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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)




ConsAC ConsAC.DW UltraAC CariesAC RestoAC



ConsAC ConsAC.DW



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




= IN

NOINNOGN OGN IR

DICAZIONI A

D g L 20 g

e ik T uL_u_JiF“jd

o ot
. g G

D UN CORR

-1 1O ACCESSO

- MOLTO IN 20 ANNI

Krasner 2003



LA CORRETTA APERTURA E’ UN
PROCESSO DINAMICO

_.4'8—‘-’—__

| ———

APRO DI PIU’
VEDO DI PIU’

RIDUCO ANGOLO D’INGRESS ~' PRESERVO DENTINA



Anatomy of the Pulp-Chamber Floor

Paul Krasner, DDS, and Henry J. Rankow, DDS

Locating the number and position of orifices on
pulp-chamber floors can be difficult. This is espe-
cially true when the tooth being treated is heavily
restored, malposed, or calcified. After evaluating
500 pulp chambers of extracted teeth, new laws for
finding pulp chambers and root-canal orifices are
proposed. The use of these laws can aid in the
determination of the pulp-chamber position and
the exact location and number of root canals in any
individual tooth.

Endodontic therapy is essentially a surgical procedure, a micro-
neurologic surgical procedure. Because the fundamental founda-
tion on which all surgical procedures are performed is an intimate
knowledge of anatomy, any attempt to perform endodontic therapy

must be preceded with a thorough understanding of the anatomy of

both the pulp chamber and the root-canal system. Attlempting 10
treat the root-canal system without detailed anatomic description
would be the equivalent of a physician looking for an appendix
without ever having read Gray’s Anatomy.

Literature describing pulp-chamber anatomy in the past has
been very general and offered little specificity for determining
orifice numbder and location. Discussions. in print and in the
classroom, typically present gencralizations about the average
number of canals in different teeth. However, the average number
of canals 1n a tooth 15 of no value when dealing with an individual
tooth. Likewise, the description of the location of canal orifices has
often been presented in a nonsystematic manner. Essentiallv, most
advice has been to meke an aceess in an approprate position in the
clinical crown and look for the orifices in the hope that they are
seen. If they are not easily seen, there is little guidance for safely
locating them without the danger of excessive tooth destruction or
even perioration. As any experienced operator knows, looking for
root-canal orifices in teeth that are heavily restored, cariously
broken down, or gouged hy previous accessing is very difficult. In
these cases, normal anatomy is often severely distorted and the
advice given 1n articles and textbooks is of little value

We felt, after accessing thousands of tezth in our practices, that
there are consistent, identifizble, anatomic configuratons of the
pulp chamber and the pulp-chamber {loor. This study was under-
taken to observe the anatomy of the pulp chamber and the pulp-
chamber floor and to see if specific, consistent landmarks or
configurations cxist and arc quantifiablc. If these Jandmarks cxist,
then the task of locating orifices can be made more systematic and,

therefore, with greater certainty. This could aid 1n a rational ap-
proach to root-cana! therapy.

MATERIALS AND METHODS

A total of 500 extracted, permanent, human teeth were used. The
tecth were equally distributed between maxillary and mandibular
anteriors, premolars, and molars. The teeth had a wide variety of
crown conditions: virgin crowns, small restorations, large restora-
tions, metal and porcelain crowns, and caries. A total of 400 tecth
had their crowns cut off horizontally at the level of the CEJ so that
the outline of the pulp chamber relative to the external surface of
the tooth could be observed. Fifty teeth were sectioned in @ buc-
colingual direction through the crown and the roots. Fifty teeth
were sectioned in a mesiodistal direction through the crown and the
roots. Each cut section was irmgated with water, dried, and exam-
ined. Two observers examuined each specimen independently and
recorded all observed anatomical relationships. These relationships
included orifice location, size, color, and shape. These observa-
tions were then comrelated and any consistent pattems were listed.
Lines were drawn on horizontal sections to observe the relation-
ships more easily.

RESULTS

Two categories of anatomic patterns were observed: relation-
ships of the pulp chamber to the clinical crown and relationships of
onfices on the pulp-chamber floor.

