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f@Q ODbjectives of the EBC (1)

v To gather informations on coronary
bifurcation lesions.

v To define lesions and treatment techniques,
standardize assessment methods and develop
a common terminology.

v To promote and support research in this field.



f@Q ODbjectives of the EBC (2)

v To interact with industry.

v To offer the interventional cardiology
community not the absolute truth but a
regularly updated consensus.

v To teach the assessment and treatment
technigues developed (bifurcation workshops).



’@Q Methods

« Think tank »

v « Experts » in the field of bifurcation lesions

v « Witnesses » (experienced interventional
cardiologist and researchers)



~EBC1

@ European Bifurcation Club

EUROPEAN
BIFURCATION CLUB

1*' Meeting, Bordeaux,
September 15-16, 2005

Organised by:

Olivier Darremont, Thierry Lefevre, Yves Louvard,

Goran Stankovic, Remo Albiero, Manuel Pan

v Medina

v Murray’s law

v Bench

v Kiss after crush
v Efficacy of DES
v Safety
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Medina et al, Rev. Esp. Cardiol. 2006; 59 (2): 183-4




m Structure-Function Scaling Laws of Vascular Trees
\EBHC 1

\

The branching systems in our
body (vascular and bronchial
trees) and those in the
environment (plant trees and
river systems) are characterized
by a fractal nature.

Kamiya and Takahashi. J Appl Physiol March 2007



m Structure-Function Scaling Laws of Vascular Trees
\EBHC 1

\
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Murray's law

Murray CD. The physiological principle of minimum work. Proc Natl Acad Sci 1926
Yifang Zhou et al. Phys. Med. Biol. 1999; 44: 2929-2945.



m Structure-Function Scaling Laws of Vascular Trees
\EBHC 1

\
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Murray's law
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G. Finet

Finet et al. Eurointervention 2007: 490-8



m Fractals and Self-Similarity
~EBCH of the Coronary Tree

Murray’s law:
Ref. = (MB+SB) x 0.67

Ref. = (3.6+3.1) X 0.67 = 4.49 mm




Percutaneous coronary intervention for bifurcation disease.
A consensus view from the first meeting of the European

Bifurcation Club

Martyn Thomas'*, David Hildick-Smith?, Yves Louvard®, Remo Albiero®, Dlivier Darramant®,
Goran Stankovic®, Manual Pan®, Victor Legrand®, Bernard DaBruyne®, Thierry Leféwre?
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- EBC2

@ 2" European Bifurcation Club

ROME, september 29-30, 2006

Organized by:

Remeo Albiers, Olivier Darrement, David Hildick-Smith,
Thierry Lefévre, Yves Louvard, Manuel Pan, Goran Stankevie

v' Epidemiology

v" Anatomy

v Physiology

v Treatment Classification
v QCA



ﬂ/) Types of Involvement of Coronary
-EBC2 - Bifurcations by Atherosclerosis

v' Atherosclerosis
occurs predominantly
close to bifurcation

v’ Carinal involvement
by atherosclerosis is
extremely unusual.

Proximal RCA -

.
ensrisval

Renu Virmani



Lumen vs Plague
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Fractional Flow Reserve

Physiology vs Angiography

o Jailed side branch lesions (n=94)
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Bon-Kwon Koo et al JACC 2005; 46: 633-7
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“Universal”
- EBC2
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W QCA Methods for Bifurcation Lesions

NEBC?2
10
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1 —Proximal Edge 6 — Distal Edge of the SB Stent*

2 — Proximal Stent

3 — Distal PV Stent*

4 — Ostium of distal PV (5mm)
5 — SB Stent*

7 — Carina

8 — Ostium of the SB (5mm)
9 — PV In-Lesion

10 — SB In-Lesion

11- distal edge PV Stent

Post EBC Il Consensus
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Focus artick

Intervention

Percutaneous coronary intervention of bifurcation lesions:
state-of-the-art. Insights from the second meeting of the

