Unmet Need for FFR in LM PCI
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ASAN LM Registry: Revascularization Strategy
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Why FFR In LM disease?

* Inaccuracy of Coronary Angiography.
« Lack or Low Spatial Resolution of Non-Invasive Functional Study.

* FFR Guided PCI in LMCA Showed Favorable Outcomes.



Which Is a Significant Stenosis

FFR 0.71 FFR 0.89



Diffuse Atherosclerosis
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MLA 8.8-13.9mm?




Inaccurate Coronary Angiography

“Mismatch™is 29% in equivocal LMCA “Mismatch” is 37% in equivocal LMCA
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® |solated LMCA disease




Left Main Supplies Large Myocardium

In symptomatic patients, ambiguous LM stenosis should be evaluated by FFR

LM = Non-LM

P<0.001

DS>50% and FFR>0.80 DS<50% and FFR<0.80

Park SJ et al JACC Cardiovasc Interv. 2012;5:1029-36



Significant Left Main Disease (DS>50%)
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Significant Left Main Disease (DS>50%)
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ABSTRACT

All patients had to have newly diagnosed unprotected
stenosis of more than 50% of the diameter of the left main
coronary artery, as estimated visually

Stenosis of the LMCA of 70% or more, as estimated visually,
or stenosis of 50% to less than 70%

if determined by means of noninvasive or
invasive testing to be hemodynamically significant




Left main stenosis with RCA disease
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M/76, Effort Chest Pain

Treadmill Test

Positive at Stage 4



Coronary Angiography




Fractional Flow Reserve




FFR guided PCIl in Equivocal LMCA

In 213 patients with an equivocal LMCA stenosis
FFR 20.80: Medication (n=138) vs. FFR<0.80: CABG (n=75)
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Clinical Outcomes After Deferral of LM Disease
(6 studies, 296 patients)

Qutcomes Incidence (%/year)
All Death 2.6 (1.3-5.2)
Cardiac Death 2.6 (1.3-5.2)
Myocardial Infarction 2.0 (0.7-5.1)

TVR 5.5 (3.3-8.8)
MACE 8.2 (5.5-12.1)

Hamilos M, Circulation. 2009;120:1505-1512 Lindstaedt M, Am Heart J. 2006:;152:151-159
Bech GJ, Heart. 2001:86:547-552  Jasti V, Circulation. 2004;110:2831-2836
Courtis J, Am J Cardiol. 2009;103:943-949 Sueman, Heart Vessels. 2005;20:271-7



Safety of Deferred LM Disease
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Deferred LM Disease By IFR

CENTRAL ILLUSTRATION: MACE in Patients With LM Stenosis:

Kaplan-Meier Curves
Left Main Coronary Artery Stenosis

IFR > 0.89

Medical Therapy Revascularization
Lifestyle Modification (PCI/CABG)
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Warisawa, T. et al. J Am Coll Cardiol Intv. 2020;13(14):1655-64.




Technical Issues



Left Main Ostial Evaluation




Left Main Ostial Evaluation
Guiding Catheter Disengagement

PressureWire
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LM, FFR 0.86



LM Bifurcation Evaluation




LM Bifurcation Evaluation
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Oviedo C et al. Circ Cardiovasc Interv 2010:3:105-12.



LM Bifurcation Evaluation

LAD Pull Back

If either FFR Is Positive,
 We have to treat LM bifurcation (single disease unit).
 We cannot separately treat it.

Practically, | measured LAD FFR > LCX FFR




Down Stream Disease

Left Main + 3VD

Left Main Isolated

N=61

(10%)

Left Main + 1VD

N=103
- (17%)

Left Main + 2VD

Ahn JM et al. 3 Am Coll Cardiol 2015:65:2198-2206




Down Stream Disease

Possible False Negative FFR
Possible False Positive FFR

LAD




Down Stream Disease
Unless downstream stenosis Is very significant, its impact is mild

Human Validation
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RESULTS In 25 patients, 91 pairs of measurements were made, 71 with LAD stenosis and 20 with LCx stenosis. FFRine

of the LMCA was significantly lower than FFR,,; (0.81 + 0.08 vs. 0.83 + 0.08, p < 0.001), although the numerical B
difference was small. This difference correlated with the severity of the downstream disease (r = 0.35, p < 0.001).

In all cases in which FFR p, was >0.85, FFRye was >0.80.