Relationships of the Pulp Chamber to the Clinical Crown

The following observations were noted:

1. The pulp chamber was always in the center of the tooth at the
level of the CEJ (Figs. 1-3).

2. The walls of the pulp chamber were always concentric 1o the
cxtcrmal surfacc of the crown at the level of the CEJ (Fig. 2).
3. The distance from the external surface of the clinical crown to
the wall of the pulp chamber was the same throughout the

circumfcrence of the tooth at the level of the CEJ (Fg. 3).

These nhservations were consistent enough that several ana-
tomic laws could be formulated:

Law of centrality: the floor of the pulp chamber 1s always located

in the center of the tooth at the level of the CEJ (Figs. 1-3).
Law of concentricity: the walls of the pulp chamber are always

Fic 1. Cut specimen of a mancibu'ar molar showing the centrality of
the pulp chamber.

concentric to the external surface of the tooth at the level of the
CEJ (Figs. 1-3).

Law of the CEIJ: the CEJ is the most consistent, repeatable land-

2

mark for locating the position of the pulp chamber.

Relationships on the Pulp-chamber Floor

The following observations were noted relative to all teeth:

. The floor of pulp chamber is always a darker color than the

surrnunding dentinal walls (Fig. 4A).

. This color difference creates a distinct junction where the walls

and the floor of the pulp chamber meet (Figs. 4B and 5).

. The orifices of the root canals are always locaied al the junction

of the walls and floor (Figs. 5 and 6).

. The orifices of the root canals are located at the angles in the

floor wall junction [Fig. 6 (A and B)].

. I'he orifices lay at the terminus of developmental root fusion

lines, if present [Fig. 7 (A-C)].

. The developmental root fusion lines are darker than the floor

color (Fig. TA).

. Reparative dentin or calcifications are lighter than the pulp-

chamber floor and often obscure it and the orifices (Fig. 8).

The following observations were noted relative to all teeth

except maxillary molars.

a - " - . - . - - P B a - - " - - - F.

Fic 2. Cut specimen of a mandibular molar showing the concentricity
of the pulp-chamber walls to the external tooth surface at the CEJ.

Fie 3. Cut specimen of a mandibular molar showing the equality of
the distance of the pulp chamber walls from the external root sur-

face (arrows).
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the pulp chamber.

concentnic to the external surface of the tooth at the level of the
CEJ (Figs. 1-3).

Law of the CEJ: the CEJ is the most consistent, repeatable land-
mark lor locating the position of the pulp chamber.

Relationships on the Pulp-chamber FKloor

The following observations were noted relative to all teeth:

1. The floor of pulp chamber is always a darker color than the
surrounding dentinal walls (Fig. 4A).
. This color difference creates a distinct junction where the walls
and the floor of the pulp chamber meet (Figs. 4B and 5).
3. The orifices of the root canals are always locaied al the junction
of the walls and floor (Figs. 5 and 6).
4. The orifices of the root canals are located at the angles in the
floor wall junction [Fig. 6 (A and B)].
5. I'he onfices lay at the terminus o developmental root fusion
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o

The following observations were noted relative to all teeth
except maxillary molars:
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FG 2. Cut specimen of a mandibular molar showing the concentricity
of the pulp-chamber walls to the external tooth surface at the CEJ

Fic 3. Cut specimen of a mandibular molar showing the equality of
the distance of the pulp chamber wzalls from the external root sur-

face (arrows).
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The following observations were noted relatve to all teeth
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Fic 2. Cut specimen of a mandibular molar showing the concentricity
of the pulp-chamber walls to the external tooth surface at the CEJ.

Fie 3. Cut specimen of a mandibular molar showing the equality of
the distance of the pulp chamber wzalls from the external root sur-

face (arrows).
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Helpful tips







Piani perpendicolari all'asse lungo del dente

Limite APICALE della CEJ : PAVIMENTO
Limite CORONALE della CE] : TETTO

Deutsch AS: “Pulp chamber morphology:

basic research leads to clinical technique”
Dent Today 2005 Mar; 24(3): 124, 126-7
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NELLA DISCESA IN APERTURA STIAMO CENTRALI A
LIVELLO DELLA G AC E SCEGLIAMO LA
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THINK ABOVUT..

| ERRORI IN APERTURA O
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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 POSSO
=O0ERE DIFFERENTI MA CON LO
>TESSO ODBIET TIVO.
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TECNOLOCIA
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NITI TRATTATI TERMICAMENTE
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PROTOCOLLI DI SOLAMENTO
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
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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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of the Nitinol Ses after waloading, where very huule, if sy,
permancat bonds were ovident.

