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1. LM stenosis is near always a bifurcation
stenosis

S
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Hemodynamic changes after MB stenting and s.ubsequent@C
balloon angioplasty in a representative coronary bifurcation
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Changes in time-averaged wall shear stress introduced by bifurcation stenting
www.icps.com.fr Williams J Appl Physiol (May 27, 2010)
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2. A bifurcation is a pro-atherogenic anatomy

S
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Flow Patterns and Spatial Distribution of EBC
Atherosclerotic Lesions in Human Coronary Arteries

Reo=772 eft main Re,=772 7 Left main
D.=4.13mm coronary artery D.=4.13mm coronary artery
9,= 334 ml/min Q,=334 ml/min
U.=416mm/sec U,=416mm/sec

Left anterior i
deccanding Left anterior

branch

www.icps.com. fr Asakura, Circulation Research 1990; 66:1045-1066
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Pathological Findings at Bifurcation Lesions: Impact of Flow @c
Distribution on Atherosclerosis and Arterial Healing After Stent
Implantation

DES BNS D Value for
(12 Leslons, 17 Stents) (14 Leslons, 18 Stents) DES vs. BMS

Flow Divider Lateral pValue — Flow Dlvider Lateral pValue  FlowDivider  Latera

Neolntimal thickness (mm) |0.07 003045 047 (U.C9-023]| 0001 026(016-073) 044(07-067) 025 00002 0.004
Fibin depostion (% strut) | 60 (24-67) 17(0-5) | 0.01 B(0-33) 3(0-21) 024 0008 048
Uncovered stts (7 strut) | 40(16-T6) 0(0-15) | 0001 00-2) 0(0-0) 000 o004 038

www.icps.com.fr Nakazawa, J Am Coll Cardiol 2010;55:1679-87



@ INSTITUT CARDIOVASCULAIRE PARIS SuUD

Compositional characteristics of LM-LAD and non- \ esc
LM bifurcation sites

Segment LM-LAD Non-LM p Value
bifurcation bifurcation
(n=41) (n=215)
Proximal
DC, % 1.89+2.10 L. 57467 =0.001
FT, % 29.88+10.66 31.07+10.20 0.50
FF, % 13.81+8.67 9.83+6.93 0.008
NC, % 4.89+45.78 85.08+6.20 <(0.001
Media, % 49.54+17.02 46.45+14.60 0.23
At the bifurcation
DC, % 3.31+2.87 3.3843.44 0.90
FT, % 31.814+8.87 30.464+9.74 0.41
FF, % 14.60+£7.87 12.02+7.44 0.045
NC, % 6.75+5.09 6.47+5.11 0.75
Media, % 43.53+13.85 47.68+14.38 0.90
Distal
DC, % 3.73+3.28 3.55+3.74 0.78
FT, % 28.58+10.91 26.25+10.94 0.21
FF, %o 9.94+6.83 8.22+6.47 0.12
NC, % 7.36+6.01 6.28+5.05 0.22
Media, % 50.38+17.96 55.70+£17.00 0.70

Data are expressed as mean+5D. LM: left main artery; LAD: left anterior
descending artery; DC: dense calcium; FT: fibrous tissue; FF: fibro-fatty;
NC: necrotic core

www.icps.com.fr Han SH, Eurolntervention 2010; 6:313-20
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3. At least 2/3 segments are big
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LM IVUS: A Large Vessel Underestimated by Angio @c
and Poorly Predicted by Patient Physical Parameters

IVUS and Angiographic blinded evaluation of the LMCA in 82
consecutive pts (age, 62 = 7; 59 men)

Angiography IVUS P
LM size (mm) 4.01 £ 0.52 4,90 = 0.51 <0.01

BSA, Age, gender (4.93 = 0.6 vs 4.88 = 0.49), height, weight, or
iIdeal body weight did not predict LM size