European Bifurcation Club

Victor Legrand'*, MD, PhD, FESC; Martyn Thomas2, MD; M. Zellsko?, MD; Bamard De Bruyne*, MD,
FESC; Nicolaus Relfant®, MD, FESC; Ter|e Stelgen®, MD; Davld Hilalck-Smith?, MD; Remo Alblero®,
MD; Dllwler Darremort®, MD; Goran Stankovic'®, MD, FESC; Manuel Pan'', MD; Jens Flensted
Laszen'2, MD; Yves Louvard'®, MD; Thiemy Letévra'?, MD
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Interventional Rounds

Quantitative Angiographic Methods for Bifurcation
Lesions: A Consensus Statement from the European
Bifurcation Group

Alexandra Lansky,’* Joan Tuinenburg,®? Marco Costa,® Micheal Maeng,* Gerhard Koning,®
Jeffrey Popma,® Ecatarina Cristea,' Laurence Gavit,® Ricardo Costa,” Andrei Rares,?
Gerritt-Ann Van Es,® Thierry Lefevre,® Hans Reiber,? Yves Louvard,” and
Marie-Ciaude Morice,® on behalf of the European Bifurcation
Angiographic -Committee

The treatment of bn‘urcatmn ]esmns |s complex and' cr_easmgly common A growing

f+] 2008 Wl]ey Liss, !nc.

Key words: quantltatwe nary anglograp_ y' dlagnostlc car :ia’_czof::éthet:erizat_iqri; per-
cutaneous coronary |ntervent|on S o

: “3\5',-5. :

CCVI 2008



- EBCs3

3rd European Bifurcation Club

Valencia, Spain, September 28-29, 2007

Organised by:
Remo Albiero, Olivier Darremont David Hildick-Smith,
Jens Lassen, Thierry Lefévre, Yves Louvard,

Goran Stankovic & Manuel Pan

v" Anatomy, Rheology
v' Stent thrombosis
v Role of the angle
v Role of the Bench

v' Dedicated devices



m Shear Stress

- EBCs3

or Oscillatoy
ES

Low
Normal (high)

—_— |

— =

ESS = p . dv/dy

U = viscosity
dv/dy = spatial gradient of blood velocity at the wall

Aaapted from Y S Chalzisisis et al JACC 2007



O/) Anatomy/rheology

- EBCs3

v Plaque (necrotic core) proximal extension is under-
estimated by angio (VH).

v' Spot stenting or bifurcation refusal may miss the
plaque.

Site of min LD
/ Blood Flow

I
Site of the problem
Layers of healed
plaque ruptures

R. Virmani, CVPath and
P. Margolis, Volcano Corp.



m Proximal Optimization Technique
~EBC3

Cypher Select 3.5 x 23mm




ﬂ/) Proximal Optimization Technique
s Cypher Select 3.5 x 23mm

(17 | After POT
N

Darremont et al. EBC 2007



m Proximal Optimization Technique
~EBCs Cypher Select 3.5 x 23mm

& Darremont et al. EBC 2007



F{) Bifurcation as a Potent, Independent Risk
EBCs Factor for Stent Thrombosis

n 95% ClI FU
lakovou et al 2229 1.90 - 18.68 Subacute
JAMA 2005

2229 2.50 - 26.26 Late
Ong et al 1017 1.30 - 6.80 6 mo
JACC 2005
Kuchulakanti et al 2974 4.40 0.00 12 mo
Circulation 2006
Hwang + Koo 4.75-21.92 Late
TCT 2006




FY) Bifurcation as a Potent, Independent Risk
~EBC3 Factor for Stent Thrombosis

Bern-Rotterdam registry

(N=8146 patients) Multivariate Cox proportional hazards

= model to identify the presence of a

bifurcation lesion as an independant
predictor of stent thrombosis

Early ST 252  (1.26-5.02)

Currlative Inddence ofs tent thrombosts (%)

Late ST0.22  (0.03-1.71)

Overall ST 147  (0.79-2.72)

