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Sizing questions in Left-Main PCI

D

➢ Large mismatch in vessel size btw 
proximal main stem and distal 
vessels (Murray’s law)

➢ 2. POT required directly after to 
correct expansion in Main stem

➢ Risk of SB pinching (carina shift)
Park SJ, JAHA 

2012;1:e004556➢ 1. Distal sizing

= Incomplete stent 
apposition Proximally



Overexpansion depending on the stent design . A: Xience 3.0 (Small vessel design) 
B: Xience 4.0 (Large vessel design). 

XIENCE  6 crowns design 
(2.25-3.0 mm) 

XIENCE 9 crowns design 
(3.5-4.0mm) 

Foin et al., TNT Eurointervention 2013

1. Impact of Stent Design on Overexpansion capacity 

MLD = 
4.4 mm

MLD = 
5.6 mm



Foin, Ng, TCT 2016, IJC 2016 

BMS

➢ In presence of a large diameter mismatch/long stent > check stent model designs 
➢ Most DES are not available in size 4.5mm and 5.0mm  
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Which stent design for LM & bifurcation PCI

✓ In presence of a large diameter mismatch, 
we should look at stent model designs and  

expansion capacity 

✓ Upscale to a larger size if necessary

✓ How to select a stent in Left-Main ?

Foin et al., Eurointervention 2013

Also relevant for smaller size/ 
Tapering segment

2.75mm stent



➢ Lumen MLD after over-expansion,   Post-dilatation limited to max. 6.0mm SC  balloon  at 14 ATM
EBC 2016 –Foin N, Int J. Card. 2016 ; 221:171



Largest DES size (4.0mm) 
over-expanded with 6.0mm 
SC balloon at 14 ATM 

➢ In current DES, largest 
size/model can 
generally expand largely 
beyond its nominal 
diameter. 

➢ Beyond labelled 
overexpansion: We 
should remain cautious 
about Stent crowns 
deformations, increased 
stiffness/ metal fatigue, 
coating damage, 
impaired drug delivery

➢ Potential risk of plaque 
prolapse

MLD: 5.7mm

Lumen MLD after 
over-expansion

MLD: 5.6 mm

MLD: 5.3 mm

MLD: 5.8 mm

MLD: 6.0mm 
* on 4.5-5.0 XL size
(5.6 mm on 4.0 size)

MLD: 5.9 mm

Ng. J./ Foin N,  Int. J. Card. 2016; 221:171



SEM analysis of DESs after nominal 
pressure deployment and overexpansion

Ng., Foin, et al. Int J. Card; 2016; 221:171



Ormiston J. JACC Int, Dec 2011
Prabhu, Eurointervention, Nov. 2011✓ Difference in longitudinal strength with current DES

Particularly important in LM procedure (diameter mismatch, guide contact 
with under-deployed stent before POT, …)

2. Stent design and mechanical response: 

longitudinal strength



Radial Force,  Comparison of 5 DES, Foin N., Rx  Study 2013

RX550 Iris Radial Force tester: 

- Diameter sensor: RGH24, Renishaw. 

- Load cell: MDB-25, Transducer Techniques.

- 3.0mm stent 

Stent design and mechanical response: 

Radial Force 

2,3

2,9
3,1

2,0

3,4

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

Xience V BioMatrix Flex Element Cypher Integrity

R
a
d

ia
l 

S
ti

ff
n

e
s
s
 (

N
/m

m
2
) 

Stent Radial Stiffness (3.0 mm stent) 
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Fort Canning Park, Singapore
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Bifurcation model after implantation of a Xience V stent in the Main Branch 

Views of the SB ostium at 3 different angles
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Foin et al.,  IJC. 2013

3. Importance of SB recrossing location

B

➢ Leaving a balloon deflated in the MV guarantees stent re-

expansion after SB dilatation
SB dilatation through an unfavourable 

edge stent cell

distal



Foin et al., Int J. Card. 2013; 168(4):3623-8

3. Optimising SB results in Provisional: 
Importance of cell recrossing location  

EuroIntervention 2014;10:545-560 



POT technique to facilitate SB access

Foin et al. EuroIntervention. 2013 Nov 22;9(7):885-7

D

Proximal Optimisation Technique (POT),  introduced to facilitate SB access,  is 
performed with a balloon matching the proximal stent segment. 



Courtesy of Aster Medical City, Kochi India

▪ Wire recrossing confirmation 

▪ Positioning balloon across stent to open up jailed side branch

Imaging can help facilitate optimal SB 
rewiring



• Significantly more thrombus observed in the malapposed stent segment compared with well-apposed 
segment (total samples n=6). 

Impact of malapposition on thrombus formation: in-vitro mechanistic insights

Foin N, Ng J, Lu S, Joner M, et al . Eurointervention 2017







Are we making real progress ?



Rainforest deforestation, Borneo, Malaysia/Indonesia

Are we making real progress ?



Thank you !
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