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4 options for crossing CTOs

Proximal

Antegrade
Wire Escalation
(AWE)

Antegrade
Dissection
Re-entry
(ADR)

Retrograde
Dissection
Re-entry
(RDR)

Retrograde
Wire Escalation
(RWE)
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yes
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Hybrid Algorithm

Dual Catheter Angiography

yes

/ Clear proximal cap
Good Distal Target

Wire
escalation

fail

no

T~

Antegrade Retrograde
no yes no
Length <20mm / Length < 20mm "<
Dissection Reentry Wire fail Dissection Reentry
(Crossboss-stingray) escalation (reverse CART)
fail fail

Courtesy Craig A. Thompson, M.D., MMsc.

Dissection Reentry
(reverse CART)

Dissection Reentry
(Crossboss-stingray)
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Global Algorithm

1. Dual Injection
2. Careful analysis of angiogram Yes
Presence of Side Branch

No Yes
3. Proximal cap ambigu
p i Yes Intravascular Ultrasound
]

5. Feasible Retrograde Option

Yy

4. Poor distal vessel quality

Yes

No

7. Retrograde
Approach

6. Antegrade wiring

Fail
Fail Fail

¢ ;
= 6b. Antegrade dissection
Wiring/ IVUS and re-entry I—»

10. Consider stopping if >3 hours;
Fail Fail 3x estimated glomerular filtration rate ml contrast;

Air Kerma >5 Gy unless procedure well advanced.

Yes

Wu, E.B. et al. J Am Coll Cardiol. 2021;78(8):840-853.
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Antegrade Wire Escalation
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Where Is the Collateral?
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Return with Dual Injections
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Loss of Antegrade Perfusion
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Importance of Dual Injection
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Final Angiogram
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Microcatheter Strategy

*7F: C Pro XS + 5F IVUS

Antegrade: Corsair Pro, Turnpike Spiral, Finecross,
Corsair Pro XS*

Retrograde: C Pro XS — septal; Caravel — epicardial
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Microcatheter Advancement
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Antegrade Dissection Re-Entry

CTO crossing through
the subintimal space,
advancing across the
occlusion, re-entering
into the distal true
lumen
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Failed PCI, Worsening Angina, 2" Attempt
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Increasing Success Rate of CTO PCI with
Selective Use of Retrograde Aproach

Single operator study (n=436) where retrograde was only used if
antegrade failed (18% of the total)
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#antegrad Wretrograd
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Characterization of Collateral Circulation of CTOs
519 CTOs at 6 centers in the UK

McEntegart et al, Eurointervention 2016

Cx CTO (n=87)
collateral patterns (n=12)

1) Diagonal to OM
RD 32.9%, LD 27.3%

2. PLV to AVCx
RD 18.4%, LD 36.4%

3. Bridging
RD 18.4%, LD 9.1%

4. OM to OM
RD 10.5%, LD 18.2%

5. RPDA to OM
9.2% (all RD)

6. RA branch to dCx
8.0% (all RD)
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CTO of LAD/Diagonal in Patient with Cirrhosis Awaiting Transplant
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| Priorto CTO
| PClI, patient
started on
ASA/Clopidogrel
X 2 weeks with
no bleeding
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Failed Antegrade Wire Escalation / Dissection-Reentry

Bi-radial access

e 7.5 Fr
Sheathless
Guide
(antegrade)

* 6-In-5 Sheath
with 6Fr Guide

(retrograde)
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Retrograde Septal Crossing
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Reverse CART/Externalization/Wire Delivery
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Final Angiography
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Recent Evolution in Antegrade Technique
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DLMC Facilitated PW and ADR

/ extraplaque space

Microcatheter

Dual lumen
microcatheter

Second guidewire

ReCross
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DLMC Facilitated PW

100% p < 0.001 p = 0.001 p = 0.020
87.1%
83.8%
80%
60%
40%
20%
0,
4.8% 2.0%
0% | —
Technical Success Procedural Success In-hospital MACE

Used techniques: B Dual lumen B Parallel Wiring

B Corgiovascular Single vs DLMC PW in CTO PCI: PROGRESS-CTO Registry 0 7w
Catheter Cardiovasc Interv. May 2025 7 NewYork-Presbyterian
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Recent Evolution in Antegrade Technique
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IVUS guided AW and ADR

Clear image with IVUS Short-axis image at the dotted line
A

{ . \ s : e
Puncture wire in/1} R Clear image with IVUS

Distal lumen

Subintima

1) B forth movement of transducer
TD method by AO-IVUS

)

Y
Puncturable sites

Tanaka K, et al. JACC: Asia. 2024;4(5):359-372.
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Baseline Angiogram

% CRF

CTO PLUS oo, c/o S. Arain




TD-HDR Set Up

% CRF

CTO PLUS oo, c/o S. Arain




Step 1. TD Proximal Cap Puncture

Frame 938

938 of 2102

% CRF

CTO PLUS oo, c/o S. Arain




Step 2: HDR at Proximal Cap

- Controlled intraplaque
Injection of 0.5 ml of

contrast under cine

% CRF’ 47 of 90

CTO PLUS oo, c/o S. Arain
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Step 3: CTO crossed with a PJW (MG)

% CRF

CTO PLUS &%iGherRiskrc

43 of 75

Frame 127

IVUS used to confirmation
of wire position

128

c/o S. Arain



Final Result After LAD Stent Placement

% CRF’
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Recent Evolution in Antegrade Technique
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Frame 595
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The Goal
Minimize risk
Maximize success
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Ambiguous proximal cap

No Length >20mm
Tortuosity

Ambiguous course

Antegrade Wiring Good re-entry zone I I Crossable collateral Bifurcation distal cap
(AW) Side-branch within CTO
@ @ No or high-risk

interventional collaterals
Retrograde Wiring (RW)

Reverse CART (RCART) @
Investment procedure
(INVEST)

Yes

Parallel Wiring IVUS guided Antegrade Dissection
(PW) AW Re-entry (ADR)
Investment procedure
(INVEST)

Controlled Antegrade
Retrograde Tracking
(CART)*

*If SVG or large septal collateral

Subintimal Tracking Modification
and Re-entry (STAR) procedure
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