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Wiring Strategy in Retrograde Approach Era

PrePre--procedural Examination of Angiogram procedural Examination of Angiogram w/wow/wo MSCT MSCT 

AntegradeAntegrade approach approach Retrograde approach Retrograde approach 

1. Single wire manipulation 1. Single wire manipulation 

2. Parallel wiring 2. Parallel wiring 

3. IVUS guided wiring3. IVUS guided wiring

1. Wiring through collateral 1. Wiring through collateral 

2. Retrograde wiring 2. Retrograde wiring 
•• Retrograde wire crossingRetrograde wire crossing
•• Kissing wire techniqueKissing wire technique
•• Knuckle wire techniqueKnuckle wire technique
•• CARTCART
•• Reverse CARTReverse CART
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■■ StepStep--up Wire Selectionup Wire Selection

1. Floppy wire as the 11. Floppy wire as the 1stst wirewire

2. Intermediate or MIRACLE 32. Intermediate or MIRACLE 3

3. MIRACLE 63. MIRACLE 6

4. MIRACLE 12 or Conquest Family4. MIRACLE 12 or Conquest Family

Current Strategy of Single Wire ManipulationCurrent Strategy of Single Wire Manipulation
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1. Fielder XT 1. Fielder XT (hydrophilic tapered wire)(hydrophilic tapered wire)

Current Strategy of Single Wire ManipulationCurrent Strategy of Single Wire Manipulation

■■ StepStep--up Wire Selectionup Wire Selection
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• Histological average size is 200μm (0.008 inch)

Micro Channels in CTOs

385µm

167µm

385µm

500µm
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0.009”

16cm Radio-opaque Coil

16cm Polymer Sleeve & SLIP COAT®

0.014”
PTFE Coating

Stainless Steel Core

Fielder XT

Fielder FC11cm Spring Coil

3cm Radio-opaque Coil

0.014”

20cm Polymer Sleeve & SLIP COAT®
PTFE Coating

Stainless Steel Core

(X-treme)
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Before Shaping After Shaping

• Fielder

• Fielder FC

• Fielder XT

• Fielder

• Fielder FC

1.0mm

1.0mm

• Fielder XT

0.3mm～0.5mm

X-treme enables precise tip shaping due to its short soldering tip.
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LAD mid CTOLAD mid CTO

Fielder XT with advanced OTWFielder XT with advanced OTW
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Current Antegrade Strategy for CTO

Fielder XT Miracle 3 Miracle 12
Conquest

Parallel wiring

Retrograde approach IVUS guidance

No workNo work FailureFailure
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•• Collateral channelsCollateral channels

A. bypass graftA. bypass graft

B. B. epicardialepicardial collateralcollateral

C. C. septalseptal perforatorperforator

Retrograde wire crossingRetrograde wire crossing

Retrograde Approach for Coronary CTORetrograde Approach for Coronary CTO

•• Retrograde wiring techniquesRetrograde wiring techniques

Kissing wire techniqueKissing wire technique

Knuckle wire techniqueKnuckle wire technique

CARTCART techniquetechnique
(Reverse (Reverse CARTCART technique)technique)

Single or bilateralSingle or bilateral
wiring techniquewiring technique

Wiring techniqueWiring technique
with balloon dilatationwith balloon dilatation
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Concept of CART techniqueConcept of Concept of CART techniqueCART technique

(J Invasive Cardiol 2006;18:334-8)

AntegradeAntegrade

RetrogradeRetrograde

AntegradeAntegrade

RetrogradeRetrograde

Standard CARTStandard CART Reverse CARTReverse CART
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7%
9%

84%

Bypass graft
Epicardial
Septal

Retrograde ChannelRetrograde Channel
(in the last successful 100 retrograde cases)(in the last successful 100 retrograde cases)
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19%

2%

11%

55%

13%

Retrograde wire crossing

Kissing wire technique

Knuckle wire technique

CART

Reverse CART

Retrograde Wiring TechniquesRetrograde Wiring Techniques

68%68%
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Fielder XTFielder XT
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Limitations of
Septal Channel Tracking with CART 

Limitations ofLimitations of
SeptalSeptal Channel Tracking with CART Channel Tracking with CART 

• Dilatation of sepatl channel is mandatory to advance 
balloons through septal channel.