D.C. Metzger, TCT 2003

www.icps.com.fr
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4. B (between) angle iIs more open
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Measurement of Coronary Artery Bifurcation @C
Angles by Multidetector Computed Tomography |
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www.icps.com.fr Pflederer Invest Radiol. 2006;41(11):793-8
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Outcome After Bifurcation PCI: role of angle e
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www.icps.com.fr Collins Am J Cardiol 2008:102:404-410



@ INSTITUT CARDIOVASCULAIRE PARIS SuUD

Culotte stenting : 12m dedicated QCA and clinical outcomgs

Variable Odds ratio (95% CI) P-value
Age increase by 10 years 2.38 (1.21—-4.96) 0.01
Diabetes 3.43 (0.71-16.60) 0.13
Male sex 0.62 (0.15—-2.53) 0.51
Medina classification 0.42 (0.13—-1.32) 0.14

Re é o 0.52 (0.12—2.24) 0.38
Bifurcation angle increase by 10° 1.53 (1.04—-2.23) 0.03
Calcifie Y 0.53 (0.12—-2.24) 0.39

..............................................................................

Proximal main vessel

Pred | CtO rs Of Reference vessel diameter 455 (0.17—123.36) 0.37
decrease by 1 mm
b|nary restenosis Baseline stenosis increase by 10% 0.91 (0.67—-1.23) 0.54
Distal main vessel
Reference vessel diameter 0.10 (0.00—-3.17) 0.19
decrease by 1 mm
Baseline stenosis increase by 10% 1.47 (1.03—-2.09) 0.03
Side branch vessel
Reference vessel diameter 31.83 (1.71-592.77) 0.02
decrease by 1 mm
Baseline stenosis increase by 10% 0.97 (0.82—-1.15) 0.75
Kissing balloon post-dilatation 0.37 (0.13—-1.10) 0.07

www.icps.com.fr Adriaenssens EHJ 2008: 29: 2868-2876
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5. 1s a LM bifurcation stenosis a surgical
Indication ?

S
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.1 CABG (N=196)
L4 TAXUS (Nn=221)

Cumulative Event Rate (%)
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Cumulative KM Event Rate = 1.5 SE; log-rank Pvalue

www.icps.com.fr

P value
Death | 11.8% 3 7.5% | 0.12
CVA | 3.9% % 1.4% | 0.11
MI | 3.8% ¢ 51% | 0.55
Death,
CVAor | 17.1%4 13.5% | 0.25
Ml
Revast | 16 9064 19.1% | 0.57

Site-reported Data; ITT population
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.1 CABG (N=149)
L4 TAXUS (N=135) P value
Left Main
0 Death | 10.5% | 17.9% | 0.06
_ 42.6%
S
g CVA 4.9% 1.6% 0.14
Z s MI | 6.1% |10.9% | 0.18
g 26.3% Death,
S CVAor | 185% | 23.1% | 0.33
. M|
6 12 24 36 48 RevaSC
Months Since Allocation 11.8% | 31.3% | <0.001

Cumulative KM Event Rate £+ 1.5 SE; log-rank Pvalue
www.icps.com.fr

Site-reported Data; ITT population
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Linear Increase in 12-month MACCE
by Number of Stents in the SYNTAX Trial
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6. LM/ non LM bifurcation: different
techniques ?

S
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A metaanalysis on 1274 patients with DES for ULM disea@ggg
Stenting technique and MACE rate |
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Patients treated with 2 stents are significantly more likely to have MACE
www.icps.com.fr . Sheiban, EBC 2008
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Single- Versus Two-Stent inTreatment of ULMCA
(A) death, (B) MI), (C) TLR, (D) MACE (death/MI/TLR)