The Nizinol fikes abo cxhibld consdenbly preaer resis-
ance 10 fracture in torsior Dan (he sankss seoel fles. For
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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

L& & B &
0000
o000
90000
0000




AUSTENITE

FARITORNO ELASTICO
@ RIGIDITA”
ASUPERELASTICITA

0.3015 nm
« ) 2




MARTENSITE

AMEMORIA DI FORMA
@ DUTTILITA”




TRANSIZIONE AUSTENITE- TRANSIZIONE AUSTENITE-
MAR TENSITE MARTENSITE
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® (a) austenite (c) De-twinned martensite




SUPERELASTICITA” O PSEUDOEL ASTICITA’
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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




NO TURA D

TRANSIZIONE E™ PU BASSA DI QUELLA
AMBENTE.

A TEMPERATURA AMBENTE Gl
STRUMENTI N NTI SONO N

FASE AUSTENITICA




LA LEGA YARADURA, SRIGIDA E CON
MAGGIOR! = BROBEMETA! BN B RCIIARE . LA
SUPERELASTICITA.

A CFEEGR D'ALTRA  PARTE SARA

MORBIDA, DUITTIEES & FACIEMENTE "DEFORMADILE E
CON PROPRIETA DI' MEMORIATDI FORMA.
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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. (.) FLES 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);
209-96
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EVITARE FRATTURE EMICLIORARE
AN OMARIRA







COLTENE ATTRAVERSO UN TRATTAMENTO TERMICO
DELLA LEGA HA MODIFICATO LA TEMPERATURA DI
TRANSIZIONE

Austenite

100 %

Cooling

Austenite

Heating

Mi/  As

0% :
Martensite

Temperature in °C



QUINDI ORA POS50
SCEGLIERE LE
PERCENTUALI DI A E

M A T° AMBIENTE



TEMPERATURA AMBENTE Gl

S TRUEMTENTT SONO IN
FASE MARTENSITICA




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

.
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A PRESERVAZIONE DELLA DENTINA
PERICERVICALE DURANTE UN
- IRATTAMENTO ENDODONTICO
‘é’ 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



- HYFLEX CM-SEQUE

MEMORIA ELASTICA =.@
MEMORIA-DI FORMA CONTROLLATA &
MGLIORE RISPEFTO” ANATOMA CANALARE

REVERSIBILITA® DELLA  FORMA



D0l  wsueneraL

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




looe byhe-freafed alloy couio
- 'nc qualities
Pl shaping rafther Thon convenfionoINH
NSIFrUMeENIsS




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




COLTENE
ANJSTENITICO l - . MARTENSITICO
. CM CM
M-wire R-phase Max-w:re Gold Blue wire  EDM
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INCREASING MARTENSITE = INCREASING I:LEXIBH_\T

. . - XP end Vort
Reciproc Twisted File Sh;per" Prg?gef Blue.  HyFlex CMHyFlex EDM
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CM-wire machined by Electrical Discharge Machining
HyFlex CM (CM-wire)

ment = Martensite = Deformable at room T’

LTSN
o ‘(“'"“ 1"

. DM (C M= irt)
Ni-11 EDM files

e EDM manufacturing process as well as the CM-wire make the
Flex EDM files more fracture resistant and improve the cutting
iciency.
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OOrte lovoronte iINCiVIdUAIizzato

»

Feile 2014-11-17 14:.06 AL Feile 20141117 1537 AL Feile 2014-11-17 1541 A x500 200 um
04/40 blau 1Tmm abgeschliffen 04/40 blau 13mm abgeschliffen 04/4C blau 13mm abgeschliffen




CMvs =DM

:NC:

ALTA DUREZ/ZBAED| SUPEREICIE

At - ICHEA D PRSI

Dr Chiara Pirani & Dr Francesco lacono
Universita’ di Bologna



M vs EDM

:NC:

