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Figure. The increasingly high-risk patient population
with indications for revascularization who may be
considered for nercutaneous coronarv intervention.
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CHIP score

CENTRAL ILLUSTRATION In-Hospital Major Adverse Cardiac or Cerebrovascular Events
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Protty, M. et al. J Am Coll Cardiol Intv. 2022;15(1):39-49.

Red bars plot in-hospital major adverse cardiac or cerebrovascular events (MACCE) by the number of complex high-risk indicated PCI {CHIP) factors present in patients
undergoing parcutaneous coronary intervantion (FCI) in the United Kingdom 2006-2006. Yellow dirdles plot cumulative in-hospital MACCE of that number of factors
or more/case, that is, cumulative in-hospital MACCE of 3 or more CHIF factors/case is 3.0%.




One of the algorithm for MCS selection in CHIP

CENTRAL ILLUSTRATION: Algorithm for Percutaneous MCS Device Selec-
tion in Patients with Cardiogenic Shock, Cardiac Arrest, and HR-PCI

Multidisciplinary Heart Team Consultation
Interventional Cardiology, Cardiothoracic Surgery, Advanced Heart Failure, Intensive Care
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Proceed with revascularization if indicated

Atkinson, T.M. et al. J Am Coll Cardiol. 2016;9(9):871-83.




Cardiac Support (Flow)
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LV unloading;
Total support with Impellais most powerful unloading,
but partial one is slightly higher than IABP
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For partial support; the case which cardia output is maintained to some extent




IABP vs Impella for high-risk PCl and/or shock

Outcome . OR (95% Cl) p
Death ! —p—t 1.24(1.13-1.36) <0.0001
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Figure 1. Trends In the use of Impella
among patlents undergolng PCI requiring
MCs.

The x axis depicts the calendar year. The black
bars represent proportion of Impella use among

patients undergoing PCI requiring MCS. The St ro kl':"_,
gray box represents the pre-Impella era in which
the Impella devices had not become available.
MCS indicates mechanical circulatory support; I
and PCI, percutaneous coronary intervention D 5
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Figure 3. Assoclation of Impella versus IABP use with clinical outcomes.

The number of Impella in use
is increasing every year IABP has better outcome than Impella

Circulation. 2020:141:273-284. DOI: 10.1161



Real practice for CHIP intervention

Unprot 1680 PATIENTS, 2887 LESIONS

ected
LMCAD

cardiogenic shock

* Excluded patients with ACS and 2
-
* Included patients with stable CAD l = J

Severe
MR

. Circulation:
Khalid N, et. al, 2021 Cardiovascular Interventions

High-risk PCI as defined by the professional societies without elective
MCS is feasible and safe in the majority of patients, challenging the
current recommendations and practice.

‘ Nauman Khalid. Circulation: Cardiovascular Interventions.
Feasibility and Safety of High-Risk Percutaneous Coronary
v Intervention Without Mechanical Circulatory Support, Volume:

14, Issue: 6, DOI:
(10.1161/CIRCINTERVENTIONS.120.009960)



MCS support for CHIP CTO PCI

* Purpose

To avoid acute heart failure (crush condition)
To avoid refractory VT/VF

To avoid ischemic accident (procedural Ml)

Except few cases of shock with MVD cases, CTO should be treated
at stable conditions (patient background, hemodynamics)
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Case presentation;Casel
CHIP population

o Jrd (U
DM, NSTEMI,
ESRD
Long ; Acute phase
EF<30% lesion - CTO PClI phase
EDP>25 Bifurcation
PCWP>15 CTO
Severe
o

Coronary anatomic
complexity Circulation. 2016;134:422—-431.
19.1161/CIRCULATIONAHA.116.022061



Casel; NSEMI (proximal LAD 99% stenosis),
mid RCA 90% stenosis, LCX CTO







Mid RCA 90-99% stenosis




Low LV function




16:50:58 Rest

LVEDP>35

Lv (s/b/e) 108/ 31/ 43

HR:121 | fR47: 8
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Primary PCI for LMT-prox
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Primary PCI for LAD




Staged PCI for RCA




Staged PCI for RCA




Next staged PCI for LCX CTO (LVEDP18mmHQ)

v' Patient condition; stable
No CKD, no anemia
No COPD

v If LVEDP>25; antegrade approach only
If we must chose retrograde approach,
rendezvous technique after retrograde wire

crossing is recommended (not externalization).

LVEDP; 18mmHg=-Both antegrade and
retrograde approach are permitted.