A
50 - 50
= Log rank p=0.65 =S
= =
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s === Two-stent =
= =
S 20 - £ 20
2 £
§ 10 7.6% = 10
= —T 8
= ——— : . — o
0 1 2 3
No. at risk Follow-up (vears) No. at risk
Single-stent 234 223 154 68 Single-stent
Two-stent 158 155 97 43 Two-stent
C
50 - 50
— Log rank p=0.005 =
— | (Se)
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No. at risk Follow-up (years) No. at risk
Single-stent 234 219 150 67 Single-stent
Tivo.stond 158 144 89 a1 Two-stent

www.icps.com.fr

Log rank p=0.007

Al 16.6%
P
7.3%
] 1 L}
0 1 2 3
Follow-up (years)
234 209 142 63
158 134 81 35
D
Log rank p=0.002
27.4%
r___,..r-“'—"
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!"”""'J-
1 r_,_,—--—"" 14.3%
L] L] 1
0 1 2 3
Follow-up (years)
234 205 138 62
158 125 74 34

EBC

Kim WJ, CCIl 2011;77:775-782
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Single- Versus Two-Stent inTreatment of ULMCA EBC
3Y Outcomes in the Unadjusted, Covariate-Adjusted Cox Proportional Analysis, and
Adjusted With Inverse Probability Treatment Weight Methods: 1 Vs 2 Stent Technique

Crude Multivanate Adjusted with [PTW
Outcome Hazard ratio (%% Cl) P Hazard ratio (93% Cl) P Hazard ratio (%% Cl) P

Death U818 (0.339-1972) 1,634 0874 (0.323-1.364) 079 0,772 (0.280-1132) 0.6

MI 0440 (0.237-).814) 0,009 0482 (0.260-0.8%) 0021 0379 (0.183).717) 0,008
IR 0.234 (0091-0.713) 0,009 0.254 (0.091-0.713) 0009 0,163 (0.046-0.573) 0,003
VR 0.316 (0.1580.633) 0,001 0.267 (0.129-0530) 00003° 0.248 (0.1114).336) 0.0007
MACE 048 (0.303).776) 0,003 0318 (0.323-0831) (006 0.387 (0.224).671) 0.0007

www.icps.com.fr Kim WJ, CCIl 2011;77:775-782
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Impact of Bifurcation Technique on 2-Year Clinical Outcomes in

773 Pts With Distal ULM Stenosis Treated With DES
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3Y Outcomes After SES Implantation for ULM Coronary Artery\ -% -
Disease: Insights From the j-Cypher Registry |

Cardiac death and TLR in pts treated for ULMCA / distal bifurcation stenting strategy

>

Cumulative Incidence

Cardiac Mortality

o4
| P=0.018 ]
o3[ ]
R Bifurcation One ]
ozl — Bifurcation Two |

Days after stent implantation

Day o] 365 730
Bifurcation One

Incidence (%) 3.9 4.9
No. at risk 261 242 180
Bifurcation Two

Incidence (%) 9.4 12.2
No. at risk 119 105 86

www.icps.com.fr
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0.4 v . . T T
P<0.0001
03 | -
Y A Bifurcation One
0.2 -
i —  Bifurcation Two
o1t ! Hpt
O L 2 L i A
O 365 730 1095
Days after stent implantation
Day 0 365 730 1095
Bifurcation One
Incidence (%) 5.6 7.6 11.1
No. at risk 261 229 161 76
Bifurcation Two
Incidence (%) 24 .6 30.9 30.9
No. at risk 119 81 62 37

Toyofuku Circulation 2009;120;1866-1874;
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French Multi-center Left Main studies with DES

Pilot Taxus*
2004
Nb patients 291
% distal lesion 78
% 2 stents 42
S
Mean LM stent
diameter (mm)
3.44+0.39
- -7
12 month TLR 5.9%

*B. Vaquerizo et al. Circulation 2009;119:2349-56

www.icps.com.fr

FRIEND**
2006

151
69

26

3.59+0.49

2.7%

**D Carrié et al

LEMAX
2008

174
81

N\ 19

3.63+0.33
7 -

2.3%

., Eurointerv 2009:4:449-56

e

=616
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SYNTAX, MACCE to 12 Months EbC
LM PCI Subset

