mesiobuccal

canals (MB2) in maxillary molars with TradAC com-

pared to ConsAC, with or without magnification, but
no difference was observed when troughing with an
ultrasonic tip was associated with magnification. In
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SAGOMATURA DEI CANAL

LA SAGOMATURA NECESSITA UNA
CEOMETRIA CON UNA CONICITA
DROGRESSIVA IN CU

“SSERE IL PUNTO PIL
SISTEMA

CAPICE RISULTA
OIRETTO DEL




L NOSTRO OBIETTIVO E DETERGERE
E SIGILLARE LO SPAZIO
=ENDODONTICO.

LE TECNICHE E STRATEGIE POSSO0
=O0ERE DIFFERENTI MA CON LO
> TESSO ODBIET TIVO.
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TECNOLOCIA

CBCT

NITI TRATTATI TERMICAMENTE
INGRANDIMENTO

PROTOCOLLI DI ISOLAMENTO
RIVELATORE APICALE ELETTRONIC

% CEMENTI BIOCERAMIC
¥ ¥ - PROTOCOLLI DI IRRIGAZIONE ATTIVA
PUNTE SONICHE ED ULTRASONICHE

MANNING S. 2000 - JOHN V. 200/




STRUMENTAZIONE

STRUMENTI ESPANSIVI
TRATTAMENT\ TERMIC

DETERSIONE (P

PROTOCOLLI DI QTTURAZIQNE

DETERSIONE. ATT\VA """
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ODBI=T TIVIMECCANICI

k CONICITA CONTINUA DA

= CORONA AD APICE

% KPRESERVARE LE CURVATURE

= DEL CANALE

KPRESERVARE IL DIAMETRO
APICALE

SHILDER 1974
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NITINOI

N UNA RICERCA PER LEGHE -ENZIALMENTE
JTILI PER  CARATTERISTICHE _\S\CI—I— TRA 00
-GHE NE SELEZIONA 12, TRA QUESTI IL
\HTH\IO

NICkE| TITONIUM NOVAI OraiNONCE LADOraIory
WILLIAM J BUEHLER -1963- US NAVY POLARIS PROJECT
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10 AUSTENITE

LA LEGA PUO AVERE DUE CONFORMAZION  ATOMICHE :
LUAUSTENITE E LA FORMA  PIU - "RIGIDA  E  STABILE  “A

RETICOLO CUBICO. LA MARTENSITE E LA FORMA MENO
SIABILE E PIU PLASTICA A RETICOLO ESAGONALE
COMPAT TO.

< MARTENSITE
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AUSTENITE

FARITORNO ELASTICO
@ RIGIDITA”
ASUPERELASTICITA

0.3015 nm
« ) 2




MARTENSITE

AMEMORIA DI FORMA
@ DUTTILITA”
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TRANSIZIONE AUSTENITE- MEMORIA DI FORMA

MARTENJIITE
INDOT TA DALLA TEMPERATURA (TIM)

— QUANDO LA LEGA NI-TI VINE PORTATA A BASSA N
CMPERATURA. ASSUME UNA CONFIGURAZIONE D Vorasns |
DO MARTENSITICO oas <> Q 4 eformtion
~ LA LEGA N FASE MARTENSITICA HA UN BASSO LMTE A [ L. DN\
— (b) twinned mor’rensu’re

DI SNERVAMENTO, OSS5IA E FACILMENTE DEFORMABIL

— CON IL RISCALDAMENTO, LA LEGA RIARRANGIA LA IRSRSN /
SUA STRUTTURA CRISTALLINA RITORNA IN UNA > ¢ ////
heatin
S e

®
L
4
@

CONFIGURAZIONE AUTENTICA RIASSUMENDO LA o o o
-ORMA INIZIALE S e

(a) austenite (c) De-twinned martensite

— LA TEMPERATURA ALLA QUALE LA LEGA RICORDA
LA SUA FORMA PRMITIVA PUO ESSERE MODIFICATA
AT TRAVERSO APPROPRIATI TRATTAM \IT\ TERMICI

1
III/UI




Temperature in °C
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NELLA CESTIONE DEELL. ANATOMIA, UNA DELLE MACCIORI
DIF-COLIA DEINHLES INNITIH= 1L RITORNO ELASTICO

"‘ROOT CANALS, AS HAS BEEN STATED, HAVE NATURAL
CURVES. (.) HLES PLACED IN SUCH CANALS WILL BE
DEFLECTED, THEREFORE, FROM THEIR LONG AXES WITH
RESULTANT INEQUALITY OF CUTTING EFFECTIVENESS (..

