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What is a coronary bifurcation ?What is a coronary bifurcation ?What is a coronary bifurcation ?What is a coronary bifurcation ?

« Murray’s law »« Murray s law »



Bifurcation branching lawsBifurcation branching laws
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Structure-function scaling laws of vascular treesg
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Flow Patterns and Spatial Distribution of 
Ath l ti L i i H C A t iAtherosclerotic Lesions in Human Coronary Arteries

High wall shear stress =
antiatherogenica t at e oge c

Asakura, Circulation Research 1990; 66:1045-1066



Flow Patterns and Spatial Distribution of 
Ath l ti L i i H C A t iAtherosclerotic Lesions in Human Coronary Arteries

Low wall shear stress =
proatherogenicp oat e oge c

Asakura, Circulation Research 1990; 66:1045-1066



Coronary bifurcations are pro-atherogenic



« Perfect treatment » ?« Perfect treatment » ?



Restauration of initial flow (+ stent turbulences)Restauration of initial flow (+ stent turbulences)

WSS < 0.5 Pa =  
risk of restenosis

Ku 1997, Malek et al. 1999



The Impact of Flow Distribution on Atherosclerosis
d A i l H li Af S I l iand Arterial Healing After Stent Implantation

Nakazawa, J Am Coll Cardiol 2010;55:1679–87



Best solution ?Best solution ?

At th b t MACE i•At the best, a MACE in 
your database …

•At the worst, a short / 
long term clinically 
significant complicationg p



Local hemodynamic changes caused by MB stenting and subsequent y g y g q
virtual SB balloon angioplasty in a representative coronary bifurcation

Williams J Appl Physiol (May 27, 2010)
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Long-term risk of clinical events from stenting SB of g g
coronary bifurcation lesions with DES/BMS: meta-analysis

Zamani, CCI ahead of print 



Double Vs Single Stenting for Coronary Bifurcation Double Vs Single Stenting for Coronary Bifurcation 
L iL iLesionsLesions

Kastritsis Circ Cardiovasc Intervent. 2009;2:00-00



Excess of Metal 

Finn et al. Circulation; 112:270-8



Macroscopic flow perturbations at stented 
bifurcation site

A

B

A

BB 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 the protruding part of the stent.

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

b a c ( ) due o e p o ud g pa o e s e

Fabregues, 1998, J. of Biomech.31



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



Bifurcation stenting: principlesBifurcation stenting: principles

1.1. Minimize the number of DESMinimize the number of DES

2.2. Good apposition / Minimal overlappingGood apposition / Minimal overlapping

3.3. Respect the anatomyRespect the anatomy



Let’s play a game !Let s play a game !



LAD2, LAD3, Dg2 0,1,0LAD2, LAD3, Dg2       0,1,0



Minimize the number of DES: stent across first  Minimize the number of DES: stent across first  
(PM DM PM SB)(PM DM PM SB)(PM to DM or PM to SB)(PM to DM or PM to SB)

Always 2 wires: 
b i fbasis of many 
salvage 
techniques



Stent diameter = DM diameterStent diameter  DM diameter



Respect the anatomy / apposition: POT*Respect the anatomy / apposition: POT

*Proximal 
ti i tioptimisation 

technique

O. Darremont



1 stent: 2 diameters1 stent: 2 diameters



SB stenosis: carena / plaque shiftSB stenosis: carena / plaque shift



Significant Post Stenting SB Stenosis:QCA vs FFR Significant Post Stenting SB Stenosis:QCA vs FFR g gg g
(jailed side branch lesions, n=94) (jailed side branch lesions, n=94) 
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Courtesy of P. Serruys



Wire exchangeWire exchange

MB wire: long shape !



Wire exchangeWire exchange

MB wire: long shape !



Proximal crossing                                                        Distal crossing 



Wire exchangeWire exchange

SB wire: short loop !



NordicNordic--Baltic Bifurcation Study III (6 m): Baltic Bifurcation Study III (6 m): 
kissing /not ?kissing /not ?

(Re)stenosis: Ostial Side Branch

18
20

(Re)stenosis: Ostial Side Branch

15 4%
%

12
14
16
18 15.4%

7 9%

6
8
10
12

p=0.0397.9%

0
2
4
6

0
FKBD No‐FKBD

Binary Restenosis:  ≥50% diameter stenosis at follow-up



Repetitive OCTs in bifurcation lesions stented 
with DES

Courtesy of Kinoshita



Kissing balloon: 
DM/SB di h NC b ll MB fiDM/SB diameters, short, NC balloon, MB first …



Don’t kiss too big (non-compliant balloons)g ( p )

Bifurcation lesions (n) 100

FKS success (%) 100S success (%) 00

FKS success without SB opening (%)          97

Metal projection in SB (%)                             89

Need for SB stenting (%) 7g ( )

In-hospital MACE (%) 0

Hovasse et  al. AHA 2009 Kinoshita, EBC 2009,



Ready for a second stentReady for a second stent
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Stent diameter choice and POT
Stent 
diameter = 

Stent diameter choice and POT

*

PM diameter

D1

*

D1= (D2 + D3) 2/3

D2
D3

*

Stent 
diameter = DM 
diameter

POT



But …why ?But …why ?



ConclusionsConclusions
• Provisional SB stenting strategy is highly effective

• Adapted to most types of lesion (single or double 
stenting)stenting)

• Different steps guided by results

• POT is essential (safety, respect of anatomy)

• Kissing is important for big SB (flow, future access)

• Many tips and tricks and bailout techniques (SB)

• Guidance: angio, IVUS ?, OCT ?