40.04 DM 1@ VOLIE PIU

RESOIENTE DEL 40.04 CM

Dr Chiara Pirani & Dr Francesco lacono
Universita’ di Bologna



HYI-LEYX =DM

\
INNOVATIVO PROCESSO D\ 'OP

CEFETTO DI MEMO 30
AUMENTATABRFICEN A DI TAGLIO
ELEVATISSIMA RESISTENZA ALLA ROTTURA
SUPERFICIE PIU DURA

NUMERO RIDOTTO DI LIME
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Viax Cuhve Sequence

1005 1503 2005 2508

1005 2508 1005 2005 2508

Simple Sequence Viedium Sequience



Hyltlex EIDM = Portlolio and settings

400 RPM 300 RPM 400 RPM 400 RPM
2.5Ncm 1.8 Ncm 2. 5Ncm 2.5Ncm

Access Opening Glidepath Shaping Finishing
(Optional) 15/.03 (Optional)

—

CORONAL

MIDDLE

APICAL

25/.12 Hand File  10/.05 20/.05 25/

Opener File File OneFile Finishing Files

Length: 21 & 25 mm Reduced sequence
Orifice Opener: 15 mm Variable taper




MU SEQUENC

i
;
3
A
}

1005 1503 2005 Z=0% 4004

|
é
3

D02 60.02

ShapelT

1005 2508
siMEle sequence

1005 1503 2005 2508

MOX CUMVE SEQUENCE

1005 2005 25~08
MEOIUM sequence



)

S

I~ 7\ N
T COLTENE HyF|ex"‘é:M-EDM W (\C\pCIT ............

25/@430/@435/Q4 4004 50/03 6Q/D2

5 /03 ©/@5 . 20/@5 CM CM  CM OM  EDM  EDM
15/@3 EDM EDM f: A . .
EDM CDM
<l L)
L | L]
l l - :
! ! 7 :
l ‘ V. \;
, ; | ; / y
S CORIDBILL A LUNGHEZZA DI LAVORO | ! ; ;
. ! ; Y ;
. '

’ PREFLARING ° SCOUTING ° GLIDE PATH 0 SHAPING ° FINISHING

300RPM 300RPMV 400 400
BNOM BNOM 25N0OM 29NOM



HyFlex™ CM refill file NiTi

Misura Lunghezza

SEQUENCE
STEP BY STEP

ORIFICE
OPENER
(optional)
25/.12

2T mm/25mm/31T mm

2T mm/25 mm
-
2T mm/25mm/31T mm —

2T mm /25 mm

Glidepath File
10/.05

HyFlex™
OneFile
25/~

‘.....................................................................I







New OGSF Sequence

' Effortless and Smart
7F Predictability for success

|
l
e
b
t
\

caeer s s Take control
: ' in your hands!

7 COLTENE



New HyFlex EDM OGSF
Settings for HyFlex EDM OGSF

1 2 3 4

Opener Glider Shaper Finisher

O O O O

400 rpm 300rpm 400 rpm 400rpm
\ Max torque \ Max torque \ Max torque \ Max torque
2.5Ncm 1.8 Ncm 2.5Ncm 2.5Ncm

7 COLTENE 131



2 COLTENE HyFlex

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

Additional finishers
Finishing Files

g e — il' =

7 COLTENE




New HyFlex EDM OGSF

117
106
95
34
73

Coronal

62
51

40
29
18

Shaper
18045 Srinisher

: 30/.04 "<

85,5
31
76,5
72

67.5 82
> 63 78
36 58.5 74
33 54 70
30 49,5 | 66 .
27 45 62 Apica |
24 40.5 58
21 36 54
18 31.5 50
15 27 46
Prof. Eugenio Pedulla 22.5 42
18 38
34

7 COLTENE 30



L= CON TRAT'TAMENTO TERMICO
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HT NI-TI VIOUAL CHECIKING

AFTER USE




THE "HOT WATER™ TRICK TO REGENERATE FILES

¥ VISUNL CHECKING




ITIC HLES

AUSTENIT




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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b4 J Endod. 2002 Mar;28(3):211-6.

2 Roentgenographic investigation of frequency and degree of canal curvatures in human permanent teeth.
! Schafer E', Diez C, Hoppe W, Tepel J.

+ Author information

Abstract

8 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

B 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
§ computerized 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.







