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Provisional SB strategy is the gold standardgy g
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Provisional vs. complex stenting strategy for coronary 
bif i l i l i f d i d i lbifurcation lesions: meta-analysis of randomized trials

DEATH

Hakeem, J Invasive Cardiol. 2009 Nov;21(11):589-95.
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Provisional vs. complex stenting strategy for coronary 
bif i l i l i f d i d i lbifurcation lesions: meta-analysis of randomized trials

MIMI
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Provisional vs. complex stenting strategy for coronary 
bif i l i l i f d i d i lbifurcation lesions: meta-analysis of randomized trials

TLR
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Hakeem, J Invasive Cardiol. 2009 Nov;21(11):589-95.



Provisional vs. complex stenting strategy for coronary 
bif i l i l i f d i d i lbifurcation lesions: meta-analysis of randomized trials

Main Branch Restenosis
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Hakeem, J Invasive Cardiol. 2009 Nov;21(11):589-95.



Provisional vs. complex stenting strategy for coronary 
bif i l i l i f d i d i lbifurcation lesions: meta-analysis of randomized trials

Side Branch Restenosis

12 5 %12 5 % 12 7 %12 7 %12.5 %12.5 % 12.7 %12.7 %
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Provisional vs. complex stenting strategy for coronary 
bif i l i l i f d i d i lbifurcation lesions: meta-analysis of randomized trials

Stent Thrombosis

Hakeem, J Invasive Cardiol. 2009 Nov;21(11):589-95.



True coronary bifurcation lesions: meta-analysis and y y
review of litterature

Postprocedural MLD of the side branchostp ocedu a o t e s de b a c

Athappan, J Cardiovasc Med 11:103–110 Q 2010



True coronary bifurcation lesions: meta-analysis and 

Follow-up MLD of the side branch

review of litterature
o o up o t e s de b a c

Athappan, J Cardiovasc Med 11:103–110 Q 2010



Simple or Complex Stenting for Bifurcation Coronary Lesions : A 
Patient-Level Pooled-Analysis of Nordic 1 and BBC

Kaplan-Meier freedom from the composite event  

Behan Circ Cardiovasc Interv. 2011;4:57-64



Simple or Complex Stenting for Bifurcation Coronary Lesions : A p p g y
Patient-Level Pooled-Analysis of Nordic 1 and BBC

Procedure CharacteristicsProcedure Characteristics

Behan Circ Cardiovasc Interv. 2011;4:57-64



Simple or Complex Stenting for Bifurcation Coronary Lesions : A 
Patient-Level Pooled-Analysis of Nordic 1 and BBC

Primary outcome for individual subgroups

Behan Circ Cardiovasc Interv. 2011;4:57-64



Bifurcation branching lawsBifurcation branching lawsBifurcation branching lawsBifurcation branching laws

Finet’s lawFinet’s lawMurray’s lawMurray’s law
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Hemodynamic changes after MB stenting and subsequent SB 
b ll i l t i t ti bif tiballoon angioplasty in a representative coronary bifurcation

Williams J Appl Physiol (May 27, 2010)
Changes in time-averaged wall shear stress introduced by bifurcation stenting



3.5 x 24 at 12 ATM
Proximal vessel 4.5 mm, distal 3.5 mm



3.5 x 24 at 12 ATM
Proximal vessel 4 5 mm distal 3 5 mmProximal vessel 4.5 mm, distal 3.5 mm

After POT technique using NC balloon 4.5 x 10



3.5 x 24 at 12 ATM
Proximal vessel 4 5 mm distal 3 5 mmProximal vessel 4.5 mm, distal 3.5 mm

Final double balloon kissing



3.5 x 24 at 12 ATM
Proximal vessel 4 5 mm distal 3 5 mmProximal vessel 4.5 mm, distal 3.5 mm

Final result after kissing



Randomized comparison of final KB Vs no final KB in pts with coronary bifurcation 
lesions treated with main vessel stenting. The Nordic-Baltic Bifurcation study III

MACE-free survival 

(cardiac death, non–procedure-related index lesion MI, TLR, definite 
stent thrombosis)

