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Anatomy



Structure-function scaling laws of vascular treesg
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Finet et al. Eurointervention 2007; 490-8  



A l ti hAngle versus ostium shape
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P h lPathology



Lumen vs Plaqueq

Oviedo et al ACC 2008Oviedo et al. ACC 2008

Courtesy of R Virmani



No plaque at carena means carena shifting !p q g

Koo et al EBC 2008



Side B anch Lesion is Sho tSide Branch Lesion is Short
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Patients (n) 105
Reference (mm) 2.7±0.4
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11 Gobeil et al, Am J Cardiol 2001, Gobeil et al, Am J Cardiol 2001, 22 Lefèvre et al, Am J Cardiol 2003 (abst. supp.)Lefèvre et al, Am J Cardiol 2003 (abst. supp.)
33 Colombo et al, Circulation 2004; 109: 1244Colombo et al, Circulation 2004; 109: 1244--9, Sengotuvel et al, JACC 2004 9, Sengotuvel et al, JACC 2004 
(abst supp )(abst supp )(abst.supp.)(abst.supp.)



Practical key points IPractical key points I

P i t ti t• Pre-intervention assessment:
– Diameters
– Angle
– Plaque distribution (taking into account q ( g

limitations of 2D angio imaging)
– Decide which one is the distal side branch

• Mandatory to include these parameters as 
well as the global context of the patient inwell as the global context of the patient in 
strategy mahing process



Stent selection



Si f t t llSize of stent cell

EBC IV Consensus Mortier et al. EBC 2008





Sizing MB stent: Proximal optimisation technique (POT)g p q ( )

*D1
*

D1= (D2 + D3) 2/3

D2
D3

*
Optimal
Provisional SB
St tiStenting

POT



Proximal vs Distal Strut

Proximal cross

Di t lDistal cross

Courtesy of John Ormiston



SB iSB worsening







Practical key points IIPractical key points II

• During interventions:
– Select apropriate working viewsp p g
– Do not overestimate the severity of SB 

stenosis and its clinical impactstenosis and its clinical impact
– Never compromise main branch result 

because of « cosmetic » SB resultbecause of « cosmetic » SB result
– Respect the natural anatomy ?



Two stents?Two stents?
One stent?



Limitation of the 2 Stents TechniquesLimitation of the 2 Stents Techniques

Wire management more difficultWire management more difficult

Final kiss more difficult

Overlap (delayed endothelialisation, stagnation)

Stent not fully apposedStent not fully apposed

Rheology not optimal



MM AA DD SSMM
MMain prox. first

AA
Main AAccross side first

DD
DDistal first

SS
SSide branch first

PM 
stenting

MB stenting 
across SB 

DM 
stenting

Provisional
SKS

SB ostial stenting

1st stent

stenting across SB stenting SKS

After
balloon

Skirt MB stenting 
+ kissing

MB stenting 
+ SB balloon

SB 
minicrush

SB crush

2 stents

Elective
T stenting

Internal
crush

Culotte TAP V
stenting

SKS Syst. T 
Stenting

Minicrush Crush

2 stents

Skirt 
+ DM

Skirt 
+ SB

E t d d V T  l

3 stents

Extended V Trouser legs
and seat

« MADS »  named by R. Kornowski, EBC III (2007)
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NORDIC IINORDIC II



Culotte in T shape?Culotte in T shape?

Collins



Provisional Side Branch StentingProvisional Side Branch Stenting

Advantages

Can be standardized

Few tips and tricksFew tips and tricks

One stent in > 80% of cases

Kissing balloon easy

Good efficacy and safety profileGood efficacy and safety profile



Provisional Side Branch StentingProvisional Side Branch Stenting
TT

TAP
(T & protrusion)

Culotte

Crush



Important tips & tricks
6 French at least

Diameters +angle evaluation & choice ofDiameters +angle  evaluation & choice of 
SB

Jailed wire as landmark

No ballooning on SBNo ballooning on SB

Choose main stent on distal MB reference

POT before wire exchange 

Recross distal cell

Kissing with NC balloonsKissing with NC balloons

High threshold for second stenting



Provisional Side Branch StentingProvisional Side Branch Stenting

Limitations ?