“Senz2a una corretta pre-
visualizzazione tridimensionale
del dente da trattare, si
entrando in un campo
senz2a una mappa’

Stephen Buchanan - DDS
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- TECNOLOGIE COME LA MICROCBCT |

DIMOSTRANO UN RIDOTTO CONTATTO PARETY/




) COME UN UOMmo
sl FA LA DOCCIA

NESSUNA  SISTEMATICA
OGGl IN COMMERCIO
ASSICUR A N
CONTATTO STRUMENTO/
PARETI  COSTANTE  NEL

CANALE DEL 10@7. ClI SCRUB
PROFONDO

SARANNO SEMPRE
PORZIONI DI CANALE

NON STRUMENTATE. ,
‘ O IRVTEY — (2

QUI Cl PENSA
LACQUA DA SE

AN s . e
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PERCHE I FINISHER SONO
MPORTANTI??

CEOMATRIA PREPARAZIONE CANALARE
DETERSIONE MECCANICA
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] MIGLIORAMENTO
PERMEABILITA APICALE
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LA SAGOMATURA DEVE ™
TERMINARE CON UNA
CONICITA" PROGRESSIVA IN

CUl L’APICE E' IL PUNTO PIU
SIRETTO.



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

Group N Median Interquartile ranges 25%-75% Significance

Teeth with lesion 135 4() 36.25-60 A
Teeth without lesion 7 35 35-40 B

TERMINARE LA SACOMATURA A 25/06 E UN
COMPROMESSO DETTATA DA UM |
TECNOLOCGCICI MA NON DA VALUTAZION
ANATOMICHE

\ ' ) l J

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

B No Lesion

- Lesion LA MEDIA DEI DIAMETRI APICALI E" DI 40 NEI DENTI
CON LESIONE E 35 NEI' DENTI SENZA LESIONE




COMETDTECIDOIL
__ DIAMETRO




 COMETECIDOIL
- DIAMETRO




W
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COME POSSO UTILIZZARE
UN K FILE

Dobbiamo trovare lo strumento che si impegna
nell APICE ovvero lo strumento che si blocca a

L

\P\\\\\\\\\

Dobbiamo ricercare una sensazione manuale: o
strumento collegato al rivelatore mantiene o
posizione a LL. anche se spinto in senso apicale.

NN

N\

|\\\\\\\\\\\

NON VA AVVITATO. VA SPINTO



DETERMINAZIONE DIAME

Ci vuole la massima precisione con canale ASCIUTTO.

Se¢ abbiamo dubbi proviamo lo strumento successivo
O precedente ¢ controlliamo. Se non siamo cert
possiamo strumentare un minimo l'apice ¢ portarlo o
UNQa sensazione piu certa. B comunque
un'approssimaziong, testiamo con uno strumento o
sezione circolare un apice che potrebbe essere
ovale.




DEDIRIA

VANTAGC! DEI K FILES:
Non occorre nuova strumentazione
IMITI DRI K FILES:

Soprattutto a diametri grossi o canali curvi sono strument;
molto rigidi che possono creare sensazioni di impegno Non in
testa ma nel corpo dello strumento dando false registrazioni.
0 strumento potrebbe bloccarsi con un gradino ©
impattando prima dell'apice proprio perche rigido..

come evitare questi rischi?



DETERMINAZIONE DIAMETRO AFICALE |

K FILE NHTFLEX:
Buon compromesso sono K files in Nili utili in

quanto grazie allestrema flessibilita si adattano
meglio ¢ non creano impegni nelle eventuali curve.

Ritengo che Soprattutto a diametri grandi ¢
corretto avere nel proprio kit una serie di quest
strumenti.



K FILE NITIFLEX - MOVIMENTO A MOLLA:

una volta a lunghezza di lavoro, il Nili ti consente di fare
QUESTO Test:

FSEGUIRE UN MEZZO GIRO E VALUTARE SE LO STRUMENTO
TORNA IN POSIZIONE PROVANDO LINGAGCIO CON LE
PARETI

Pericolo perche potresti strumentare |apice.




DETERMINAZIONE DI

VISUAL GOUGING:

Valutare eventuali detriti di dentina tra le
spire sulla punta dellultimo strumento Nili
usato ti da una prova che lo strumento
abbia grattato per lo meno un lato della
ZONCQ apicale.




