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Step-by-step approach for antegrade 

wire escalation and antegrade 

dissection/re-entry techniques



The J-CTO (Multicenter CTO Registry in Japan) Score as a 
Difficulty Grading and Time Assessment Tool
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Case Selection Guided by the J-CTO Score
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Hardingg et al., JACC CVI, 2017 

* Pre-procedural CTCA be considered in cases with a high J-CTO score, 
previous coronary artery bypass grafting, and previous failure.



Four wire crossing strategies in CTO
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Proportion of the final successful strategy
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Final strategy depends on J-CTO score
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Algorithm for CTO crossing
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Brilakis et al., JACC CVI, 2012 

LAST: limited antegrade 
subintimal tracking



The Main Algorithm for CTO Crossing
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Hardingg et al., 
JACC CVI, 2017, 

LAST: limited antegrade subintimal tracking



Essentials for antegrade wiring 

• Anatomy: dual injection or CT angiography

• Use of microcatheter 

• Wire escalation

• Multiple angle projection (to identify the wire and target vessel positions)
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Various types of CTO lesions and different strategies 
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Algorithm for Antegrade Wire Escalation
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Guidewires Commonly Used for CTO Crossing
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Hardingg et al., JACC CVI, 2017, 

*Most commonly used guidewires



Typical antegrade wire escalation technique
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IVUS catheters used for CTO intervention
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CTO dissection and Re-entry strategy

Dissection Re-entry Dissection Re-entry

• Knuckle wire

• Crossboss
• STAR

• Contrast- gu

ided STAR

• Mini-STAR
• LAST

• Stingray

Antegrade Retrograde

• Knuckle wire • CART

• Reverse-CART



ADR device 



Reentry using Stingray

Balloon inflation 2-3 atm



J Am Coll Cardiol Intv 2018;11:225–33

Technical procedural success : 87.8% and 84.1%
Stingray success rate: 63% (51/81)



Long mRCA CTO
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Sion wire for loose channel tracking
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Wire escalation to Gaia 1st
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Additional escalation to Gaia 2nd
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CrossBoss for controlled dissection 1
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CrossBoss for controlled dissection 2

25



Wire escalation to Gaia 3rd
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Successful guidewire and microcatheter passage
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mRCA ISR CTO, very tough proximal cap 
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Conquest pro with CrossBoss for ADR
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No progression of CrossBoss
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Gaia 1st and Corsair microcatheter
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Successful guidewire and microcatheter delivery 
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Llong LAD CTO with OM collateral to dLAD
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Collateral channel from RCA to mLAD
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Fielder XT-A in a false lumen  
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Wire escalation to Gaia 1st and 
Redirection, but hard to enter the dLAD
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When you are sure that the wire is in the true lumen →
Tip injection confirmed true lumen at mLAD
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Small balloon angioplasty to mLAD
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Tracking with parallel guidewires
(Runthrough in the false lumen and Gaia 1st for the tracking)
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IVUS to recheck the correct pathway 
(Vessel size and anatomy of septal and diagonal branches)
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Dual injection to identify the target lesion anatomy
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Slow advancing the Gaia 1st wire
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Checking the route in a different angle 
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Freely moving wire to the dLAD
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Antegrade flow to dLAD was obtained.

45



Sometimes, we need more than 3 parallel wires
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Failed to enter the true lumen 

47



Wire escalation to Conquest pro to puncture the distal cap 
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Ambiguous LAD ostium on dual injection



There is proximal stump on a different projection

Unstable Guiding support
→ a wire in LCX

Target entry site: small dimpling at LAD ostium 



Soft wire tracking through the dimpling



After three time false lumen wiring with the soft wire, 
an escalated wire go into the true lumen



Summary (Chain of Success)

53

Anatomy
(Dual injection & 

CCTA) 

Antegrade wire 
& microcatheter

Antegrade wire 
escalation

IVUS &  
Multiple 

projection

parallel 
wires

ADR in 
Korea??



Thank you for your attention !!