THIS DEFLECTION (), AND THE ELASTIC MEMORY OF THE
DEFLECTED METAL, PRODUCES GREATER CUTTING
EFFICIENCY  IN - THE DIRECTION  OPPOSITE  TO  THE
CURVATURE OF THE INSTRUMENT”

SCHILDER, H. “CLEANING AND SHAPING THE ROOT
CANAL" - DENT CLIN NORTH AM. 1974 APR: 18 (2}
209-90
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HEAT TREATMENT T°

s Cm-Wire Gold Wire Blue Wire R-phase M-Wire

1
" ’ POSTANDO LA TEMPERATURA

DI TRANSIZIONE, POSS50
DDIFICARE LA FASE IN CUI LO

STRUMENTO SARA™ A
TEMPERATURA AMBIENTE

.



TEMPERATURA AMDIENTI=

v

G T —) A

Temoeralua Ol TroNsIiZIoNe

oieNsite

STRUMENTO NI TISTANDARD = 0°C



TEMPERATURA AMDIENTI=

\

l‘ cNaleE h T q AY

‘ Temoeralua Ol TroNsIiZIoNe

et o
\] 2
'.,.\ \\\
6 |
y ‘."\
)
.

V4

MIENTO NI TRAT TATO TERMICAME




A PRESERVAZIONE DELLA DENTINA
PERICERVICALE DURANTE UN
- IRATTAMENTO ENDODONTICO
‘i’ RIDUCE IL RISCHIO DI CFR
I RIDUCENDO LA TRASMISSIONE  DEL
. CARICO OCCLUSALE ALLE RADICI

Clark ¢ Khademi 2010 - Boveda e
Kishen 2015 - Plotino 201/




Zodansic Topres 2006, 13, §4-94
Al rigbts reserved

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

AVIAD TAMSE

A most frustrating complication to root canal therapy is vertical root fracture (VRF) in an endodong
tooth. I'rognosis most often is hopeless and differential diagnosis from other pathoses may be g
Nevertheless, proper diagnosis is critical to distinguish a fracture complication from clini
periodonral and endodontic diseases. This review emphasizes the impartance of the cog
escribes the more typical clinical and radiographic features of this disorder, and su

(1} The fr3

[VREF) 1s an untoward complica

TAMIEE 2000

"Predisposing factors include loss of healthy
tooth substance, ... wwhich increases the risk for
cracks in the body of dentin that can Iater
propaqate to fracture “

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

In the infected root canals especially, 2 balance
betvveen 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”

APPROCCIO CONSERVATIVO ALLA SACOMATURA



PRESERVARE LA MASSIMA QUANTITA DI TESSUTO
DENTALE DURANTE LA TERAPIA ENDODONTICA

"EVITARE" L A
FRATTURA DEGL
SAFETY 5> TRUMENTI ROTANT
\3
FLESSIDIRRA E RESISTENZA
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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° 39"
Size 25/.04 N; €, Dimple area (%) \F €, Dimple area (%)
ProFile 8.3+ 1.2 71 4 6.2+ 0.4 67 + 8
TYP 8.4 + 0.5 75 + 1 6.0 + 0.9 72 +5
TYP CM 4.2+ 1.1 43 + 17 3.9 +0.7 286
NEYY = 6.4+ 0.3 719 +:3 3.6 0.6 71+ 4
NEYY CM 2629 + 125 3.4 0.7 43 + 9 2.2 +0.9 39 + 6

INSTRUMENTS MADE FROM HT WIRE HAD A SIGNIFICANTLY HIGHER NUMBER
OF REVOLUTIONS TO FRACTURE THAN THE CONVENTIONAL NI-TI WIRE FILE
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2013