LIMITI DEL VISUAL GOUGING:

DASTA CHE TOCCHI LA PARETE IN UN PUNTO PER
AVERE LIME SPORCHE IN TUTTI | LATI DELLO
STRUMENTO.




DETERMINA ZIONE DIA METRO API C’ALE W

TUTTE QU_ST_ PROCEDURE SONO
DELLE APPROSSIMAZIONIL NOI
_A\/OQ\A\/\O PER CERCARE LO
STRUMENTO CHE MECGLIO SI ADATTA
AD UNA CGEOMETRIA DI CU
CONOSCIAMO POCHISSIMO




DETERMINA ZIONE DIA METRO API C’ALE T

ALLARCARE IL CANALE PUO SS:_Q:

/| UNA BUONA STRATEGIA PEX
AGL \Q?\G_ANTI QGG\ LA

-RATURA B CONCORDE SUL
_A O CHE DIAMETRI AMPI SIANO

P|U PERFORMANT]
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RMINAZIONE DIA WWETRO AP CALE

__ _ —

Minimal apical preparation ... Srikanth P et al Journal of International Oral Health 2015; 7(6):92-96
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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’ ‘ : E E | r : ® : E
| ‘

ferzo apicale ¢
#30 - 33.

Conclusion: Minimal apical enlargement for penetration of
irrigants to the apical third of root canal system is #30 size.




DETERMINAZIONE DIAMETRO APICALE |

Orstavic 1991. The larger the preparation the higher the efficency in reducting infection

Dalton 1998, There was substantial bacterial reduction with progressive filing. Fewer bacteria
‘emains with larger file size

Sdiqueira 1999. The most dramatic bacterial reduction was obtained after larger apical
oreparations

Usman 2004. Instrumented apical 3mm with GT 20/06 vs Gt 40/06. There was significant difference
in canal cleanlinegss between the two sizes

Daugh 2009. Apical sizes kept as small as possible rather than as large as required disregards
existing scientific literature and appears to be based primarily upon clinical opinion

Mounce 2009. Larger apical sizes create cleaner canals
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DARE? |

- COMERACCORDARE?

" IL MODO PIU’ SEMPLICE E’ |
DISPOSIZIONE UN FILI NIT!
MARTENSITICO A DIAMETRI GRANDI E

CONICITA" @4

POS50 ESEGUIRE UNA STEP BACK
MANUALE
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UNOMINOr Oreparazione OoiCale in CoNali Curvi € piu sicura

N QPICI OOCO Prearatil DisiNfeffaNte arrivaMeno

" BACTERIA

Boutsioukis et N\l 2010
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The Role of Apical Instrumentation in Root Canal
Treatment: A Review of the Literature

Ivar Rangh. DS, and James Wallace DIDS, MDS. MST) MS

Abstract
The issue of final apicd prepaiation sde remains con most imponant objectve of root canal therapy is to minmize the number of
troversid despite consderable dinical and in vitro re microseganisas and pahologc debris in rost camal sysiems 10 prevent or treat
search. The asgtute dinican nust be aware of this apical penodontits. This process of chemamechasscal derridemsent, or ceaning of the
research before choosing any instrumantatioe systes root canal systemm, has been described asthe removald of all of the contents of the root
DeCause the ormed CinGen s Oeasion must D¢ canal syswms before and duning staping. Urossan (1) described mechasscal cheaning
guided by the best avalable evdenced-based nforma asthe modt imporant part of root casal terapy. Schilder [ 2) also considered cleaning
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of use and reduced number of irstruments. However, Soanghess (6) moted that the
strong emphasis on reducing the samsber of isstraments and Basting apical prevara-
ticns to small sizes does net produce clea apical preparsons in diseased 1ceth. Given
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DIAMI= TRO DI PREPARAZIONE

ALLARGAMENTO - MIGLIORA EFFICACIA
APICALE RRIGANT]

!

