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Indication for the retrograde approach

AP-CTO Hybrid

Isolated occlusive in-stent
restenosis

1. Ambiguous proximal cap
2. Poor distal target

3. Appropriate “interventional” collaterals
Careful analysis of angiogram/CCTA

- — Ves Consider use of CrossBoss™
Proximal cap ambiguity 3 guided entry A as primary crossing strategy
No es

Poor quality distal vessel or

3 5 < | i
Bifurcation st deilcap nterventional collaterals present

If suitable
re-entry zone

Consider primary use of KWT/
dissection re-entry

+ Ambiguous course of CTO

« Tortuous CTO segment

#Heayy aidificition JACC Cardiovasc Interv 2012;5(4):367-79

Consider secondary use of KWT/
dissection re-entry

+ Length >20mm

+ Previous failed attempt

« Ambiguous proximal cap
* Poor distal target

e Interventional collaterals




A Novel Algorithm for Treating Coronary CTO

Assessment of chronic total

High probability of antegrade passage occlusion (CTO) lesion

Japanese Multicenter CTO Registry
(J-CTO) score of O

In-stent occlusion l
Primary retrograde approach

:

Guidewire (GW) manipulation
time: 20 min

Switched to the retrograde

Consideration of a retrograde approach

Interventional collaterals
- At least 1 variable

Reattempt

CTO length, 220 mm
Consideration of stopping or continuing when CTO entry type; no stump*

total GW manipulation time is >3 h

*No stump: the absence of a visible entry, even when using IVUS
Tanaka, H. et al. J Am Coll Cardiol. 2019;74(19):2392-404




ASAN CTO registry

Retrograde approach
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Selective angiography

Not necessary for all cases

Necessary for ambiguous channel course
Confirm for blood regurgitation

Proximal channel portion preferred
Caution for channel damage (R->L septal
or epicardial channel)



Tip angiography
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Tip angiography




Retrograde distal cap tip angiography




Ambiguous septal channel

RAO cranial, ambiguous connection RAO caudal make it clear




Ambiguous septal channel




The Optimal Collateral

>90° Q

Donor Exit

O Collateral
>00 ollatera Septal

k\‘ Side-branch size

o Obtuse angle of exit
Recipient .
Vessel No tortuosity
Obtuse angle of entry




Collateral channel wiring

 [nitial wire: Sion

* Tortuous channel: Souh03 or Sion black
 Small channel: Fielder XT-R

« Sometimes new wire Is working if failed

Table 2. Tips for channel crossing.

Channel Ancio First wire Second choice Sennnd choice for Third choice for
& small channel tortuous channel turlunus channel

L — R septals Selective Further distal selective
injection* injection with rotational SION SUCOH 03 SION black
angiogram

R — L septals Non-selective Twin lumen catheter to
injection (or via overcome retroflex SION XT-R SUOH 03 SION black
twin lumen) ostium

Epicardial Selective Microcatheter follows the SION black if
injection® wire technigue SUQOH 03 XT-R/SION SION/XT-R large epicardial
channel

* Selective angiography should be performed with biplane or rotational angiography.

Wu EB et al. Asia intervention (2018)



Tortuous septal channel (Suoh 03)

Caravel/Sion wire: failed
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Tortuous septal channel

Sionwire failed




Tortuous septal channel

falled:
poor forward power-> succeed




Mid LAD CTO

Septal to septal channel




Corsair, fielder XT: failed Caravel: Tip angiography




Sion/Suoh03 failed Sion black/blue failed Suoh 03 success

y




Re_t_rograde dlr_eCt Contralateral guiding
Caravel advance Wiring: UB3 wire  wiring (pingpong guiding)

" .




Caravel advance
To contralateral guiding

Septal perforation

No pericardial effusion




Microcatheter thru channel

e Initial MC: Corsair, Finecross, Caravel

* Next: Turnpike LP
3 option: 1.0 or 1.25 mm balloon
4% option: anchor balloon or Guide extension

Table 3. Tips for crossing microcatheter through channel.