Niemelä, Circulation. 2011;123:79-86



Randomized comparison of final KB Vs no final KB in pts with coronary bifurcation 
lesions treated with main vessel stenting. The Nordic-Baltic Bifurcation study III

True Versus Nontrue Bifurcation Subgroup Comparison: 8-Month Angiographic Follow-Up

Niemelä, Circulation. 2011;123:79-86



Non compliant high pressure balloons for 
ki ikissing

Kinoshita, EBC 2009



Kissing With NC Balloons 
Toulouse (Rangueil/Massy) Pilote Study 

Bifurcation lesions (n) 100Bifurcation lesions (n) 100
FKS success (%) 100
FKS success without SB opening (%) 97FKS success without SB opening (%) 97
Metal projection in SB (%) 89
Need for SB stenting (%) 7
In-hospital MACE (%) 0p ( )

Hovasse et  al. AHA 2009



Significant Post Stenting SB Stenosis:QCA vs g g
FFR (jailed side branch lesions, n=94)
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Double stenting = Complex strategies ?g p g



MM AA DD SSMM
MMain prox. first

AA
Main AAccross side first

DD
DDoubleouble

SS
SSide branch first

PM 
stenting

MB stenting 
across SB 

DM 
stenting

Provisional
SKS

SB ostial stenting

1st stent

Skirt MB stenting MB stenting SB SB crush

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 CrushSkirt 
+ DM

Skirt 
+ SB

Extended V Trouser legs
and seat

3 stents

and seat



Excess of Metal 

Finn et al. Circulation; 112:270-8



Bifurcations stenting 12

Application of fluid dynamics analysis:

Macroscopic flow perturbations at stented bifurcation siteMacroscopic flow perturbations at stented bifurcation site

A A

B B

B

Physiological flow through a bifurcation model with palmaz stent 

The stent implantation in a daughter branch induces 
recirculation zones in the healthy artery branch (B) due to 

A stagnation zone (A) appear if the stent does not conform 
to the artery. y y ( )

the protruding part of the stent.
y

Fabregues, 1998, J. of Biomech.31



Polymer damagePolymer damage

Courtesy of John Ormiston



Angio / IVUS predictors of SB failure during PCI with 
i i l SB t ti i l bif ti l iprovisional SB stenting in complex bifurcation lesions

56 true bifurcation lesions, SB lesion >5mm, randomized for “provisional” stenting (n=28) vs 
double stenting (n=28) w/ ELS Crossover from single to double stenting: SB >70% residualdouble stenting (n 28) w/ ELS. Crossover from single to double stenting: SB >70% residual 
stenosis, dissection >type A, and/or TIMI=0 or 1 flow,  after final KB. IVUS performed in both 
branches at preprocedure.

Costa RA, ACC 2011



Outcome After Bifurcation PCI: role of angleOutcome After Bifurcation PCI: role of angle

Main vessel stenting Crush (culotte) stentingg ( ) g

Collins Am J Cardiol 2008;102:404–410

Kaplan-Meier curves for MACE or CCS class 2 angina-free survival / bifurcation angle



Crush and … CrushCrush and … Crush

Ge et al. JACC 2005; 46: 613-20



Culotte stenting : 12m dedicated QCA and clinical outcomesCulotte stenting : 12m dedicated QCA and clinical outcomes

Predictors of 
binary restenosis

Adriaenssens EHJ 2008; 29: 2868–2876



NORDIC II: MB and/or SB in-stent 
diameter stenosis >50% at 8 months FU 
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Optimal Provisional SB Stentingp g
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ConclusionsCo c us o s
• Provisional SB stenting is the gold standard for bifurcation stenting

• Reproducing the original anatomy seems important: POT technique

• Final kissing balloon inflation after single stenting ?: improve SB 
acute result, clinical impact in big bifurcations, futur access to SB 

• SB stenting limited to significant important SB residual stenosis?: 
FFR ? 3D angio ?FFR ?, 3D angio ?

• Double systematic stenting ?: long SB stenosis, tight SB stenosis, y g g , g ,
calcium ?

Wh t b i ith MB t ti ?• Why not begin with MB stenting ?