Daemen et al, Lancet 2007



Factor for Stent Thrombosis

- EBC

N

m Bifurcation as a Potent, Independent Risk

® 2 stents

¢ 1 stent + PTS

4
v
%.v

4

>
&

4
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(§\| o

O

Randomized Studies



1] Eumne"""an niinr?aﬁhn Club Meeting

PRAGUE - 76'27.Septemb er 2008

v’ Carena shifting
v Optimal Technique
v’ Stent Design

v Role of the angle

BC



Carena Shifting

~EDBC

Before

] 1_:I'. |'I4=|

WHT TTANCYY

After stent

Koo et al EBC 2008
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Pre-intervention MB stenting Kissing balloon



m New Medina Classification

I S IS S
i



Q;ZQ Size of the ostium

I 90°

From Mortier et al. EBC IV, Prague 2008




Size of stent cell

- EBC4

From Mortier et al. EBC IV, Prague 2008
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NEBC 4

Cell Sizes Differ Considerably

All stents have a nominal diameter of 3 mm

Stent

Cell circumference Equivalent diameter
Company

[mm] [mm]
Cypher Cordis 9.5 3.0
Endeavor Medtronic 19.8 6.3
PRO-Kinetic Biotronik 10.8 3.4
Boston
Promus Scientific 12.6 4.0
Boston
Taxus Liberté Scientific 12.6 4.0

From Mortier et al. EBC IV, Prague 2008



(QQ Cypher stent

b

For a 3 mm main branch

15.00
T
.E. 12.00
S
g 9.00 S o -
€ —e- —e
=
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(&)
£
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0.00
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angle of intersection [°]

From Mortier et al. EBC IV, Prague 2008



W Taxus Liberté

N ERC4

For a 3 mm main branch

15.00

—
N
o
o

©
o
o

6.00 -

ostium circumference [mm)]

3.00 —-d=225mm -#- d=250mm —A-d=2.75mm

0.00 -

30 40 50 60 70 80
angle of intersection [°]

From Mortier et al. EBC IV, Prague 2008



O/) Stenting Techniques

- EBC4

M D S

Main prox. first Main Accross side first Distal first Side branch first
1
15t stent " U/\
MB stentlng Prowsmnal SB ostial stenting
stentlng across SB stentlng SKS

e A\ »\\ JA AN

Skirt MB stenting MB stenting SB SB crush

el AV AR A

Sklrt Skirt Elective Internal Culotte V. Syst. T Minicrush Crush
+ SB T stenting crush stenting Stenting
3 stents )J&K }/%g ‘

Extended V Trouser legs

and seat




Stenting MV across the SB. Distal wire
cross creates better SB scaffolding than prox

Distal cross

balloon SF? &

Kissing
balloon
post-
dilatation

Crush-Stenting. Proximal wire cross creates
better SB scaffoldina than distal crossina




[ﬁ;uHow to do a Provisional T Stenting

Should we use the jailed wire technique?

Yes

v Modifies favorably the angle between both br.
v' Keeps the side branch open

v Is a good marker of SB

v’ |s a predictor of SB success




(QQHOW to do a Provisional T Stenting

Should we Predilate the Side Branch?




m Why We Should Not Predilate the Side Branch
N EBC4

No Pre-dilatation

Post MB stenting

Albiero et al. EBC 2008



m Why We Should Not Predilate the Side Branch
N EBC4

Pre-dilatation->Dissection

Di tion
[ SB pre-dilation will ISSECto
' | dissect the plaque -
creating the subsequent | Larger
possibility to: BHEEE e
- enter a proximal strut

Carena shift

SB stent

Post MB stenting

Albiero et al. EBC 2008



w Consensus

- EBC4

No need for routine SB predilatation
unless lesion In the SB long and/or
severely calcified.




W Role of Kissing Balloon Inflation

NEBC 4

CACTUS trial

Coronary Bifurcation Application of the Crush Technique Using Sirolimus-Eluting stents

Yes | No P value
Patients (n) 319 | 31
MI (%) 7.5 |29.0| <0.0001
Stent Thrombis (%) 0.9 | 6.5 0.06
Restenosis MB (%) 4.7 16 0.03
Restenosis SB (%) 119 | 36 <0.001

From Flavio Airoldi, EBC IV

, Prague 2008



QL

- EBC4

Consensus

Final kissing balloon inflation necessary in
complex stenting.