Switched microcatheter will not | Failure to cross after balloon

Channel Corsair/Turnpike will not cross cross dilatation

L — R septal Switch to Caravel/Turnpike LP* 1.25 mm balloon to dilate Side branch anchor balloon

channel Beware too tortuous PDA to septal

R — L septal
channel angle

Epicardial Switch to Finecross Beware too small channel

* If septal ostium stented — dilate septal ostium with small balloon.

Wu EB et al. Asia intervention (2018)



MC profile

Inner Tip-cathe Rotate

7_ — Small Hard
Corsair

Caravel X
Finecross X




Eurclntervention. 2019 Apr 2. pii; EIJ-D-18-01003. doi: 10.4244/E1J-D-153-01003. [Epub ahead of print]

Microcatheter Collateral Channel Tracking bei Retrograde Percutaneous Coronary
Predictors, and Management.

+ Author information

Abstract
AIMS: This study sought to demonstrate the incidence, predictors, and management of microcatheter collateral channel (CC) tracking failure
in retrograde percutaneous coronary intervention {PCI) for chronic total occlusion (CTO) lesions.

METHODS AND RESULTS: Prospectively collected data from 371 consecutive retrograde CTO-PCI progguresNgetween March 2015 and
January 2018 were retrospectively analyzed. The incidence of initial microcatheter CC tracking failure wigs 22.5%0n 280 procedures with wire
CC tracking success. For septal collaterals, CC grade 0-1 collaterals (odds ratio [OR]: 8.3; p<0.001), chawgel ey angle < 90c (OR: 13.0;
p=0.001), channel exit angle < 900 (OR: 44.3; p=0.004), and Finecross MGTM as initial microcatheter (OR: 2.7; p=0.032) were independently
related to initial microcatheter CC tracking failure. Meanwhile, the only predictor for epicardial collaterals was CC 1 collaterals (OR: 26.9;
p<0.001). Frequently applied solutions included microcatheter switching (61.9%), and microcatheter switching combined with GuidezillaTM
{14.3%) or anchoring balloon technigue (6

CONCLUSIONS: Initial microcatheter CC tracking failure was found in nearly one quarter of procedures after wire CC tracking success.

Independent angiographic predictors for initial microcatheter CC tracking failure included CC 0-1 collaterals, channel entry angle < 900, and
channel exit angle < 900 for septal collaterals, CC 1 collaterals for epicardial collaterals.

Eurointervention (in press)



MC collateral channel tracking failure

Caravel: channel cross failure Corsair: channel cross success




MC collateral channel tracking failure

CC grade 0-1 collaterals,

Channel entry angle < 90°,

Channel exit angle < 90°,

Finecross MG as initial microcatheter

CC 1 collaterals

Microcatheter switching (61.9%),
Microcatheter switching combined with Guidezilla (14.3%0)

Anchoring balloon technique (6.3%0).

Eurointervention (in press)



Retrograde CTO segment passing

%fdbﬁmular Research Foundation



Retrograde Wire passing techniques

Retrograde direct wire crossing: short lesion length (< 15 mm) (a)

Kissing wire technique : bidirectional wiring (b)

Knuckle wire : long, calcific, tortuous, unknown course

CART technique: rarely used currently (d)

Reverse CART: for bidirectional wire connection (c)
Conventional

: oxinal [ b f
Contemporary (directed) [k v
Modified (extended) 'w%mgmde
Kissing wire

Direct crossing

c M

Reverse CART CART



APCTO club
Algorithm for crossing a CTO lesion via the retrograde approach

Retrograde wire and MC access Lesion <15 mm

‘ Consider direct retrograde

Contemporary reverse CART wire crossing
No |
IVUS-guided wiring with

high penetration directable
retrograde wire

v

Primary intentional retrograde No
h 4 knuckle wire: i)
Failed reverse — Ambiguous course in CTO .

CART — Tortuous CTO segment Traditional CART
— Heavy calcification
— “The long plus CTO"

Y

Antegrade IVUS examination

Wu EB et al. Asia intervention (2018)




Wire strategy
for retrograde CTO seg crossing

* Direct crossing: short segment CTO (< 15-20 mm)
» Reverse CART: Relatively long segment



Which wire ?