Access throught stent strutsAccess throught stent struts



Is there a room for 
improvement?improvement?

(How could you achieve better(How could you achieve better 
results using dedicated stents?)



Pro dedicated stentsPro dedicated stents
• Rheologygy

– Strut at the edge of SB ostium creates low 
shear stress

– Strut in the middle of SB ostium creates 
high and low shear stress areas which are 
very closevery close

• Limitations of non dedicated stents
– Access to SBAccess to SB
– Huge polymer injury limits DES efficacy       

(dark side of kiss?)



Dedicated stent-related issuesDedicated stent related issues

M lti l t h• Multiple steps approach
• Positioning :

– Longitudinal
– Rotational

• Conformation to complex/various anatomies
– Self vs balloon expansionp
– Static vs dynamic conformability

• Validation :Validation :
– Comparator? 

Primary endpoint? Feasibility vs angio vs DOC– Primary endpoint? Feasibility vs angio vs DOC



Dedicated Devices

1. MB stenting with provisional SB stenting

2  Side branch stents2. Side branch stents

3. Proximal bifurcation stenting 

4. Bifurcated stents



1.  MB Stenting With Provisional SB Stenting

Stent pushed on MB and SB wires
Main Vessel dist.Main Vessel prox.

Twin Rail Twin Rail 
Dedicated BMS platform



2.  Side Branch Stent

Tryton Side Branch Stent

Side Branch

SB Standard Design

Transition Zone 
Coverage

M i V l

MB Minimal Coverage

Main Vessel

Cobalt ChromiumCobalt ChromiumMB Minimal Coverage
Strut Thickness: Strut Thickness: 

0.003”0.003”
Diameter: 2 5 mmDiameter: 2 5 mmDiameter: 2.5 mmDiameter: 2.5 mm



3. Proximal Bifurcation Stentingg

DEVAX Stent

Dedicated Stent and 
Delivery systemDelivery system

Self expanding Nitinol alloySelf expanding Nitinol alloy
Biolimus A9™
Bioabsorbable PLA polymerBioabsorbable PLA polymer



4.  Bifurcated Stents

Medtronic 
DeviceDevice

Dedicated Stent and
Delivery SystemDelivery System



Results of last generation DESResults of last generation DES 
in bifurcation



1 Year Target Lesion Failure

Bifurcation
n=695

No-
Bifurcation

2130
p-value

n=2130

%
Cardiac Death 0.6 1.3 0.15
MI 2.3 1.3 0.08
TL-CABG 0.6 0.4 0.50
TL-Re-PCI 2.0 1.6 0.50
TV-Re-PCI, non TL 1.2 1.1 0.84
TLF 4.5 3.4 0.20
MACE 5.3 4.5 0.35

TLF = Cardiac death, MI-TV related, clinically driven TLR; MACE = cardiac death, any MI, TVR



NOBORI II- Bifurcation Study
1 Year Stent Thrombosis1 Year Stent Thrombosis

P=NS

0,0
0 1%

p=NS

0,6 0,5

0,1

Bifurcation No-Bifurcation

Early Late

ST = Definite/Probable according to ARC

y



ConclusionsConclusions
• Despite the  huge variation in bifurcation lesions, 

thanks to recent trials the treatment is now relativelythanks to recent trials, the treatment is now relatively 
standardised 
Si l t t t t i f d• Single stent strategy is preferred
– Kissing at operator discretion in single stenting

• Culotte is preferred to crush(Y shape) – T stenting(T 
shape)

• Recent DES have similar results than in non-
bifurcation lesions (role of dedicated stents???)( )

• Unanswered questions:
– Threshold for SB interventions (angio? FFR? )– Threshold for SB interventions (angio? FFR?...)
– 2 stents in 1.1.1 large bifurcation (EBC II) (like LM…)


