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Chronische totale occlusie (CTO):

‘Occlusie van 1 of meer coronairen met een minimumduur van 3 maanden’

Development of CTO-PCI procedure

Miracle
Conquest ¢
Fielder XT o
Corsair ¢

wire, device BridgePoint ¢

SION ¢

Fielder XTR ¢

imaging modality MDCT o

IVUS guidance ¢

Parallel wiring ¢

.. . Retrograde approach ¢
WIring tEChI'IICII.le

. | A A T T T T T T O MO A Y
1995 2000 2005 2010 2015

0]
- P
>
A 4 vy LR | ] Yy Y YvYvyeywey




Indicatie

Should Chronic Total
Occlusion PCI be Done?

\

Risk
| Benefit I
Clinical Likelihood of Technical Acute Long-term
Determinants Success PROGRE'SS-CTO « In-stent restenosis

1. Symptoms PROGRESS-CTO Score Complications Score + Stent thrombosis
2. Ischemic burden poorcap + Need for DAPT
3. Myocardial ey peres it
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Dual access

Considerations for access choice: Potential advantages and disadvantages of guide catheter size
 Patient specific

© Anatomy dependent

* Operator preference and expertise




Amphia Ziekenhuis
HCK MG

Study Date: 17-09-2019
Series Time: 09:26:01
Content Time: 09:26:01
Beeld 01

KV: 82

SE: 1/IMA: 1
Lat: LAO/ Ang: 50 FHCK STANDAARD HARTKATHETERISATIE
Long: Cranial / Ang: 1.8 Left Coronary 12.5frs
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Amphia Ziekenhuis

21951 /M HCK MG
T o » o Study Date: 13-01-2020

i — Series Time: 14:21:08

Content Time: 14:21:08

Beeld 01

KV:75.088 = Eegnaae]

SE:3/IMA:3
Lat: LAO/ Ang: 39.900001525879 HCK STANDAARD HARTKATHETERISATIE
Coronary-SCH 7.5 fps Low

Long: Caudal / Ang: -0.1000000014901
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Differentiated tasks require different wire characteristics

Blunt Navigating Wiring Dealing with
Tapered cap proximal cap calcium collaterals tortuosity

« Tapered, polymer wires

* Medium penetration, high torque wires
» Medium penetration, polymer wires

» High penetration wires

* Knuckle wires

« Collateral crossing wires

« Externalization wires

Wires




Polymer jacket .

Hydrophilic .
Hydrophobic’
o+ mcisrElE)




Loose tissue tracking

Loose tissue tracking

Low gram load, tapered
polymer wire to find loose
tissue track

Tapered
proximal cap

Short duration CTO with
organising thrombus and
central necrotic core




Fielder XT-A guidewire

Hydrophilic coating

Polymer coating

seenseseneeees seescsscsas

666660065444 $6666606060060600000000000000000

16 cm spring coil
16 cm radiopacity

Core Cover Coatings Wire O.D. Tip load
‘ SION TECC ‘ * Polymer coating ‘ e Hydrophilic |  Wire-0.36 mm (0.014”) ’ 1049
Tip - 0.26 mm (0.010”)

Pilot 50

Core Cover Coatings Wire O.D. Tipload |
| Coretotp | oPoymerjackst | eHydrophiic |  0.36 mm (0.014") 15g \







Lesion crossing

Lesion crossing

Medium gram weight wire

Ageing CTO composed of
collagen and fibrous tissue




ULTIMATEbros 3

28 cm hydrophilic coating

11 cm spring coil
11 cm radiopacity

Pilot 200

Core Cover Coatings Wire O.D. Tip load
Core-to-tip None * Hydrophilic 0.36 mm (0.014") 3.0g

Gladius guidewire

Fiydrophilcicoating | Core Cover ‘ Coatings Wire O.D. ‘ Tip load
Core-to-tip * Polymer jacket * Hydrophilic 0.36 mm (0.014”) 41g

11 cm spring coil
3 cm radiopacity

Core Cover Coatings Wire O.D. Tip load
SION TECC * Polymer coating * Hydrophilic 0.36 mm (0.014") 30g




The ASAHI Gaia series of wires

ASAHI Gaia First B0 00000G0COCTGHOEREUAMMAMA
Tip load 1.7g : i b e
15 mm 30 mm
ASAHI Gaia Second 0.011"”
Tipload 3.5 g ]
6 mm 30 mm
ASAHI Gaia Third 0.012”
Tipload4.5¢g