Retrograde CTO segment crossing wire

2016. May to 2019 Dec (CTO-PCI, n=298)
Retrograde attempt (n=121, 40.6%)

Retrogade CTO Crossing wire N=56

Suoh 03 1 (rCART)

Sion series 5 (rCART:3, direct crossing:2)
Fielder XT 11 (19.6%)
UB3(n=14)/Gladius(n=2) 16 (28.6%)/14 (25%)/2 (2.6%)

Gaia series 22 (39.3%)
Gaia 1
Gaia 2
Gaia 3

Conquest pro

AMC CTO registry



Wire choice
for retrograde CTO seg crossing

* Ambiguous CTO : Fielder XT, UB3, Gladius
* Clear CTO segment: Gaia 2 wire, preferred



Baseline angiography




Reverse CART
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Reverse CART

I UNIVERSITY OF ULSAN

<: > 3 = ASAN
ardioVascular Research Foundation WL COLLEGE MEDIGINE =/ Medical Center




Retrograde wiring into contralateral guiding
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Retrograde wiring into contralateral guidezillar




MC removal after RG3 wiring to septal channel




Final angiography for checking channel
damage




PROXIMAL LAD CTO
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Retrograde caravel/suoh 03 wire via epicardial channel

,@«1 UNIVERSITY OF ULSAN A ASAN
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Antegrade corsair/Fielder XT wire




Final angiography

Wire externalization
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Retrograde corsair/Sion wire




Direct true lumen passing Final angiography
Caravel with sion wire




Wire strategy
for retrograde CTO seg crossing

« Khnuckle wire: failed wire escalation, ambiguous,
long, or calcific CTO
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Wiring with sion wire

Tip angiography




Tip angiography

Knuckle wire with fielder XT




Final angiography
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Wire strategy
for retrograde CTO seg crossing

* Direct crossing: short segment CTO (< 15-20 mm)

* Reverse CART: Relatively long segment

* Knuckle wire: failed wire escalation, ambiguous,
long, or calcific CTO

*  Wire mark technique

* Unclear wire position: 1VVUS use




Proximal RCA CTO

(epicardial channel LAD apex to PDA) Caravel with Suoh03 wire




Retrograde wiring/fielder XT

Tip angio for distal Cap




ST elevation/hypotension during wiring
---- pull back caravel to LAD with keeping the wire




IVUS use for wire position Antegrade wiring (wire mark technique)
(Retro wire is in the true lumen) (Double lumen catheter/UB3 wire)




Final angiography Check for channel damage




Retrograde approach over time

Period 1, 2007 — 2010, (n=111)

Period 2, 2011 — 2015, (n=132)

Kwon OS, et al. Eurolntervention. 2019 Jul 20;15(4):e354-e361



Retrograde approach over time (1)

Period 1 Period 2
Total cases
2007 - 2010 2011 - 2015 p value
(n=243)
(n=111) (n=132)
Age 59.2+9.2 58.7+10.4
Men 101 (91.0) 125 (94.7)
Diabetes mellitus 32 (28.8) 36 (27.3)
LV ejection fraction 575195 57.6+£85
Multi-vessel disease 60 (54.1) 79 (59.8)
Target CTO lesions
Left anterior descending 51 (45.9) 57 (43.2)
Left circumflex 2(1.8) 0 (0.0)
Right coronary 57 (51.4) 75 (56.8)
Saphenous vein graft 1(0.9) 0 (0.0)
In-stent restenosis 6 (5.4) 11 (8.3) :
J-CTO .~ 25%10  26%10 051
Blunt stump 79 (68.7) 89 (69.5)
Calcification at CTO 54 (47.0) 78 (60.9)
Bending > 45° 53 (46.1) 64 (50.0)
Occlusion length 2 20 mm 65 (56.5) 65 (50.8)
Retry lesion 33 (28.7) 32 (25.0)
Primary retrograde approach 81 (73.0) 60 (45.5)
Retrograde technique - o000
CART 5 (4.5) 2 (1.5)
Reverse CART
Direct true lumen passing 21 (18.9) 36 (27.3)
Wire mark technique 18 (16.2) 15 (11.4)

Retrograde failure/halt

Data are the mean + standard deviation or numbers (%). *Only successfully stented cases were analyzed.