IVUS marking at entry point of CTO




Puncture at entry point is OK, however, antegrade
wiring Is failed




Switch to retrograde approach due to low LVEDP, to
save the time




Retrograde wire was reached at distal end of CTO




Retrograde approac




Retrograde wire crossed with IVUS guidance




IVUS confirmed wire position at true lumen around
LMT

1/1914




Balloon dilation




KBl at CTO lesion




KBl at LMT




Final CAG




Case?2
CHIP population

DM, NSTEMI,
CRF on HD
Long lesion
EF<30% Bifurcation
EDP>25 CTO
PCWP>15 Severe Ca+
LMT
amodvna MVD

; Acute phase
= ; CTO PCI phase

Circulation. 2016;134:422-431.
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Case?2; CRF on HD, just os LCX 99% stenosis




RCA ISO




CRF on HD, just os LCX 99% stenosis, collateral to
distal RCA







LVEDP38

14:58.03  Rest LV (s/b/e) 166/ 4/ 38 HR:80 R4 HHH
dp:2086 ~dp:2238 Vce:0.2 Vmax:1.3 Tau:26
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PCl to RCA via only antegrade approach




RCA ISO




Gaia Next 2nd




Conquest Pro




CP was reached at near the distal end of CTO




Conventional wire crossed the lesion




CB was done




Final angiography




Case3
CHIP population

)d 0140 U
DM, NSTEMI,
ESRD
Long
EF<30% lesion
EDP>25 Bifurcation
PCWP>15 CTO
Severe
\\ Ca+
hemodynamics LMI —
MVD

Coronary anatomic
complexity

; Acute phase
= ; CTO PCI phase

Circulation. 2016;134:422-431.

19.1161/CIRCULATIONAHA.116.022061



Case3; CHF(HFrEF) low EF, prox LAD CTO, moderate
stenosis at LCX




CHF(HFrEF) low EF, prox LAD CTO, moderate
stenosis at LCX




Severe stenosis at mid RCA, provided jeopardized
collateral for LAD




JABP was equiped




Low LV function




LVEDP 17 with IABP support

15:44:40  Rest post LV  (s/b/e) 130/ 5/ 17 HR: 54 R T
dp:1181 ~dp: 1343 Vce:08 Vmax:1.0 Tau:43
200

post LV

Laabicdial
100mm/sec



A few days later, CTO PCIl was done with IABP
supported




Antegrade wire got the entry point







Wire reached at distal end of CTO




LCX stenting before LMT-LAD treatment




Pre balloon dilation at LAD




Stenting at LAD




Stenting at LMT-LAD




KBl to LMT




Final angiography




Final angiography




Case4
CHIP population

)d 0140 U
DM, NSTEMI,
ESRD
Long
EF<30% lesion
EDP>25 Bifurcation
PCWP>15 CTO
Severe
\\ Ca+
MVD

Coronary anatomic

complexity

; Acute phase
= ; CTO PCI phase

Circulation. 2016;134:422-431.
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Case4d: RCA CTO with severe calcification




Tip injection from septal branch;
relatively misty channel




Tip Injection 2




XTR-SUOHO03 passed




SUOHO3 reached to the distal end of CTO




Knuckle wire (Sion black) techniqgue




Reverse CART: but, failed




Algorithm for retrograde CTO crossing

| Retrograde wire and MC access | >| Lesion <15mm |

Y

|Contemporary reverse CART] Considﬂrgi{t;erg’ésrﬁ;céograde

Nowr

IVUS-guided wiring with
high penetration directable

M retrograde wire
A J
Primary intentional retrograde No
Y knuckle wire: v
Failed reverse — Ambiguous course in CTO Y

CART — Tortuous CTO segment \Tradltlonal CART'
— Heavy calcification
— “The long plus CTO”

Antegrade IVUS examination |

Figure 1. Asia Pacific Chronic Total Occlusion (APCTO) club
algorithm for crossing a CTO lesion via the retrograde approach.

Wu EB, et al. Asialntervention. 2018;4:98-107.



IVUS imaging; CTO body site

moderate calcification

Much plaque

Retrograde wire lumen

Much plaque with calcification between
antegrade wire(IVUS) and retrograde wire



Wire position at CTO body

Retrograde wiring

&

Easy to connect between 2 wires

Antegrade wiring




Wire position at CTO body In this
case

\

In this cases, much plaque with calcification between
antegrade wire(IVUS) and retrograde wire.
It is very difficult to make connection between both wires

\ / \ \

Both antegrade wire and retrograde wire could not advance due to severe
calcification, so we could not change the suitable point for reverse CART.




What should we do next?



Balloon dilation on the antegrade first wire;
Intentionally antegrade another G/W goes to
subintima




Kissing wire with balloon support

Conquest Prol2g and 8-20g



Retrograde wire crossing




Stentingl




Stenting?2




Check the channel damage




Final CAG




Conclusions

 Definition of the CHIP population were 3 patterns.

 CTO is originally one of CHIP, so CTO and other CHIP elements add up to
a complex lesion with a high CHIP score.

« MCS should be selected and used as appropriate for advanced CHIP
lesions, but Impella, which became available in Japan in 2017, is not
approved for use only during PCI procedures.

« Except for cases of shock, in cases of CTO with CHIP, the timing of PCI
should be considered by stabilizing hemodynamics as appropriate, and
support with IABP using LVEDP and other indicators is realistic.
Depending on the hemodynamics, it may be necessary to use only an
antegrade approach, and it is necessary to become familiar with methods
such as TD ADR.
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