7 mm 30 mm




High penetration wires

Penetration wires

Dense, calcific
proximal cap

Mature CTO with
extensive calcification




CONFIANZA PRO 9/12

Hydrophilic coating

20 cm spring coil

Core Cover Coatings Wire 0.D. Radiopacity Tip load
Core-to-tip None | * Hydrophilic | Wire-0.36 mm (0.014") 20cm 9.0g/120g
Tip - 0.26 mm (0.009")

Hornet 14

Hydrophilic coating

15 cm spring coil
3.5 cm radiopacity

Core Cover Coatings Wire O.D. Tip load
Core-to-tip None * Hydrophilic Wire - 0.36 mm (0.014") 1409
Tip - 0.21 mm (0.008")

Astato XS 8-20/8-40

Hydrophilic coating

17 cm spring coil

Core Cover
Core-to-tip None

Coatings
* Hydrophilic
Uncoated ball tip

Wire O.D. Tip load
Wire - 0.36 mm (0.014") ‘ 20.0g/40.0g
Tip - 0.21 mm (0.008")
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Knuckle wires

Knuckled wire (blunt dissection) versus penetration wire
in tortuous or ambiguous segments

Wire exit
Penetration wire

Vessel course?

Knuckled wire

Safe negotiation ambiguity
/ tortuosity with knuckled wire




Knuckle toolkit

First line
Wire: ASAHI Fielder XT

...0...............0....'...“...“.....0..0.'............

........................“..............".......“....."

Tapered (0.009") polymer wire with low tip load (0.8 g)

Second line
Wire: Pilot 200

I 1ALR1L |

Non-tapered (0.014") polymer wire with medium
tip load (4.1 g)




Collateral crossing

Collateral wiring

Required wire properties

Low tip load Spring coil 1-1 torque response Flexibility in shaft
hydrophilic wire

SION / Fielder XT-R / SION black / Samurai RC / SUOH 03




Aejes

SION black /

Samurai RC

Equipment Crossing




. Amphia Ziekenhuis
v D194 1M HCK MG
PID: 7756188 Study Date: 08-07-2020
g S Series Time: 10:25:28

Content Time: 10:25:28

Beeld 001

KV: 90.367

SE: 12/1MA: 12

Lat: RAO / Ang: -30.299999237061 HCK STANDAARD HARTKATHETERISATIE
Long: Cranial / Ang: 26.200000762939 Fluoroscopy - stored
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Microkatheters

Wire exchange

Wire torque transmissie
Variatie in tipload
Co-axial support

Lesion crossing

1 gram tip load means the wire will bend >2 mm when
1 gram of co-axial force is applied 10 mm from the tip

Moving the microcatheter nearer to the tip of the wire Effective
will increase the effective tip load and penetration force tip load




Entry Profile Distal Profile Proximal Profile

0.48 mm (1.4 F) 0.62mm (1.9 F) 0.85mm (2.6 F)
- \{ A
0.60 mm (1.8 F) 0.60 mm (1.8 F) 0.87mm (2.6 F)

Non-coil - — ):

based
microkatheter

0.61 mm (1.8 F) 0.61 mm (1.8 F) 0.84 mm (2.5F)

i : #" \=v

0.86 mm (2.6
0.5 mm (1.5 F) 0.76 mm (2.3 F) (2.6F)




OO

Tungsten
braiding
10 elliptical
outer steel coils
8 pcs x 0.07 mm

2 pcs x 0.12 mm

Coli based

microkatheter

60 cm Hydrophilic
» - - - r

-

? ﬁ L AN bl p—
Distal shaft Proximal shaft Kink resistant
2.6 F (0.87 mm) 2.8 F (0.93 mm) proximal hub design
* Hydrophilic Tip-0.016" (1.2 F) Tip-0.015" (1.1 F) 135 cm
-135 cm catheter = distal 60 cm Distal - 0.034” (2.6 F) Distal - 0.018” (1.35 F) 150 cm

-155 cm catheter = distal 60 cm Proximal - 0.037” (2.8 F) Proximal - 0.018” (1.35 F)




Turnpike LP

135 cm / 150 cm lengths.