Retrograde approach over time (2)

Period 1 Period 2
2007 - 2010 2011 - 2015 p value

Total cases

(n=243 cases)

Use of Collaterals

Septal 94 (84.7) 108 (81.8)

Epicardial 17 (15.3) 24 (18.2)
Type of treatment

Balloon angioplasty 1(0.9) 1(0.8)

1st-generation DES 30 (27.0) 2 (1.5)

2"d-generation DES 54 (48.6) 116 (87.6)

Technical failure 26 (22.6) 13 (10.2)
Number of stents* 2.3*0.8 22*0.7
Stent length*, mm 63.6 £22.9 69.0 £ 23.0
Average stent diameter*f, mm 3.2%0.3

Period 1 Period 2

4-year clinical outcomes of successfully
stented patientst (n=202 patients) 2007 -2010 2011 -2015

Cardiac death

Target-vessel Ml

TVR/reocclusion

Target-vessel failure




ASAN CTO registry

Successful retrograde CTO crossing strategy

= r-CART/CART

m Direct true lumen passing

® wire mark technique

Kwon OS, et al. Eurolntervention. 2019 Jul 20;15(4):e354-e361



Clinical outcomes of the retrograde technique

Total cases

(n=243 lesions)

CART/
reverse CART

(n=78)

In-hospital MACCE*

Death

Procedure-related Ml

Urgent repeat revascularization

Tamponade requiring intervention

Stroke

Long-term clinical outcomest (n

=202 patients)

CART/
reverse CART

(n=77)

All-cause death

7 (12.3)

Cardiac death

4 (7.0)

Target-vessel Ml

3 (3.9)

TVR/reocclusion

7 (12.0)

Target-vessel failure

13 (21.3)

Direct true lum
en passing

(n=57)

Direct true
lumen passing

(n=57)
4 (9.8)
3(7.7)
3(7.2)
4 (10.3)
8 (19.0)

Wire mark
technique

(n=33)

Wire mark
technique

(n=33)
2 (9.0)
1 (5.0)
2 (6.1)
0 (0.0)
3 (11.0)

Retrograde f
ailure/halt

(n=75)

Retrograde
failure/halt

(n=35)
3(10.1)
0 (0.0)
0 (0.0)
3 (10.9)
3(10.9)

p value




Faillure mode of contemporary
techniques from APCTO registry

Inabllity to wire to true lumen despite advanced
antegrade wiring technique for example, parallel
wiring or IVUS guided wiring:

Wire collateral channel passage failure;
Retrograde MC CTO passage failure:
Failed reverse CART,

Procedure complications:

Chan CY, et al. CCI (2019)



Conclusion

(single or parallel wire or ADR based on the
lesion morphology) under selective guidance of IVUS (entry or
rewiring)

selective angiography and retrograde
wire channel cross (Sion, Sion black, Suoh03, Fielder XT-R) and
Microcatheter channel cross (Finecross, Corsair, Caravel, Turnpike
LP)

(retrograde direct wiring for short CTO,
reverse CART/CART long CTO, knuckle wiring for ambiguous,
long, calcific CTO, Wire mark tech for failed retrograde wiring)
under selective guidance of 1VVUS for wire position



There Is an easy-looking CTO, but
there is no easy CTO to open. You must
always do your best.



Thank you for your attention

\, CardioVascular Research Foundation



All comer CTO-PCI strategy
based on risk and benefit

PCI eligible CTO including De novo or ISR

J CTO score (0, 1, 2)

J CTO score (3, 4, 5)
|

Symptomatic or viable medium to larger size perfusion defect (>5%)

In MVD, non-CTO lesion should be corrected by PCI

PCI first

Medical treatment first (OMT)

PCI

OMT

PCI OMT

Continued




PCIl stenting strategy

Predilation

Shrunken distal bed

No Shrunken distal bed

I
Angio or IVUS guided
stent size selection based

on reference vessel

<10%

10-30%

> 30%

Continued




Post-stenting distal bed

DS > 50% DS< 50%
Leave DCB or DES
alone POBA




Complication or faillure mode

®* Mode of antegrade app only
Perforation (wire, MC, balloon....)
Thrombosis
Hemodynamic instability

® Mode of retrograde approach
Perforation (wire, MC, balloon....)
Thrombosis
Hemodynamic instability



