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What is the role of kissing balloon What is the role of kissing balloon 
inflation in the bifurcation intervention?inflation in the bifurcation intervention?

• To keep the access route to the SB

• To prevent SB narrowing and restenosisTo prevent SB narrowing and restenosis

• To make a bigger lumen in the proximal MV

• To assure the stent apposition

• To correct the stent deformationTo correct the stent deformation 



KeepingKeeping the access route to the SBthe access route to the SBKeeping Keeping the access route to the SBthe access route to the SB

Final KBT 



Correction of stent deformationCorrection of stent deformation
Lefevre T, Albiero R, 2nd European Bifurcation Club, 2006

Stent deformation
during strut opening

Can be corrected simply
by “kissing balloon”
inflation with lower 
pressure in the SB if 
necessary (8 vs 12 atm)



Effect of KBT on restenosis in 2Effect of KBT on restenosis in 2‐‐stent techniquestent technique
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Culotte stenting: Predictors of binary restenosis Culotte stenting: Predictors of binary restenosis 

Variable Odds ratio (95% CI) P‐value

Proximal main vesselProximal main vessel

Reference vessel diameter decrease by 1 mm 4.55 (0.17–123.36) 0.37

Baseline stenosis increase by 10% 0.91 (0.67–1.23) 0.54

Distal main vessel

Reference vessel diameter decrease by 1 mm 0 10 (0 00 3 17) 0 19Reference vessel diameter decrease by 1 mm 0.10 (0.00–3.17) 0.19

Baseline stenosis increase by 10% 1.47 (1.03–2.09) 0.03

Side branch vessel

Reference vessel diameter decrease by 1 mm 31.83 (1.71–592.77) 0.02

Baseline stenosis increase by 10% 0 97 (0 82 1 15) 0 75Baseline stenosis increase by 10% 0.97 (0.82–1.15) 0.75

Kissing balloon post‐dilatation 0.37 (0.13–1.10) 0.07 

Adriaenssens T, Eur Heart J; 29: 2868



Various Techniques for Stenting Bifurcation LesionsVarious Techniques for Stenting Bifurcation Lesions

Stent+POBA
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KBT is mandatory.KBT is mandatory.
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“V” 2

1

1

1

21 2 2 12

2

2
11 2



2Y clinical outcome of GISE survey on 2Y clinical outcome of GISE survey on 
unprotected LMCAunprotected LMCA

Palmelini T. Circ Cardiovasc Interv. 2008, 1: 185



Ineffectiveness of FKB on the Ineffectiveness of FKB on the 
MACE in 1-stent strategyMACE in 1-stent strategy
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n=940 n=458 n=239 n=238

Niemela M, Circulation. 2011; 123: 79



Does kissing balloon inflation always Does kissing balloon inflation always 
have a good performance?have a good performance?



Nordic – Baltic III Nordic – Baltic III 
Angiographic restenosis in 8mo follow-upAngiographic restenosis in 8mo follow-up
True bifurcation Non true bifurcationTrue bifurcation Non-true bifurcation
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COBIS: Location of TLRCOBIS: Location of TLRCOBIS: Location of TLRCOBIS: Location of TLR

Gwon HC, EBC 2009



Various configurations of the proximal MV stent Various configurations of the proximal MV stent 
which are dependent on the operator’s decisionwhich are dependent on the operator’s decision
Various configurations of the proximal MV stent Various configurations of the proximal MV stent 
which are dependent on the operator’s decisionwhich are dependent on the operator’s decisionwhich are dependent on the operator s decision.which are dependent on the operator s decision.which are dependent on the operator s decision.which are dependent on the operator s decision.

A D

B E

C F
Murasato Y, EBC 2009



Effect of bifurcation angle on stent overlapping styleEffect of bifurcation angle on stent overlapping styleEffect of bifurcation angle on stent overlapping styleEffect of bifurcation angle on stent overlapping style

30° 70° 80°

Before 
stenting

Lateral 
position

Longitudinal 
cross over

X-shape 
cross over

Stent 
i fl tiinflation

Murasato Y, EBC 2009



Relationship between bifurcation angle and Relationship between bifurcation angle and 
l dil ti i th i l MVl dil ti i th i l MV

Relationship between bifurcation angle and Relationship between bifurcation angle and 
l dil ti i th i l MVl dil ti i th i l MVvessel dilation in the proximal MVvessel dilation in the proximal MVvessel dilation in the proximal MVvessel dilation in the proximal MV

Cross section in the proximal MV

More overdilation
and gap formation

Cross section in the proximal MV

X-shape
Longitudinal overlapping

X shape

Murasato Y, EBC 2009



Two overlapping styles in KBTTwo overlapping styles in KBTTwo overlapping styles in KBTTwo overlapping styles in KBTTwo overlapping styles in KBTTwo overlapping styles in KBTTwo overlapping styles in KBTTwo overlapping styles in KBT

L l i
Minimal overlapping + 

Long overlappingProximal large ballooning 

• ML Vision 3.5/28, ML Vision 3.5/28, 
14atm

• SB Ryujin 3.0/20, 
12atm

• ML Vision 3.5/28, 
14atm

• SB Ryujin 3.0/20, 
• KBT (6atm)