60 cm hydrophilic coating ‘ ‘

0.74 mm (2.2 F)
[ 1] ~
; N Tk
0.97 mm (2.9 F)
Dual coi
PTFE inner layer ‘ Braid ags ol s Frae guerbraid . Polymer outer layer
-— %

=—— Tapered —-|-— Non tapered —-|

Coatings
Hydrophilic
-135 cm catheter = distal 60 cm
-155 cm catheter = distal 60 cm

Dual coil tapers down to single coil
in distal shaft for increased flexibility

Shaft 0.D. Shaft I.D. Shaft lengths
Tip-0.021" (1.6 F) Tip-0.015" (11 F) 135¢cm

Distal - 0.029" (2.2 F) Shaft - 0.018" (1.3 F) 150 cm
Proximal - 0.038" (2.9 F)

Turnpike LP
135 cm / 150 cm length:
60 cm coating
0.74 mm (2.2 F)
i 1 —
t
0.97mm (2.9 F)
Dual coil

PTFE inner layer ‘_‘ Single coil over braid | over braid . Polymer outer layer

~—— Tapered ——e-| =—— Non tapered ——»

Coatings
Hydrophilic
-135 cm catheter = distal 60 cm
-155 cm catheter = distal 60 cm

Dual coil tapers down to single coil
in distal shaft for increased flexibility

Shaft 0.D. Shaft L.D. Shaft lengths
Tip - 0.021” (1.6 F) Tip - 0.015" (11 F) 135cm

Distal - 0.029" (2.2 F) Shaft - 0.018" (1.3 F) 150 cm

Proximal - 0.038" (2.9 F)

Coatings
Hydrophilic
-135 cm catheter = distal 60 cm
-150 cm catheter = distal 60 cm

Mamba

Shaft L.D.
Not available

Shaft O.D.

Tip-0.018" (1.4 F)

Distal (Mamba) - 0.032” (2.4 F)
Distal (Mamba Flex) - 0.028” (2.1 F)

Shaft lengths
Mamba - 150 cm
Mamba Flex

-135 and 150 cm




Penetration
microkatheters

Turnpike Gold

135 cm length
60 cm hydrophilic coating ‘

<0.042" (1.07 mm)

Y -
j’ﬁl/mp;;
| I + B o
2 cm outer coil < 0.040” (1.02 mm)

\ Threaded Tip

0.028" (0.70mm) § m\J\\!\\[\\l\\%\l\\l\J\\l\\J\\i\\[\\l\\l\\l\\ﬁ\)‘\\i\\{\\l\\ﬁ\\‘

Gold-plated stainless steel

Coatings Shaft O.D. Shaft I.D. Shaft length
Hydrophilic ’ Tip - 0.028” (2.1 F) ‘ Tip - 0.015” (1.1 F) ‘ 135 cm ‘
- distal 60 cm Distal - 0.042" (3.2 F) Shaft - 0.018” (1.3 F)

Proximal - 0.040” (3.1 F)

Tornus 21 F
0.12 mm x 8 wires

Tornus 88 Flex (2.6 F)
0.18 mm x 8 wires




SASUKE (ASAHI) Crusade (Kaneka) Twin-Pass NHancer Rx (IMDS)
(Teleflex)

Dual lumen

microkatheter

Dual lumen catheter
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Trapping device

Gebruik van ballon ofwel dedicated trapping device (TraplT/Trapper/Trapliner)

Lange wires (> 300cm) of extensiewire

TrapLiner

Microcatheter
proximal to
balloon

Guiding

Integrated balloon facilitates guidewire cattietor

trapping to maintain wire position during
microcatheter exchanges

Advance
\ balloon NOT

Trap wire with inflated balloon |
and withdraw microcatheter

= A\
Withdraw microcatheter |
proximal to balloon

Microcatheter
Distal wire

|

Recommended balloon sizes for gﬁiding catheters

© ®-©

=2.0/2.5 mm Balloon = 2.5 mm Balloon = 3.0 mm Balloon Dedicated trapping balloon



Hoe
benaderen
we een

CTO?




J-CTO score

Common CTO anatomical terms

Donor vessel

J-CTO score (+1 for each characteristic)

Calcium Bending >45 degrees  Blunt prox cap Prior failure

Proximal cap

A

¢_ Lesion length

1 Collateral

channel

Distal cap

Distal
landing zone




Hybride strategie

1. Ambiguous proximal cap

2. Poor distal target
3. Good interventional collaterals
4. Major side branch at distal cap

£ 2 £ 0 £

Antegrade wire Antegrade Retrograde Retrograde wire

escalation dissection re-entry dissection re-entry escalation

Cross Cross Cross Cross
YES YES YES YES




Antegrade
wire
escalation
(AWE)




Low tip load polymer wire

Medium tip load polymer wire

Medium tip load, high torque wire

Penetration wire

Pilot 200




Antegrade

dissection
re-entry




3 K, 1951

Voorgeschiedenis

1998: CABG (LIMA-D-LAD; Ao-AL-MO-PLRCA)
2019: AP CCS-Il. CAG: occlusie RCA en anastomose on RCA
2019: Mislukte poging PCI CTO RCA

AP CCS-Il onder maximale anti-angineuze therapie.

