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Qu'est-ce?

®C : chronic (>3 mois)

oT : total (120%)

® (O : occlusion (flux TIMI o)




Souvent ?
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Success
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Demande?

Overall CTO Prevalence

17%

B CTO Present
No CTO Present

University of Calgary, University of Toronto
7559 Patients with Coronary Angiography March-December 2008,
Courtesy Bradley Strauss and Canadian CTO registry investigators

Real World CTO PCI

2,6%

m CTO PCI
All other PCI

Brilakis ES, et.al., JACC Cardiovasc Interv 2012 Apr, 5(4): 357-79




Le pourquoi?

® Reduit les symptomes
® Diminue CABG
® Augmente FE

® Peut ameliorer le pronostic




R Complete vs R Incomplete:
Mortalite

Study

o] RR (95% CI)

ARTS | PCI . 0.49 (0.17, 1.43)
ARTS Il PCI 0.63 (0.32, 1.24)
Asian Medial Center PCI cohort 0.69 (0.47,1.02)
SYNTAX PCI 0.74 (0.49, 1.14)
MASS 1l PCI 0.66 (0.37,1.17)
BARI trial and registry 0.78 (0.54, 1.13)
BARI Bourassa et al. 0.77 (0.55, 1.08)
ljsselmuiden et al. 2.74 (0.75, 10.06)
New York State registry | 0.786 (0.71, 0.85)
New York State registry |1 i 0.67 (0.56, 0.79)
Valanti et al. 0.37 (0.21, 0.64)
ACUITY Rosner et al. 0.70 (0.45, 1.11)
Nikolsky et al 0.42 (0.21, 0.86)
Tamburino et al, 0.35 (0.15, 0.84)
Mariani et al. v 0.64 (0.03, 13.11)
NHLBI dynamic registry 1.18 (0.65, 2.14)
Kloeter et al. 0.21 (0.01, 4.02)
CABRI 1.07 (0.38, 3.00)
New York State registry |1l 0.89 (0.82, 0.98)
Yang et al 1.10(0.29, 4.18)
Norwa-Otto et al. 0.84 (0.69, 1.30)
Appleby et al. 0.59 (0.53, 0.66)
Deligonul et al. 0.93 (0.37, 2.35)
Overall (l-squared = 62.4%, p = 0.000) 0.73 (0.65, 0.82)

NOTE: Walghts are from random effects analysis

1
A 1

Risk Ratio

Favors CR Favors IR

Complete rev for CTO, incomplete for >1 other lesions 19.1 1.11 (0.74, 1.68) 0.6090
Incomplete rev for CTO 44 1 1.63 (1.28, 2.08) <0.0001

Garcia et al J Am Coll Cardiol 2013;62:1421 Circ Cardiovasc Interv. 2016;9:€003586




Le Quand?

Patient affected by CTO

A
Normal wall motionor Akinesia or dykinesia Normal wall motionor
hypokinesiain CTO in CTO territory hypokinesiain CTO
territory territory

v
CTO revascularizationis ' Medical th rapyis CTO revascularizationis
indicated indicated indicated

Galassi et al. European Heart Journal (2016) 37, 2692




L'infirmier/ere dans tout ¢a?

Integre(e) et dedie(e) au programme CTO
L'installation/préparation du patient
Connaitre les acces

Connaitre les techniques

Connatitre le mateériel
Anticiper la technique
Controle ACT (> 300) / 20 minutes

Contribue largement au succes




CTO=
I'anatomie

Characteristics of a CTO

)

Proximal fibrous cap »

Microchannels

-

Necrotic areas Hard artherosclerotic
plaque



Difficulte

Variables and definitions
Tapered Blunt

Entry with any tapered tip

or dimple indicating
direction of true lumen is
1

Calcification

angograpnec
et
cactcason

b -
¢

» "
- sttt
GTO mute

o CTO ortry at CTO roume
Occlusion length

Oy

CTO sagmant

-

e occhs0n lengh

Re-try lesion

categorized as “tapered”.

Regardless of severity, 1 point
is assigned if any evident
calcification is detected within
the CTO segment.

One point is assigned if bending >
45 degrees is detected within the
CTO segment. Any tortuosity
separated from the CTO segment
is excluded from this assessment.

Using good collateral images,
try to measure “true" distance
of occulusion, which tends to be
shorter than the first impression.