May also improve angiographic and clinical
outcome in provisional SB stenting.

Randomizec

trial 1Is needed (Nordic-KISS)




ww “Crush” Technique

N

*’l; \.

No Kiss 1 step Kiss 2 steps Kiss

Ormiston et al. J Am Coll Cardiol Intv 2008:1:351-7



30

DK-Crush: 8-month f-up

L EBRC4
Crllj(?gsNo Fir?;ri?ss DK Crush | P value

# Lesions 39 117 155 -

MACE 35.9 19.7 11.4 0.02
Cardiac death 2.5 2.5 0.6 NS
Q-wave Mi 5.1 0.9 a2 NS
Non-Q-wave Mi 10.2 8.1 9.1 NS
TVR 26.5 20.0 10.3 0.03
Stent Thrombosis 5.1 1.7 1.3 NS

Chen et al. - DKCRUSH-1 Bifurcation Study




QL

- EBC4

Role of the Bifurcation Angle
Distal BA, enddiastolic values (n=266)

Pre PCI Post PCI
25] Mean=91,0
SD= 22,2
207
157
p<0.001
.
o 50 75 100 125 150 175 O—25 50 75 100 125 150
(deg) (deg)

Serruys et al. EBC IV, Prague 2008



Role of the Bifurcation Angle

Distal BA, endsystolic values (n=266)

Mean=86,7
SD= 23,1

20

Post PCI

Mean=82,8
SD= 21,1

207

p<0.001

10

25 50 75 100 125 150
(deg)

101

25 50 75
(deg)

Serruys et al. EBC IV, Prague 2008

100 125



(QQ Role of the Bifurcation Angle

b

MACE at 3 yrs-prePCl systolic BA (n=157)

p-values

Cumulative incidence of MACE (%)

0 1 2 3 yrs)
Serruys et al. EBC IV, Prague 2008



Mace/CCS2-Free Survival
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Main vessel stent only

Months Follow-up

Culotte or crush

Collins et al. Am J Cardiol 2008;102:404 — 410



C{;a Role of the Bifurcation Angle

TVR free survival (%) according to
absolute angle change after intervention

3
7o ] Minor angle change
S0 p=0.03
T Major angle change
2B y
& Months 12 Moanths

Major absolute angle change = 20 degrees

Assali et al. EBC IV, Prague 2008
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Intervention

Percutaneous coronary intervention for bhifurcation lesions:
2008 consensus document from the fourth meeting of the
European Bifurcation Club

Goran Stankovic'*, MD, PhD, FESC; Olivier Darremont?, Miroslaw Ferenc®, . David Hildick-
Smith%, ~ Jens Flensted Lassen®, —~ Yves Louvard®,  kemo Albiero’, ~: Manuel Pané,

Thierry Lerévre®,

1. Institute for Cardiovascular Diseases, Clinical Center of Serbia, Belgrade, Serbia; 2. Clinique Saint Augustin, Bordeaux,
France; 3. Herz-Zentrum Bad Krozingen, Bad Krozingen, Germany; 4. Sussex Cardiac Centre, Brighton and Sussex University

Hospitals, United Kingdom; 5. Department of Cardiology B, Skejby Hospital, University of Aarhus, Denmark; 6. Institut
Cardiovasculaire Paris Sud, Massy, France; 7. Clinica San Rocco, Brescia, Italy; 8. Hospital Reina Sofia, Cordoba, Spain



I:.

\ehe, Summary

v New techniques or devices should be assessed in the
bench before human use.

v Provisional SB stenting with DES is now the “gold
standard” and can be used in the majority of cases.

v New dedicated devices should be compared to this
reference.

v When 2 stents are used, final kissing balloon inflation
and minimal overlap is strongly recommended



I:.

\ie., Summary (cont..)

v The use of 2 wires when starting the procedure is
usefull and increase procedural success rate.

v The Murray’s law should be used in routine in order to
avoid undersizing of the proximal part of the MB stent.

v Optimal antiplatelet treatment probably the same as for
non bifurcation lesions.

v T-shape angulation is associated with worse outcomes
when 2 stents are used.