Echocardiografie:
LVEF 45%. Hypokinesie inferior

SPECT:
Ischemie inferior. LVEF 43%.




Amphia Ziekenhuis
HCK MG

Study Date: 13-01-2020
Series Time: 14:21:08
Content Time: 14:21:08
Beeld 01

KV: 75.088

SE:3/IMA:3
Lat: LAO/ Ang: 39.900001525879 HCK STANDAARD HARTKATHETERISATIE

Long: Caudal / Ang: -0.1000000014901 Coronary-SCH 7.5 fps Low
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Amphia Ziekenhuis

- C19%1/M 8 ! Ny HCK MG
PID: 8834470 R e Study Date: 17-09-2019
B —2 il ; - e Series Time: 09:30:51
‘ v - PR Content Time: 09:30:51

Y P Beeld 01

KV: 75

SE: 10/1MA: 10
Lat: LAO/Ang: 36 FHCK STANDAARD HARTKATHETERISATIE
Long: Cranial / Ang: 28 Left Coronary 12 5frs
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e Amphia Ziekenhuis
T S1951/M HCK MG
PID: 8834470 Study Date: 13-01-2020
T - Series Time: 14:58:31

Content Time: 14:58:31

| =

Beeld 01
10cm
KV: 76.234
SE:7/IMA: 7
Lat: LAO/ Ang: 34.599998474121 HCK STANDAARD HARTKATHETERISATIE

Long: Caudal / Ang: -1.3999999761581 Coronary-SCH 7.5 fps Low
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2.4 F shaft profile

The Stingray™ System Procedure m\ / /
-
- .

Atraumatic rounded
3 F distal tip

Fast spin torquer




< ) Amphia Ziekenhuis
2 2191/M HCK MG
PID: 8834470 Study Date: 13-01-2020
£oo o h Series Time: 15:02:28
Content Time: 15:02:28

Beeld 01

SE:8/IMA: 8
Lat: LAO/ Ang: 29.200000762939 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -1.3999999761581 Coronary-SCH 7.5 fps Low
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0.014” (0.36 mm) |\
& 0.018” (0.46 mm) 6 F (2.0 mm)
| |Guidewire compatible,| Guide catheter
‘ compatible
0.014” (0.36 mm) hydrophilic :
coated Stingray guidewire s >
180° opposed and offset exit ports

for selective guidewire re-entry




Amphia Ziekenhuis
HCK MG

Study Date: 13-01-2020
Series Time: 15:07:30
Content Time: 15:07:30
Beeld 01

KV: 80.594

SE: 11/IMA: 11 " ' R ot O ST S
Lat: LAO / Ang: 29.200000762939 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -13.10000038147 Coronary-SCH 7.5 fps Low
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' Amphia Ziekenhuis
S J19%1/M HCK MG

PID: 8834470 Study Date: 13-01-2020
Eo L8 Series Time: 15:15:36
Content Time: 15:15:36

Beeld 01

S5cm
KV: 77.751
SE: 12/1IMA: 12
Lat: LAO/ Ang: 29.200000762939 HCK STANDAARD HARTKATHETERISATIE

Long: Caudal / Ang: -13.10000038147 Coronary-SCH 7.5 fps Low
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Amphia Ziekenhuis
HCK MG

Study Date: 13-01-2020
Series Time: 15:51:37
Content Time: 15:51:37
Beeld 01

KV: 75.703

SE: 34/IMA: 34
Lat: LAO / Ang: 34.799999237061 HCK STANDAARD HARTKATHETERISATIE

Long: Cranial / Ang: 0.60000002384186 Coronary-SCH 7.5 fps Low
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Retrograde
approach




J R, 1944

Voorgeschiedenis

1989: CABG (Ao-vene-PLCX-RDP)

1991: PCI LAD

2008: PCI venegraft

2009: occlusie venegraft-> medicamenteuze behandeling

Second opinion (Rotterdam): AP CCS-II.

Echocardiografie:
Normal

SPECT:
Inferolateraal ischemie.