Is this Re-try (2" attempt) lesion ? (previously attempted but failed)

Entry shape
O Tapered (0)
O Blunt (1)

point

Calcification
O Absence (0)
O Presence (1)

point

Bending >45°
O Absence (0)
[ Presence (1)

point

Occl.Length
0 <20mm (0)
0 =20mm (1)

point
Re-try lesion
ONo (0)
OYes (1)

point

J-CTO Score

Total points

easy
intermediate
difficult

very difficult

Morino Y et al., JACC Intv 2011;4:213-21




Les ingredients

Une CTO

Viabilité/ischemie

Un patient patient

Un operateur CTO endurant

Une salle KT isolee du monde extéerieur
Une equipe dediee

Du materiel




Beaucoup de materiel




@ Tipload....
© Tip radiopacity.
@ Polymer sleeve length..... 22 cm

© SLIP-COAT® coating over the spring coil
@ PTFE coating over the shaft

I Fielder FC

@ Tipload,
@ Tip radiopacity. :
@ Polymer sleeve length..... 20 cm

@ SLIP-COAT® coating over the spring coil
@ PTFE coating over the shaft

I Fielder XT

@ Polymer sleeve length..... 16 cm

@ Tip outer diameter.......0.23 mm(0.009 inch)

@ SLIP-COAT® coating over the spring coil
@ PTFE coating over the shaft

Les quides

c

I MIRACLEDros 3

® Tip load
@ Tip radiopaci
® PTFE coating over the shaft

I MIRACLEDros 4.5

® Tip load
@ Tip radiopacit
© PTFE coating over the shaft

I MIRACLEbros 6

b

I CONFIANZA

i et W S R -
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T

© Tip load o
© Tip radiopacity.............. 20 cm

@ Tip outer diameter........ 0.23 mm(0.009 inch)
© PTFE coating over the shaft

I CONFIANZA PRO

i e ———————————— T R—
o ———
© TIPI0ad. ..veereeereeeraensaad 60g
@ Tip radiopacity. wdlcm

® PTFE coating over the shaft

I MIRACLEDros 12

® Tip load
® Tip radiopaci
® PTFE coating over the shaft
@ Pilot wire family

3 Wires. 3 Tip loads Polymer cover &
1.HT PILOT® 50 (1.5 g) hydrophilic coating Durasteel core is
2.HT PILOT® 150 (2.7 g) designed for lubricity made of a durable
3.HT PILOT® 200 (4.1 g) and lesion crossability stainless steel

3 cm radiopaque
coil

15
intermediate coil

Polymer covered tip Gold marker Parabolic core grind
designed to tackle the located 4.5¢cm  technology designed for torque
challenging lesions from the tip response and support

© Tip load
® Tip radiopaci
® Tip outer diameter....... 0.23 mm(0.009 inch)
© SLIP-COAT® coating over the spring coil

© PTFE coating over the shaft

I CONFIANZA PRO 12

© Tip outer diameter ........ 0.23 mm(0.009 inch)
© SLIP-COAT® coating over the spring coil
© PTFE coating over the shaft




Les quides (2)

Total Length 1900mm

SLIP-COAT® Coating Length 400mm

0000000000000000000000001\000000

<

‘ 0.36mm
Coil Length 150mm . (0.014inch) PTFE coat

[

Various models for different situations and/or Ieéions

ASAHI Gaia First Djameter : 0.26mm (0.010")- 0.36mm (0.014")
Tipload :1.7g

ASAHI Gaia Second D'iameter : 0.28mm (0.011")- 0.36mm (0.014")
= === ‘ Tipload : 3.5g

D-iameter : 0.30mm (0.012")- 0.36mm (0.014")
Tipload : 4.5g

Coated with hydrophilic coating which enhances smooth controllability inside the micro catheter




Guides:
Caracteristiques

Penetrability
Tip load

Pushability
Trackability
Bending

Lubricity




Chronic Occlusion Wires

Tip load(g)

-
-

;C »
5" 4+ ULTIMATEbros 3
4a»

ielder XT-R

Escalation

Miracle 12

@ Polymer & Hydrophilic () Full Hydrophilic () Silicone
() Silicone & Hydrophilic ;i Hydrophiic with Uncoating Tip
+ Composite core

MIRACLEbros 12 CONFIANZA PRO 8-20

9

<
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Conquest Pro 12
CONFIANZA PRO 12

Hard (129),
tapered tip

Moderate (3 — 4.59)

o258 & & 8

« Fielder XT-A
= «— Fielder XT
10

Soft (<19),
polymeric,
tapered tip




Microcatheter

Corsair Micro-
catheter

Tungsten Braiding

Tapered Soft Tip

Hydrophilic Polymer Coating

A

Corsair Cross-section

T Ly

O.D.: 087 mwiz4F) 0. : $053mmi22F)

. Tip
0D, : $042~0 82 mn(Taperad]

Reinforced Tapered Shaft

1.8 Fr. (0,60 mm) hydrophilic coating

sold marker 0,7 mm

0,7 mmTip

Stainless steel braid

)

\ X w W_
s

Shaft 0.D. (Distal}: 26 Fr. .,
Shaft O.D. (Proximal) 2.8 Fr.