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.
The unique material properties make them particularly suited for
endodontic treatment. Although the details of the thermomechanical

YA SHEN ET AL



La Maqgqioranza dei nuovi file
iNntrodotti nel mercato sono

Trattati termicamente
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A SAGOMATURA  ESEGUITA CON  STRUMENT]
MARTENSITICI CONSENTE UNA  RIDUZIONE  DELLA

CONCHA Deters 2015

LA SAGOMATURA CONVENZIONALE CON
STRUMENTI AUSTENITICT PORTA AD UN SACRIFICIO
MAGGIORE DI DENTINA PERICERVICALE RISPETTO A
AD  UNA SAGOMATURA CON STRUMENTI CON
MEMORIA DI FORMA

Schen 2013 - Zupanc 2018
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PR% FLEX NHA

NANO RIVESTITO 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
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PR% FLEX NHA

NANO RIVESTITO ATTIVAZIONE TERMICA

DR. GIANLUGA FUMEI
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CELTA DELLE TECNICHE DI
" SAGOMATURA
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LE BIOCERAMICHE IN ENDODONZIA
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SCIENTIFIC ARTICLES

Prindecd inUSA
Voo 21, No. 7, Jury 1995

Physical and Chemical Properties of a New

Root-End Filling Material

Mahmoud Torabinejad, DMD, MSD, PhD, C. U. Hong, DDS, MS, F. McDonald, BDS, PhD, and

T. R, Pitt Ford, BDS, PhD

This study determined the chemical eomposition,
pH, and radiopacity of mineral trioxide aggreqgate
(MTA), and also compared the setting time, com-
pressive strength, and solubility of this material
with those of amalgam, Super-EBA, and Interme-
diate Restorative Material (IRM). X-ray energy dis-
persive spectrometer in conjunction with the scan-
ning electron microscope were used to determine
the composition of MTA, and the pH value of MTA
was assessed with a pH meler using a tempera-
ture-compensated electrade. The radiopacity of
MTA was datermined accaording to the method de-
scribed by the Interrational Organization for Stan-
dardization. The setting time and compressive
sirength of these materials wer2 determined ac-
cordng tv methods recommended by the British
Standarde Inetitution. The degree of colubility of
the materizgls was assessed accerding to modified
American Dental Association specifications. The
results showed that the main molecules presentin
MTA are caicium and phosphorous lons. In addi-
tion, MTA has a pH of 10.2 intially, which rises to
12.5 three hours after mixing. MTA is more ra-
diopaque than Super-EBA and IRM. Amalgam had
the shortest setting ime (4 min) and MTA the long-
est (2 h 45 min). At 24 h MTA had the lowest com-
pressive strength (40 MPa) among the materials,
but it inorcased after 21 days tc 67 MPa, Finally,
excepnt for IRM, none of the materials tested
showed any solubility under the conditions of this
study.

When ronsurgical root canal therapy Tals or caanol be performed,
surgical root conal therapy is conducted. The procedure usually
consisss of rool-end exposure and reseciion, as well as preperation

of a chss | cavity and placement of & root-end filling matenal. A
numbe: of substances have been suggested and used a3 root-end
filling materials (1)

Recontly, anexperimental substance, mineral trivxide aggregane
(MTA) has been suggested as a potentis] root-ead filling malerial.
In a series of in vitro studies, Torabinejad et al. (2-5) evaluated the
scaling ability of NTA, compa-ed with commanly used root-end
Gl wsatcriab, Statisical analysis of their data showed that MTA
had significantly lees dye (2. 3) and hacterial (4) leacage than
amalgam, Super-EBA cor Intermadiale Restorative Matenal (IRM).
In addition, when narginal adiptasion of MTA roet-end fillings
wai comparcd with those of amelgam, Supcr-EDA, and IRM undiy
scannirg clection micoscope. they recorted ro noticeable gap
betweey MTA and its surrounding dentinal walls (%)

Secuuse these stadies show that MTA leaks less and has better
adeptation ‘o the root-end cavity wills than commonly escd root-
end filling materials, is otyer chanacteristis—such as chemical
composition, paysical properties, antibacterial effects, eytooxic-
iy, anc biccompatinlity—should aso be investigatad.