• These procedure carry the risk of septal channel 
perforation and septal hematoma.

• CART requires retrograde balloon access into the occlusion, 
however, it’s sometimes difficult because of complex 
anatomy even after dilatation of the septal channel.

• Long procedure time always carries the risk of donor artry
trouble (thrombus formation, etc).

• Dilatation of sepatl channel is mandatory to advance 
balloons through septal channel.

• These procedure carry the risk of septal channel 
perforation and septal hematoma.

• CART requires retrograde balloon access into the occlusion, 
however, it’s sometimes difficult because of complex 
anatomy even after dilatation of the septal channel.

• Long procedure time always carries the risk of donor artry
trouble (thrombus formation, etc).
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Channel DilatorChannel Dilator

Basic structure is same as Basic structure is same as TornusTornus device.device.
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Channel DilatorChannel Dilator

③0.86mm (2.6Fr)②0.82mm (2.5Fr)①0.86mm (2.6Fr)
Marker coil

Tapered Soft Tip

20cm Screw Head Structure 

Hydrophilic Polymer Coating

PTFE Inner Layer



CTO  CTO  Toyohashi Heart Center

TCTTCT--AP 2009AP 2009

SeptalSeptal channelschannels

RCARCA--CTO, ReattemptCTO, Reattempt
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Channel DilatorChannel Dilator Retrograde wiring with Miracle 3Retrograde wiring with Miracle 3

Channel DilatorChannel Dilator

Reverse CART using Reverse CART using Channel DilatorChannel Dilator
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Retrograde wiring supported by Retrograde wiring supported by Channel DilatorChannel Dilator

Channel DilatorChannel Dilator

Reverse CART using Reverse CART using Channel DilatorChannel Dilator
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Channel DilatorChannel Dilator

BalloonBalloon

Miracle 3Miracle 3

AntegradeAntegrade wiringwiring AntegradeAntegrade 3.0mm ballooning3.0mm ballooning

Reverse CART using Reverse CART using Channel DilatorChannel Dilator
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CDCD in GC under trapped wirein GC under trapped wire
300cm Wire300cm Wire

Lt. GroinLt. GroinRt. GroinRt. Groin
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AntegradeAntegrade ballooning under the reverse 300cm wireballooning under the reverse 300cm wire

2.5mm balloon2.5mm balloon

Use of 300 cm WireUse of 300 cm Wire
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2.5mm balloon2.5mm balloon

AntegradeAntegrade wiring after wiring after 
removal of 300cm wireremoval of 300cm wire

Use of 300 cm WireUse of 300 cm Wire
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No injury in the No injury in the septalseptal channelchannel
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The Advantage of CorsairThe Advantage of Corsair

For Channel TrackingFor Channel Tracking
■■ Excellent crossExcellent cross--ability through collateral channelability through collateral channel
■■ No need of channel dilatationNo need of channel dilatation
■■ Less channel injuryLess channel injury
■■ Expanded indication for Expanded indication for epicardialepicardial channelchannel

For Retrograde Wiring of CTOFor Retrograde Wiring of CTO
■■ Excellent support for wire manipulation Excellent support for wire manipulation 
■■ Good crossGood cross--ability into/through the occlusionability into/through the occlusion
■■ Enabled usage of 300cm wire or snare wireEnabled usage of 300cm wire or snare wire
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Registry Data of CorsairRegistry Data of Corsair

■■ 2007/9~2008/92007/9~2008/9
■■ 2Drs (2Drs (KatohKatoh 2007/9~2007/9~, , TsuchikaneTsuchikane 2008/5~2008/5~))

■■ 180 CTO attempted, 176 procedural success (97.8%)180 CTO attempted, 176 procedural success (97.8%)
■■ 124 CTO attempted by retrograde approach124 CTO attempted by retrograde approach
■■ 114 CTO with successful channel crossing (91.9%)114 CTO with successful channel crossing (91.9%)

■■ Corsair was used in 93 CTO with successful channel Corsair was used in 93 CTO with successful channel 
crossingcrossing
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Registry Data of CorsairRegistry Data of Corsair