Fearon WF, et al JACC Cardiovasc Interv. 2015 Mar;8(3):398-403



Concept of Tandem Lesion
Pressure Wire Pull Back




Concept of Tandem Lesion
Pressure Wire Pull Back
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The impact of big side branch (LCX) on A FFR is about <0.02-0.03.
This number may be below the clinical significance.
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How to Treat LM disease by PCI



LM PCI Strategy

Ostial and Shaft Disease

\ 4

Bifurcation Disease




Ostial or Shaft Stenosis




Ostial or Shaft Stenosis

Just Stent it
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You Can Select Bigger Stent
When You Use IVUS

3.5 mm

IVUS (-)
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Andell P et al. Circ Cardiovasc Interv. 2017:;10:e004813



For Bifurcation Stenosis




If Either FFR 1s Positive,
LCX Ostlal Disease (By IVUS) Determines Strategy

Severe Disease,

Two Stent Crush

Single Stent
Crossover




LAD, FFR 0.68
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PCl at LM-LAD

LM-pLAD Orsiro 4.0 (22)



Post Simple Cross Over Stenting




Functionally Significant LCX Jailing
After Stent Crossover (LCX ostial DS<50%)
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Left Main-TLR at 2 Years

Kissing Balloon (n=95)
Defer (n=318)
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POST PCI LCX FFR 0.82
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LCX FFR after Simple Cross Over

FIGURE 2 Umadjusted 5-Year Event Rate According to FFR in LCx After LM Simple Crossover Stenting
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For True Bifurcation




Don’t Do One Stent For True Bifurcation
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Is There Difference in Outcomes?

Advantages | Disadvantages
Culotte Compatible with 6 Fr guider Leaves multiple layers of strut
Independent of bifurcation angle Potential acute closure of MB
Predictable scaffolding
Classic crush Relatively simple Difficult FKI
Low risk of SB occlusion Requires 7 or 8 Fr guider
Good coverage of SB ostium Leaves multiple layers of strut
Mini-crush Minimises multiple layers of strut Still leaves multiple layers of strut
Good scaffolding at SB ostium
Facilitates FKI
Compatible with & Fr guider using balloon crushing
DK-crush Good scaffolding at SB ostium Complex procedural steps
Facilitates FKI
Compatible with 6 Fr guider
Simultaneous No risk of occlusion for both branches Requires 7 or 8 Fr guider
kissing stenting No need to re-cross any stent Leaves long metallic carina
Technically easy and quick Over-dilatation in proximal MB
Diaphragmatic membrane formation at the overlapped stents
Difficulty in repeat revascularisation
T-stenting Good SB scaffolding with angles >70° Potential gap at SB ostium
Protrusion of SB stent into the MB (in the case of TAP)

Roh JH et al. Eurointervention 2015;11 Suppl V:V125-8



Post LM Stenting Optimization
Effective IVUS Stent Area (Rule of 5,6,7,8)

Kang et al. Circ Cardiovasc Interv 2011;4:1168-74



2018 ESC Guideline

Recommendations on functional testing and intravascu-
lar imaging for lesion assessment

Recommendations

When evidence of ischaemia is not avail-
able, FFR or iwFR are recommended to
assess the haemodynamic relevance of

intermediate-grade stenosis.'*"!7"1%%

FFR-guided PCl should be considered in
patients with multivessel disease under-
going PCI. %31

IVUS should be considered to assess the

severity of unprotected left main

l $ .35—17

FFR = fractional flow reserve; iwFR = instantaneous wave-free ratio; IVUS =
intravascular ultrasound; PCl = percutaneous coronary intervention.

*Class of recommendation.

®Level of evidence.



IVUS MLA

Matched with FFR <0.80 (N=112)

100
80
> Sensitivity
S 60 e
3 Specificity
$ 40 PPV
NPV
20
] AUC 0.83 (0.75-0.90) Accuracy
ok

0) 20 40 60 8o 100
100-Specificity

Park SJ, Ahn JM et al. JACC Interv, 2014,7(8):868-874

Cut-off = 4.5 mm?

719%
80%
83%
716%
80%



Unmet Need for FFR in LM PCI

* The concept of FFR use in LMCA has been evaluated in relatively
small observational studies. Large randomized clinical trial would

be necessary.

» Because of complex nature of LMCA, operator should be careful to

measure FFR and interpret the results.



