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History of PCI for CTOHistory of PCI for CTO
Miracle GW

C t GWConquest GW
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Basic Technique for CTOBasic Technique for CTO

1.Contralateral Injectionj
2.Use of microcatheter
3.Choice of CTO guidewire
4 Side branch technique
5.Pararell wire technique
4. Side branch technique

q

7 R t d A h
6.IVUS, MSCT guide
7.Retrograde Approach



Control guidewire movementControl guidewire movement

Cancel a secondary curveSupport to wire manipulation Cancel a secondary curveSupport to wire manipulation



FinecrossFinecross GGTTFinecrossFinecross GGTT



Pathohistology of CTO vesselgy

Dia.（inch） Dia.（μm） Area（μm2） Area Ratio Area Ratio

0 008” 0 203 0 031 0 30 0 740.008 0.203 0.031 0.30 0.74

0.009” 0.229 0.042 0.41 1

0.014” 0.356 0.102 1 2.43

0.014”（0.36mm）

0.009”
（0.23mm）

0.014
0.008”

Micro Channel Diameter
（160-230μm, Ave.200μm）

（0.20mm）
μ μ

JACC.Vol.29,No.5,April 1997:955-63



Importance  of Tapering Guidewirep p g

Most of CTO lesion has some microchannelMost of CTO lesion has some microchannel

1st choice of CTO GW are tapering GW1 choice of CTO GW are tapering GW

Fielder XT 11cm Spring Coil

3cm Radio-opaque CoilStainless Steel Core

0.009 inch

0.014”
PTFE Coating

20cm Polymer Sleeve & Hydrophilic Coating



9

XTA GW

Total Length 1900mm

Hydro Coating Length 170mm

Coil Length 160mm

0 014inch
PTFETIP 0.014inch COATTIP

0.26mm(0.010inch)

20mm 30mm

20mm 30mm



Equation .008 GWq

（COIL）length = 15cm

X ray = 3.5cmTip weight
0.014 inch0.014 inchTaper  length = 3.5cm

0.008 inch

p g
0.8G

Hydrophilic Coating PTFE Coating 

Name Distal
(inch)

length
(cm)

Coil
length
(cm)

X ray
(cm)

Polymer
length
(cm)

Tip weigt
(g)

Real tip 
weight(g) coating

Equati
on

.008
.008/.014 190 15 3.5 15 0.8 0.8 Hydrophil

ic

X-
treme .009/.014 190 16 16 16 0.8 0.8 Hydrophil

ic



Angled CTO usind Miracle GWg



Angled CTO usind Miracle GWg ed C O us d c e GW

subintima

True lumen



Gaia GuidewireGaia Guidewire

Total Length 1900mm

Slip Coat Coating Length 400mm

Coil Length 150mm 0.014inch PTFEコート

First：0.010inch
S d 0 011i hSecond：0.011inch

Gaia First Diameter ：0.010 - 0.014”
Tip load ：1.5gf

Gaia Second Diameter ：0.011 - 0.014”
Tip load ：3.5gf



Theory and pit hole of Parallel wireTheory and pit hole of Parallel wire

2-D 3-D

P ll l i i ff ti th d j t 2 D iParallel wire is effective method just as 2-D image

As 3-D CTO image, it should be thought re-construction
of CTO based on multi-angled view.f g



Pararell wire plus island sign for 
t t d bl CTOtourtous double CTO



Theory of reconstruction of 3-D CTO imagey f f g

island sign island signg

LAO RAOO



Pararell wire using island sign  for toutous CTOg g f



Theory of paralell wire of  CTO imagey f p f g

1st GW

2nd GW

LAO20 cranialO 0 c anial



MSCT of CTO

EndoluminalOcclusion morphology, branch points Endoluminal
Course and calcification

p gy, p
and trajectory



Theory of GW choice based on CT imageTheory of GW choice based on CT image

calcium

Tapering GW couldn’t get back intoTapering GW couldn t get back into 
true lumen from false lumen. So,

h t tiff GWchange to stiff GW.



IVUS guide wiring~fing entry point~IVUS guide wiring fing entry point



IVUS guide wiring~fing entry point~IVUS guide wiring fing entry point

IVUS in side branch

IVUS in main branchIVUS in main branch



Indication of Retrograde Approachg pp
Failed Antegrade ApproachFailed Antegrade Approach
Hopeless Antegrade Approachp g pp

Unknown Entry Point
L CTO( 40 )Long CTO(>40mm) 
Heavy CalciumHeavy Calcium
RCA Bent Point CTO
Ante GW into Subintimal Space

Good CollateralsGood Collaterals
Straight, Big, VisibleS a g , g, V s b e



Unknown entry pointy p



Unknown entry pointy p
Entry point?Entry point?



Epicardial approachEpicardial approach



Entry point



Complex r-CART casep



Selection of septal collateralsf p



Tough channel crossing by Sion+XTR GW

Si GWSion GW XTR GW



Sion series GWSion series GWSion series GWSion series GW



Fielder XTR GWFielder XTR GWFielder XTR GWFielder XTR GW

•Tip size 0.010inch
P l t•Polymer coat 



Difficult chanel connect ante and retrograde GW



Change GW more slippery oneChange GW more slippery one

Pilot 200g GW→Sion GW

Pro. Time  225min
Contrast 400ml
Radiation 4.7Gr



DES inplantation



ConclusionConclusion
1. PCI to CTO has improved the rate of an initial success to about 90%  

by the progress of treatment technology, devices and strategy.y p g gy gy
2. Technically, Suitable guidingcatheter and guidewire are important to 

success for CTO.
3. New guidewire and microcatheter was developed for advanced CTO   
4. MSCT, IVUS guide technique is useful in the case of complicated   

CTO lesion.
5. Retrograde approach is most impact technique in cases of failed 

antegrade approach.