MIGLIORE DISINFEZIONE
MECCANICA




STUDY SUMMARY

Preparation to size 30 offers minimum requirements for irrigation and obturation

Determination of the 0

Minimum Instrumen-tation

Size for Penetration of

Irrigants to the 75

Apical Third of Root

Canal Systems

(J Endod 2006;32:417- 420) 50

Smear layer removal from the

apical third of the canal in six

groups (%) )
0 — — —

File #20 File #25 File #30 File #35 Negative control  Positiv control

Abbasali Khademi, DDS, MS, Mohammad Yazdizadeh, DDS, MS, and Mahboobe Feizianfard, DDS, MS
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USUALLY, THE MORE SEVERE THE
CANAL CURVATURE,

THE GREAIER THE RISK OF
TRANSPORTATION AND
UNEXPECITED FRACTURE

...WHEN LARGER APICAL

PREPARATIONS ARE TARGETED

SHAFER 2009
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CanalPro X-Move

77 COLTENE
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CanalPro X-Move




CanalPro X-Move

Endomotor
- Contra angle

- Main button Power adapter

~___— OLED screen

. Setting button“P”

—— Adjusting button“+”
___— Adjusting button“-"

__— Charging basc

=

”‘ Charging LED
i

\indicator
)

— S S

7 COLTENE



Descrizione del Prodotto

Specifiche

e Wireless

 Rotazione Continua @

* Movimento Reciprocante con preimpostazione de //‘
angoli di rotazione del OneReci { ‘

el

* Localizzatore Apicale Integrato

» Contrangolo Isolato

* Files Coltene preimpostati, per un facile utilizzo

7 COLTENE



Descrizione del Prodotto

Benefits

7™\

® O

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

[UTTO IN UN DISPOSITIVO

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

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

7 COLTENE



Descrizione del Prodotto

Integrated length determination makes endodontic
treatment safer and more efficient. Realize real-time
display of file location in canal. Automatically stops or
. e . reversely rotates as soon as the file reaches the apical
S p e C I fl C h e Te C n I C h e stop, so as to prevent perforation. Auto Start and Auto Stop
functions respectively enable motor to automatically start

while the file gets in canal and stop when it is out.

Contrangolo:

,..\\_
R

o

> Il

=
0 !
B
.
U

* Trasmissione 6:1

* Rotazione di 360 gradi

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

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

Contrangolo di dimensioni ridotte ed ISOLATO:

Diametro di 8 mm ed altezza di 9.7 mm

Normal contra angle Woodpecker contra angle
head & neck Super Mini head&Silm neck

7 COLTENE



Coltene setting files

7 COLTENE

File system name

1st level 2nd level
One Flare
One G
One Curve mini

One RECI
TS1
TS2
F35
F40

2Shape mini

Opener
Glidepath
HyFlex OGSF
Shaping
Finishing
Orifice Opener
Glidepath File 15/.03
Glidepath File 10/.05
EDM 20/.05

HyFlex EDM
One File

Finishing Files

HyFlex CM All files

Remover

Mode Continuous
or reciprocating
motion

Continuous
Continuous
Continuous

Reciprocating

Continuous

Continuous

Continuous

Continuous

Continuous

Torque N.cm

1,2
2,5

2,5
2.5

2.5
1.8
2.5
2.5
2.5
1.8
1.8
2.5
2.5

2.5

2,5
2,5

Speed

350
350
350
400
350
350
350
350
400
300
400
400
400
300
300
400
400

400

500
800

Size/taper

25/.09
14/.03
25/.04
20/.04
25/.04
25/.06
35/.06
40/.04
18/.11
15/.03
18/.045
30/.04
25/.12
15/.03
10/.05
20/.05
25/.~
40/.04

50/.03
60/.02

30/.07

Angles of reciprocating
movement (CCW - CW)

170° - 60°
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QUICK START
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Quick starter guide

1. Power ON and power OFF the device:

To power ON the device, press the Power button. The device enters in stand-by state. The display shows the stand-by interface of the last program used.
To start the motor from the stand-by state, press the Power button.

The display shows the working interface according to the program used.
To stop the motor, press the Power button again. The device goes back in stand-by state.
To power OFF the device, hold down the Setting button “P”, and press the Power button. In stand-by state,

the device will automatically shut down after 3 minutes.
2. Select User Programs:
The device contains 10 memories User Programs (MO-M9).

MO = apex locator, M1 to M9 = free memories settings.

All preset Coltene File Systems available directly from the stand-by state.