B Provisional T-stenting (n=135) Il 2-stent strategy (n=49)
40 -
S
(D]
<
Y
c
$ 20 -
> *
.GZJ P=0.03 I
= I - 10.4%
: I — l
5

0 6 12
Months Since Allocation
Event Rate = 1.5 SE, “Fisher exact test ITT population

www.icps.com.fr
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SYNTAX: Baseline LM Bifurcation Stenting

Technigues Requiring Re-treatment
LM Distal PCI (n=20 lesions)

40 5% 38% 13% 5.5% 21%

30
20
2/42
10 IWL W 6/110
o I W B/6 /2 0 Pprov. ] |3/ 0

Classic  Crush Culotte Modified T-stent V-stent Y-stent
T-stent T-stent

5/20 (25%) lesions originally treated with 1 stent
— 5/20 (75%) originally treated with 2 or 3 stents

Bar graphs represent percent of baseline treated lesions

www.icps.com.fr



() INSTITUT CARDIOVASCULAIRE PARIS SUD

7. More thrombosis ?
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3Y Outcomes After SES Implantation for ULM Coronary Artery \ ;-
Disease: Insights From the j-Cypher Registry |

Outcomes After ULMCA Stenting / Bifurcation Stenting Strategies Through 3 Years

Events, Incidence (%)

One-Stent Two-Stent
Bifurcation (n=261) Bifurcation (n=119) P

Total death 30 (13.4) 21 (18.8) 0.12
Cardiac deaths 13 (5.5) 14 (12.2) 0.018
Sudden deaths 2 (0.8) 3 (2.7) 0.15
Myocardial infarction 8 (4.5) 5(4.7) 0.58
Stroke 10 (4.7) 3 (3.0) 0.53
Definite/probable ST 3 (1.5) 7 (6.3) 0.0076
Definite ST 3(1.5) 5(4.7) 0.054
Definite ST (ULMCA) 1(0.4) 3 (2.8) 0.050
TLR 22 (11.1) 33 (30.9) <<0.0001
CABG 2 (0.9 3 (0.3) 0.15
Any revascularization 77 (35.5) 47 (44.0) 0.017

www.icps.com.fr TOyOfU ku Circulation 2009, 120 ; 1866-1874,
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8. Specific tips and tricks ?
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Main prox. first Main Accross side first Double Side branch first
1st stent /\ ﬂ/\ G/\ ﬁ \
PM MB stenting Provus:onal SB ostial stenting
stenting across SB s'ren'rmg
After B
balloon N Q
Skirt MB stenting MB sfenfmg SB crush
+ SB balloon + kissing mmlcrush
2 stents ;
Elective Infer-nal Culotte TAP v SKS Syst. T Minicrush  Crush
T stenting  crush stenting Stenting
3 stents

Extended V

www.icps.com.fr

Trouser legs
and seat

Y. Louvard, CCVI 2008: 71: 175-83
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A

Main Accross Main first

D

Double

s EBC
DM branch first '

Main prox. first
1st stent
After
balloon
2 stents
3 stents

www.icps.com.fr

\

Inv. MB stenting
across SB

MB to SB sfem‘mg MB to SB sten’rmg

+ DM balloon + kissing

Inv. Inv. Inv.
Elective Internal Culotte
T stenting crush

Inv. TAP

/X

Inv.
Provisional
SKS

I\

DM ostial stenting

/b\k A

DM crush
mmacrus
Inv Inv. Inv.

Syst. Minicrush Crush
T Stenting

Y. Louvard, CCI 2008 Feb 1;71(2):175-83.



@C Strut apposition analysis

Strut-artery
distance [mm]

-

0.1
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From Peter Mortier
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MB 0, 1
(Proximal) EBC

MB <
(Distal) £ 0.1
<
1.1.1
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Optimal Provisional SB Stenting
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9. Specific guidance ?: Angio, IVUS, FFR,
OCT ...