Amphia Ziekenhuis
HCK MG

Study Date: 08-07-2020
Series Time: 09:51:25
Content Time: 09:51:25
Beeld 01

KV: 88.405

SE: 1/IMA: 1

Lat: LAO/ Ang: 40 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -29.5 Coronary-SCH 7.5 fps Low
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Amphia Ziekenhuis
HCK MG

Study Date: 08-07-2020
Series Time: 10:22:34
Content Time: 10:22:34
Beeld 01

KV: 72.671

SE: 11/IMA: 11
Lat: RAO / Ang: -30.299999237061 HCK STANDAARD HARTKATHETERISATIE

Long: Cranial / Ang: 26.200000762939 Coronary-SCH 7.5 fps Low
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Amphia Ziekenhuis

= i W G HCK MG
PID: 7756188 ; e Study Date: 12-06-2020
— : - J BN Series Time: 09:01:52
: Content Time: 09:01:52

Beeld 001

KV: 74.365

SE:8/IMA: 8 P : :

Lat: RAO / Ang: -24 639999389648 il i R I <R | HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -28.090000152588 i ‘ e B vy s o e Py o Coronary-BRA 15 fps Low
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Amphia Ziekenhuis
HCK MG

Study Date: 08-07-2020
Series Time: 10:02:08

Content Time: 10:02:08
Beeld 01

KV: 73.031

SE:5/IMA:5

Lat: RAO / Ang: -14.199999809265 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -24.10000038147 Coronary-SCH 7.5 fps Low
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Amphia Ziekenhuis
HCK MG

Study Date: 08-07-2020
Series Time: 10:20:01
Content Time: 10:20:01
Beeld 01

KV: 81.458

SE: 10/1MA: 10

Lat: LAO / Ang: 27.700000762939 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -24.299999237061 Coronary-SCH 7.5 fps Low
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Amphia Ziekenhuis

& 1944 1M HCK MG
PID: 7756188 Study Date: 08-07-2020
o ) Series Time: 10:25:28
Content Time: 10:25:28

Beeld 001

KV: 90.367

SE: 12/1MA: 12

Lat: RAO / Ang: -30.299999237061 HCK STANDAARD HARTKATHETERISATIE
Long: Cranial / Ang: 26.200000762939 Fluoroscopy - stored
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. Amphia Ziekenhuis
. 19441 M HCK MG
PID: 7756188 Study Date: 08-07-2020
= T Series Time: 10:27:38
Content Time: 10:27:38

Beeld 01

KV: 71.734

SE: 15/IMA: 15
Lat: RAO / Ang: -19.89999961853 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -22. 299999237061 Coronary-SCH 7.5 fps Low
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. - Amphia Ziekenhuis
o 21944 1M HCK MG
PID: 7756188 Study Date: 08-07-2020
ou e Series Time: 10:34:38
Content Time: 10:35:10

Beeld 001

KV: 100

SE: 17/1MA: 17
Lat: RAO / Ang: -20.200000762939 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -12.89999961853 Fluoroscopy - stored
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Amphia Ziekenhuis
HCK MG

Study Date: 08-07-2020
Series Time: 10:39:02
Content Time: 10:39:02
Beeld 1

L. G44M
PID: 7756188

KV: 77.683

SE: 18/IMA: 18
Lat: LAO / Ang: 38.099998474121 HCK STANDAARD HARTKATHETERISATIE

Long: Caudal / Ang: -21.299999237061 Coronary-SCH 7.5 fps Low
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Amphia Ziekenhuis
HCK MG

Study Date: 08-07-2020
Series Time: 11:50:24

Content Time: 11:50:24
Beeld 1

KV: 70.458

SE: 19/IMA: 19

Lat: RAO / Ang: -14.60000038147 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -24.299999237061 Coronary-SCH 7.5 fps Low
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Amphia Ziekenhuis
HCK MG

Study Date: 08-07-2020
Series Time: 12:15:28
Content Time: 12:15:28

Beeld 01

KV: 83477

SE: 31/IMA: 31

Lat: LAO/ Ang: 40.299999237061 HCK STANDAARD HARTKATHETERISATIE
Long: Caudal / Ang: -21.799999237061 Coronary-SCH 7.5 fps Low
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Technische ontwikkelingen en meer expertise heeft geleid tot hogere succespercentage
op het gebied van CTO

Het beheersen van antegrade en retrograde technieken is essentieel als bekwame CTO
operator