The purpose of this study was fest © determine the chemical
composition, pH of the sctting cement, and radiopacity of MTA.
anc second 1o compare the sctting time, compressive strength, and
solubigy of thas matenal with these of three commonly used
roct end filling materials, amalgam, Super EBA, and TRM.,

MATERIALS AND METHODS
Chemical Compoation

To study the chemical composition of MTA, we used the KVEX
Decha 4460 X-ny Evcigy dapeisive spectivisctsn, wodificd with
Micro EDS software (REMAX UK Lid.), in conjusction with a
Hitachi S52) scanning clection microscope. MTA was mixed with
stenilized distilled water and allowed to set in 2 37°C incubatar
with 5% carbor dicxide and moisture, The material was sct on a
glass cover shp tha! had been previously sterilized 2sing aleohol
and flaming. Five set specimens with different proporiions of water
and powder were examined. For quantiative Xoray analysis, the
specimens were carbon-coated 1o a taickness of 100 am and again
moented in the S520 using the quartum DVEX system. Acceler-
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LE BIOCERAMICHE IN ENDODONZIA

REAZIONE DI IDRATAZIONE

2 (3Ca0.Si02) + 6H-20. 3Ca0.2Si02 + 3H20 + 3Ca(OH):

2 (2Ca0.Si02) + 4H20. 3Ca0.2Si0z + 3H20 + Ca(OH)-

L IDRATAZIONE FA INDURIRE IL MATERIALE
RENDENDOLO PARTICOLARMENTE STABILE E
RILASCIA IDROSSIDO DI CALCIO ALZANDO L PH
(AZIONE ANTIBAT TERICA) E STIMOLA AT TIVITA
RIPARATIVA DEl TESSU T



LE BIOCERAMICHE IN ENDODONZIA

REAZIONE DI PRECIPITAZIONE

7Ca(OH)2+3Ca(H2P04)2 Ca10(P04)s(OH)2+12H20

LIDROSSIDO DI CALCIO INSIEME Al FOSFATH
PRESENTE NEI TESSUTI DANNO ORIGINE
ALLIDROSSIAPATITE E ALTRA ACQUA CHE
POTENZIA DI NUOVO IL CICLO



LE BIOCERAMICHE IN ENDODONZIA

BIOMATERIALE + ACQUA

l

IDROSSIDO DI CALCIO + FOSFAT

l

IDROSSIAPATITE + ACQUA



LE BIOCERAMICHE IN ENDODONZIA

TOSSICITA PER | METALLI PESANTI «romo. aRsENICO:
DlSCOLORAZlONE DENTALE (OSSIDO DI BISMUTO + [PO)
TEMPO INDURIMENTO(3-4H)

DIFFICILE MISCELAZIONE

DIMENSIONE PARTICELLE (5712000 E s e e
WASH-0OU T

RESISTENZA MECCANICA
CONSISTENZA SABBIOSA




DW r\i/%’f‘[% \Si'\C\peI:I'/ AlE:.. @

\ ITALIAN MANUFACTURER

Py GEMENTO CANALARE

ALLUTILIZZO DE|
BIOCERAMIC]




DENITAL
WORLD

™ ITALIAN MANUFACTURER

INDICAZIONI

CLINICHE

ALLUTILIZZO DE|
BIOCERAMIC]

\
N
.:
\
\
N
\
X
N
N\
\

N
N\

Shopelt) Al @

GEMENTO CANALARE
.

WG

..........