Shaft1.D0.1: 0.018" _
Tip 1.D.: 0.015" ==
Max, Guidewire:  0.014" R"_ . .
Max. Pressure: 300psi 4.0mm
6.5mm
200mm
Usable Length: 145cm

Hydrophilic Coating Length: 380mm
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6.5mm TAPERED VISIBLE OVAL OOURESTINESSTEL L UBRICITY
metoorwport SOFTTIP  ExiT DESIGN CORE
6.5mm tip to OTW port - Tapered soft tip- Visible exit - know exactly Double stainless steel
negates the needfordeep  provides high trackability ~ where the wireis e:dﬁng a) memm (3.3Fr)x core-kink resistance {long lastlng lubrldty)
engagement inside b) 0.84mm (2.5Fr) and pushability maintains trackability

branches and CTOs




Support = extension

150cm
a

—_— .
p 3cm ' | l4mm 25cm rapid exchange section

) — e £ e s e

liner \/ 1

White positioning markers at 95¢m (single) & 105¢m (double) Radiopaque marker Radiopaque marker
to assist in placement through the guide

A 120 cm Proximal hypotube shaft
 0.057"(1.45 mm) Inner-diameter
Stainless steel collar embedded
+ in polymer
Proximal marker band
1x1 Braid
Hydrophilic coating
Distal marker band
Atraumatic tip




Guiding:
trapping ballon

l Microcatheter

X proximal
Guiding to balloon
Catheter

_ Trap wire ‘ Inflate balloon
Withdraw Advance balloon with balloon |

Microcatheter NOT on wire and withdraw

topmm Microcatheter

Microcatheter

Distal wire

= 2.0/ 2.5mm Balloon = 2.5mm Balloon = 3.0mm Balloon




La strategie hybride

Evaluation permanente
de I'approche

Permet une efficience et
succes de la procédure

Switch si echec

Optimisation des rayons
et contraste

Dissection

Retrograde Reentry

Antegrade




Approche hybrid:
Les 4 questions

® Cap proximal ambigu?

®| ongueur>20mm?
® Qualite du litd'aval ?

® Collaterales?




L'approche Hybride

Dual Catheter Angiography

1. Clear Proximal Cap?

2. Good Distal Target ?
Antegrade 3. Length < 20mm? Retrograde

yes no yes no

Wire Dissection Reentry Wire Dissection Reentry
Escalation (CrossBoss™/ Stingray™) | | Escalation (Reverse CART)

Brilakis ES, et.al., JACC Cardiovasc Interv 2012 Apr, 5(4): 357-79




Les techniques

b




Antegrade escalation

Well defined

proximal cap /

Clear distal
) visualization

’ via retrograde
contrast injection




CrossBoss
Catheter

torque device lock «— working length 135cm  ——»

——an = :
T ’ SIF ] ,'v/T

guidewire port i [1.13 mm)

Stingray

Guidewire

r shaft diameter .014°(0.36 mm)

¢ s

t |<—20cm e

Ajngle bl
v

Stingray
Catheter

< balloon inflation port
3.7 F(1.22 mm) 2.9F(0.97 mm)

ADR:
CrossBoss

w Tip Close Up w

0.040"
—»l (1 mm) I<- v
00407

Ratchet handle
for FAST-spin
technique

|
3

“

T

Atraumatic 1
mm distal
tip

Compatibility
6 Fr. Guide/0.01" wife

2.9 Fr. shaft
profile

Self-orienting N Re-entry
balloon has a flat shape for probe at
true lumen targeting V Stingray

£ Guidewire tip

180° opposed and offset
exit ports for selective
guidewire re-entry






Antegrade dissection-reentree




Pilot 200







Reverse CART
uideliner assisted R




Double injection




Septal surfing




Differentes incidences




Passage retrograde
+ Guiding antegrade







Resultat final?




Probleme ?




Pas de probleme




Probleme resolu




La seule question stupide est celle

qu‘on n’'a pas ose poser.

Proverbe chinois