MV Ryujin 3.5/20
SB Ryujin 3.0/20

12atm
• KBT (6atm)

MV Ryujin 3.5/20
SB Ryujin 3.0/20

• prox MV
Quantum Maverick II 
4 54.5/8, 12atm

Mitsudo’s law
3.52 + 3.02 = 4.623.5  3.0  4.6

Murasato Y, EBC 2009



Long overlappingMinimal overlapping +
Proximal large ballooningProximal large ballooning 

BA: 60°

Murasato Y, EBC 2009



Wall Shear StressWall Shear Stress
O ti l dil ti P i l dil ti

pulse flow*pulse flow*

Optimal dilation Proximal over-dilation

stationary flow stationary flow

* Velocity prior to parabolic inflow 0 m/s

Segre J, EBC 2007 © Minvasys 2007



Optimal result for the bifurcation is Optimal result for the bifurcation is 
bt i d b i i l l ibt i d b i i l l i

Optimal result for the bifurcation is Optimal result for the bifurcation is 
bt i d b i i l l ibt i d b i i l l iobtained by minimal overlapping. obtained by minimal overlapping. obtained by minimal overlapping. obtained by minimal overlapping. 

Possibility of 
balloon injury

Murasato Y, EBC 2009



SemiSemi compliant vs Noncompliant vs Non compliant ballooncompliant balloonSemiSemi‐‐compliant vs. Noncompliant vs. Non‐‐compliant ballooncompliant balloon

Kinoshita Y, EBC 2009Risk of edge dissection



22‐‐link stentlink stent
YY h l l i KBIh l l i KBIYY‐‐shape, long overlapping KBIshape, long overlapping KBI

Cross sectional view

Balloon overlappingBalloon overlapping 
changed from lateral to 
longitudinal position.

Wide opening 
for the SB

Endeavor 3.0/24
KBI (3 5+3 0/20 8atm)KBI (3.5+3.0/20, 8atm)

Murasato Y, Euro PCR 2010





33‐‐link stentlink stent
YY‐‐shape, long overlapping KBIshape, long overlapping KBI

Cross sectional view

Balloon overlapping

YY shape, long overlapping KBIshape, long overlapping KBI

Balloon overlapping 
changed from lateral 
to longitudinal 
position

Stent structure 
was maintained 
in the KBI site.

position.

ML Z t 3 5/28ML Zeta 3.5/28
KBI (3.5+3.0/20, 8atm)

Murasato Y, Euro PCR 2010





33‐‐link stentlink stent
YY‐‐shape, long overlapping KBIshape, long overlapping KBI

SB orifice

p , g pp gp , g pp g

When the vertical link was in 
the SB ostium the jailed strut

ML Zeta 3.5/28
KBT (3.5+3.0/20, 8atm)

the SB ostium, the jailed strut 
remained at the site where 
the SB balloon crossed over 
the MV balloonthe MV balloon.

Murasato Y, Euro PCR 2010



Polymer injury of DES after 
bif ti t ti

Polymer injury of DES after 
bif ti t tibifurcation stentingbifurcation stenting

SB ostium after “crush” and 
“kissing” with  large  balloons g g
and multiple inflations at 20 atm

D l i j li it th ffi f DES?

Ormiston J, AP summit 2005

Does polymer injury limit the efficacy of DES? 



Deformation of stent and polymer 
d ft KB i fl ti

Deformation of stent and polymer 
d ft KB i fl tidamage after KB inflationdamage after KB inflation

Guérin P. Circ Cardiovasc Interv, 2010, 3, 120



Guérin P Circ Cardiovasc Interv 2010 3 120Guérin P. Circ Cardiovasc Interv, 2010, 3, 120

• KB inflation caused oval shaped dilation with the• KB inflation caused oval-shaped dilation with the 
eccentricity value of 0.75 and 30% enlargement was 
obtained compared to distal site.p

• In the KB inflation site, metal / artery ratio was decreased 
as well as drug delivery / surface ratio.



Polymer lesion after KBIPolymer lesion after KBIPolymer lesion after KBIPolymer lesion after KBI
Guérin P. Circ Cardiovasc Interv, 2010, 3, 120

The improvement in expansion and access 
abilities may result in the increase in polymerabilities may result in the increase in polymer 
damage as reversed results.



Take home messagesTake home messagesTake home messagesTake home messages
• FKB is necessary for the 2‐stent technique in order to 

l t th t t iti d bt i hcomplete the stent apposition and obtain enough 
luminal area.

• However FKB after the 1‐stent technique does notHowever, FKB after the 1 stent technique does not 
always assure good long‐term results.

• Asymmetrical overdilation of proximal MV induced by y p y
FKB may lead to frequent restenosis.
– Dissection in proximal edge and SB ostium 
P l d– Polymer damage

– Rheological disadvantage
• Optimal FKB is obtained in the following fashionOptimal FKB is obtained in the following fashion.

– Minimal overlapping
– Gentle kiss 
– If necessary, use a short large balloon for the proximal MV



Be a good kisser!Be a good kisser!Be a good kisser!Be a good kisser!
Thank you for your attention.Thank you for your attention.