■■ N=93N=93
■■ Reattempt 61 (65.6%)Reattempt 61 (65.6%)
■■ RCA 74 (79.6%)RCA 74 (79.6%), LMT 1, LAD 15, , LMT 1, LAD 15, LCxLCx 33
■■ SVG 2, SVG 2, epicardialepicardial 14, 14, septalseptal 7777

■■ Channel crossing success: 90 Channel crossing success: 90 (96.8%)(96.8%)
■■ Retrograde procedural success: 92 Retrograde procedural success: 92 (98.9%)(98.9%)

■■ Successful access into CTO with Corsair: 85/90 Successful access into CTO with Corsair: 85/90 (94.4%)(94.4%)
■■ Successful crossing CTO with Corsair: 63/90 Successful crossing CTO with Corsair: 63/90 (70.0%)(70.0%)
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Registry Data of CorsairRegistry Data of Corsair

Matched Case Controlled StudyMatched Case Controlled Study
■■ Control: 93CTO with successful channel crossing Control: 93CTO with successful channel crossing 
before Corsair erabefore Corsair era

MaleMale
Age (y.o.)Age (y.o.)
Prior MIPrior MI

Prior CABGPrior CABG
MultivesselMultivessel

HTHT
DMDM
HLHL

H/O smokingH/O smoking

86.0%86.0%
6363±±99
59.1%59.1%
10.8%10.8%
69.9%69.9%
59.1%59.1%
37.6%37.6%
57.0%57.0%
47.3%47.3%

ControlControl CorsairCorsair P valueP value

84.9%84.9%
6262±±99
57.0%57.0%
9.7%9.7%
67.7%67.7%
60.2%60.2%
38.7%38.7%
54.8%54.8%
44.1%44.1%

n.sn.s..
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
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Registry Data of CorsairRegistry Data of Corsair

Matched Case Controlled StudyMatched Case Controlled Study
■■ Control: 93CTO with successful channel crossing Control: 93CTO with successful channel crossing 
before Corsair erabefore Corsair era

De novoDe novo
CalcifiedCalcified

Vessel Vessel tortuousitytortuousity
Occlusion bendOcclusion bend

Reference (mm)Reference (mm)
Occlusion length (mm)Occlusion length (mm)

Unknown or >1yr Unknown or >1yr 
occlusive duration occlusive duration 

96.8%96.8%
55.9%55.9%
31.2%31.2%
25.8%25.8%

3.023.02±±0.210.21
30.930.9±±9.89.8

89.2%89.2%

ControlControl CorsairCorsair P valueP value

n.sn.s..
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.
n.s.n.s.

97.8%97.8%
60.2%60.2%
32.3%32.3%
29.0%29.0%

3.003.00±±0.230.23
32.432.4±±10.210.2

91.3%91.3%
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Registry Data of CorsairRegistry Data of Corsair

8%
11%

81%

2%
15%

83%

SVG septalepicardial

Control Corsair
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Registry Data of CorsairRegistry Data of Corsair

Matched Case Controlled StudyMatched Case Controlled Study

■■ Procedural success rateProcedural success rate

92.5 98.9

0

20

40

60

80

100

Without Corsair
With CarsairP=0.03P=0.03

(85/93)(85/93) (92/93)(92/93)
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Registry Data of CorsairRegistry Data of Corsair

Matched Case Controlled StudyMatched Case Controlled Study

■■ Reasons for failureReasons for failure

Catheter not crossed through channelCatheter not crossed through channel

RetroRetro--wire not advanced into CTOwire not advanced into CTO

ControlControl

44

44

CorsairCorsair

00

11
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Registry Data of CorsairRegistry Data of Corsair

24%

8%

65%

3%
21%

8%

11%
60%

Retrograde wire crossing
CART

Bilateral wire alone (kissing, knuckle)

Reverse CART

Control Corsair
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Conclusions

• New wire technology enables us to try a new antegrade
wiring strategy.

• Development of new CTO device will simplify and 
facilitate the successful procedure in the retrograde 
approach. 
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1111thth CTO Club CTO Club 
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