TILLROOL



DENITAL
WORLD

DW

\ ITALIAN MANUFACTURER

Hhopelt) Al @

CEMENTU CANALARE
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DW ok

HelT) Al

CIRCA o MM DALL IMBOCCO

DEL CANALE

3. PORTA IL CEMENTO A LUNGH

UN FILE PER ELIMINARE IL VA

4. SPORCA UN CONO DI GUTTA
SEALER

O. INSERISCI [L CONO DI GUTTA
L AVORO

6. TAGLIA LA PORZIONE MEDIA
PORTATORE DI CALORE PREC

/. COMPATTARE LA GUTTAPERC

FSEGUIRE L BACK-FILLING

CEMENTU CANALARE

PRENDI LA MISURA DEL PORTATORE DI CALORE —

2. INSERISCI L CEMENTO NELLA PORZIONE CORONALE

=//A DI LAVORO CON
POR LOCK
PERCA CON L BC

PERCA A LUNGHEZZA Dl

DEL CONO CON L
EDENTEMENTE MISURATO
A RISCALDATA ED
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INDICAZION
CLINICHE
ALLUTILIZZO DEI
BIOCERAMIC Take HOme
Message
e LE TECNICHE SONO ANCORA IN DIVENIRE . S|

MODIFICANO AL CAMBIAMENTO DELLE
PROPRIET DEI BC SEALER SUL MERCATO

e |L CAMBIAMENTO Pl IMPORTANTE E

CONCETTUALE. E IL CEMENTO AD ESSERE
PROTAGONISTA DEL SIGILLO ENDODONTICO
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Hydraulic Condensation

*N.B. 1/2 mm di sealer

Clinical StepS bioceramico in apice
non preclude
» Portare il cono di gutta alla LDL o accorciato assolutamente la
di 1/2 mm per mantenere a contatto il possibilita di ritrattare

: . : - . ’elemento
bioceramico con il tessuto periapicale”

* Portare il cemento nel canale utilizzando
una delle seguenti tecniche:

 Utilizzare un lentulo
s e Portare il cemento mediante una siringa

e Sporcare il cono di guttaperca nel cemento bioceramico






MANTENIMENTO VITALITA®




MANTENIMENTO VITALIA®

- ACCADEMIA
f A DITALIANA
f mm SENDODONZIA |










L’INCISIONE E’
PERPENDICOLARE AL
PIANDO OSSEO

ShapelT)



CADUTO IN DISUSO,

NON CONSENTE
SOLAMENTO NE LA
CORRET TA EMOSTASI.

D | F F 123 B L 7t
RIPOSIZIONAMENTO
UNICO VANTAGGIO
NON COINVOLGE
PARODONTO

LEMBO SEMILUNARE

NOONA

Q
WY B

\bl 1QPelT,




| EMBO DI OCHSENBEIN LUEBKE ~ ..r0...

IL LEMBO PIU COMUNE:
PARAMARGINALE CHE
SEGUE LA FESTONATURA E
DUE INCISIONI DI RILASCIO
QUASIVERTICAL ‘

Yo

bl QPelT,



| EMBO DI OCHSENBEIN LUEBKE ........

SUFFICIENTE GENGIVA
ADERENTE
RADICE ABBASTANZA LUNGA

TN N\ N\
SALUTE PARODONTALE ...‘ @
GARANTISCE STABILITA

D E L L, ATTACC O Si’mpelT/




LEMBO DI OCHSENBEIN LUEBKE :;z¢z0::::

Solitamente si iIncide incisale alla

Inea alba cosl da nascondere

'eventuale cicatrice e favorire la

NV NN
fase di sutura in cheratinizzata ...‘ @

bl QPelT,




LEMBO DI OCHSENBEIN LUEBKE

ENDODONZ | A
CHIRURGICA

N caso di:

Insufficiente gengiva cheratinizzata | /| .+ #

Difetti parodontali / sondaggi

Radice corta

Spostiamo l'incisione .... @
intrasulculare andando all' interno

del solco, dividendo le papllle. ONapeIT,




PARAMARGINALE vs INTRASULCUL

ENDODONZ | A
CHIRURGICA

* CORONE ZONA ESTETICA . GSOSPETTO DI ERATTURA

TANTA CHERATINIZZATA . RADICI CORTE
RADICI LUNGHE | CANALI LATERALI
BIOTIPO SOTTILE © SORRISO GENGIVALE

SONDAGGI PER

o iy i

RISCHIO CICATRICE ShaperT)




DR. GIACOMO SUARDI | DR. ANDREA BALOCCO : DR. GIANLUCA FUMEI

l

DR. FABIO PICCOTTI DR. MARCO BUCCI