S
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Impact of IVUS Guidance on Long-Term Mortality in Stenting for ULM @C

Stenosis
145 propensity matched pairs of patients receiving DES
A 1
—  Angiography guidance

- MUS guidance

g

£ P=0.048

..

g 16.0% (7.5-24.6%)

-
o

4.7% (1.08.3%)
0
1080
Patients at risk
IVUS .guidance 145 190 98 ¥
Angiography-guidance 145 13 a8 F..

www.icps.com.fr Park SJ, Circ Cardiovasc Intervent. 2009;2:167-177
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ANY IMPACT OF IVUS ON LEFT MAIN

Comparison of Early Outcome of Percutaneous
Coronary Intervention for Unprotected Left

Main Coronary Artery Disease in the Drvuv

Stent Era With Versus Withovut Intravascular
Ultrasonic Guidance

Pierfrancesco Agostoni, mb, Marco VYalgimigli, mp, Carlos A.G. Van Mieghem, mD,
Gaston A. Rodriguez-Granille, Mp, Jiro Acki, mp, Andrew T.L. Ong, mMEBs,

Keiichi Tsuchida, mp, Eugéne P. McFadden,
Pieter C. Smits, mD, PhD, Peter de Jaegere, smD,
Willem J. Van der Giessen, mp, phD, Pim

mo, Jurgen M. Ligthart, Bsc,
PhD, George Sianos, MD, PhD,
De Feyter, mD, PhD, and

Patrick W. Serruys, mp, PhD

The aim of this study was to assess the short- and
mid-term clinical impact of intravascular ultrasound
guidance in 58 patients referred for elective percuta-
neous treatment of unprotected left main coronary

Ty g ng stents. uUse o
intravascular ultrasound, used in 41% of the proce-

dures, was not associated with additional cinical
benefit with respect to angiographic-assisted stent
deployment. ©@2005 by Excerpta Medica Inc.

www.icps.com.fr

Cordis Europa, NY, Roden, The Netherlands) amd
paclitaxel-gluting  =sients {(Taxus, Bosion Scieniific
Corp.. Matick, Massachusetis) have been used as part
of the Rapamycin-Eluing Stent Evaluated Al Rolter-
dam Cardiology Hospital and the Taxus-Stent Evalu-
ated At Rotterdam Cardicology Hospital registries, re-
spectively. These protocols were approved by the
hospital ethics commitiee and are in accordance with
the Declaration of Helsinki. Written informed consent
was obtained from every patient.

Angiographic success was deflined as residual ste-

Agostoni Am J Cardiol. 2005 Mar 1;95(5):644-7
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Diffuse atherosclerotic LMCA disease unmasked by frac@gC
geometric law applied to QCA: an angiographic and IVUS study

. Normal or near normal LMCA, _
N=38 | ps<20% n=14
o
n=31 n= n=12
MLA>9 mm?2 6 mmZ>MLA>9 mm? MLA<6 mm?2
G
Normal LMCA, _
N=28 | ps<20% n=24

www.icps.com.fr Motreff Eurolntervention 2010; 5: 709-715
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Correlation between FFR and % diameter stenosis@c
of ostial Circ. after LM to LAD stenting

1.0

Fractional flow reserve

25 50 75 100
Percent diamater stenosis

www.icps.com.fr Nam CW, Korean Circ J 2011:41:304-30
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10. Available stents are inadapted !

www.icps.com.fr
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Xience Prime maximal expansion with a 4.5 ballon \kgc
and a 3 + 3.5 kissing balloon

Kissing

From Peter Mortier
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Conclusions (1) ERBC

« Same branching laws for LM and non LM bifurcations, same
flow dynamics, same atheroma distribution

« Different atheroma ? Consequences ?

* Some quantitative differences between LM and non LM
bifurcation: bigger vessels, bigger flow, more myocardium,
more procedural risk, different angles...

e Can be treated safely with PCI with same recommended
provisional strategy, tips and tricks, guidance, same TLR
results, same thrombosis rate ...

« Standard stents are not adapted to LM stenting: bigger
stents ? dedicated stents ?
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Distal LM POT

www.icps.com.fr