7 COLTENE



Quick starter guide

3. Access to the coltene files

Press 3 seconds on « P », to set your 5 favorite files.

Press the adjusting button “+”/’-“ to scroll through the list of COLTENE files.
Press “P” to select a file, and then “+”/”-* to adjust the setting.

Press the Power button to freeze the settings.

7 COLTENE



F&Q

7 COLTENE

Is the Contra angled isolated internally and externally by a layer?
The layer / surface creates the isolation.

How long is the charging time?
2-3 hours, but in practice 80% of capacity is achieved within 1 h.

What about the capacity of the Accumulator?
2-2,5 hours of continues motor rotation

What surrounding is recommended while measuring the apex?
The canal must not be dry. Too much lubrications lead to short cuts.

How to oil the Contra angle?
With a spray can or oil and the adapter which is included or Show picture!

For what purpose are the integrated O-Rings
Is not needed for the X-Move.

How to use the probe?
It is helpful to reach the tooth e.g. molar / small mouth opening

How many file setting can be programmed as a sequence?
Dr Choice: 9 different file settings are programmable

How many COLTENE files can be programmed as a sequence?
5 COLTENE files



F&Q

10. How to power off the Motor?
To power OFF the device, hold down the Setting button “P”, and press the Power
button. In stand-by state, the device will automatically shut down after 5 minutes.

11. How to access the device parameters?
From the power OFF state, hold down the Setting button “P” and press Power button.

12. What happens if the file reaches the apex?

3 Options:

- OFF: Disable apical action.

- STOP: Motor stops automatically. Motor restarts automatically when the file is pulled away from the reference point.

- REVERSE: Motor automatically reverse the rotation. Motor goes back automatically to the initial rotation direction / movement, when

the file is pulled away from the reference point.

7 COLTENE



THE FUTURE IS NOW

CanalPro Jeni

CanalPro™ Jeni
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caralerisicne Tecnicn

M M OTO |:\) E DA TAVO LO CO |:\) D L E S 4 92\3\?*6'°
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V| MONITOR TOUCH SCREEN 7 A QIORI|

V| SCHEDA SD CONTENENTE IL SOFTWZFSE

Y| CONTRANGOLO CON RILEVATORE D’ A%E

NTEGRATO
V| PEDALE BLUETOOTH
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4 PROGRAMMI : HYFLEX EDM,
MM ONECURVE, MM 25HAPE

@ NOTIFICA DI IRRIGAZIONE AUTOMATICA
===RRVNce)

NOTIFICA DI CAMBIO FILE
@ AUTOMATICA (PIU BEEP BREVI)



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

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



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

LA RISPOSTA DeEL MOTORE E
DIVERSA PER OGN STRUMENTO E
CIASCUN CANALE RADICOLARE.
NON E NECESSARIO IL MOVIMENTO
DI PECKING NE DI BRUSHING.



I(\IBCI;EEISSNDc;éIR;RIGAZIONE AUTOMATICA
L MOIORE EMEIIE
AUTOMATICAMENTE UN
SEGNALE ACUSTICO PER
INDICARE IL MOMENTO IN CUlI' E
NECESSARIO ESTRARRE 1L FILE

DAL CANALE ED IRRIGARE .



NOTIFICA DI CAMBIO FILE
AUTOMATICA (PIU BEEP BREVI)

L MOIORE INDICA CHE IL FILE
DEVE ESSERE CAMBIATIO DOPO
UN CERTO NUMERO DI UTILIZZ
[PER EVITARE LA ROI TURA)



COMEFUNZIONA _JENIMODE?

ANALIZZA COSTANTEMENTE | SEGUENT
PARAMETRI...




COMEFUNZIONA _JENIMODE?

... DECIDE
AUTOMAITICAMENTE IN
MILLISECONDI QUALE
MOVIMENTO INDIVIDUALE
= NECESSARIO PER
AVANZARE IN MANIERA
SICURA ED EFFICIENTE
ALLINTERNO DEL
CANALE

—

ngoli Avanti/
Indietro

—

i indietro S
irrigazione)

4 —




COME FUNZIONA JENIMODE?

’

-~

... EMETTE UN
SEGNALE

ACUS T1CO
QUANDO L
CANALE DEVE
-OSERE IRRIGATO.
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