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• comorbidities

• genetic and behavioural factors (e.g medication 
compliance)

• LV function

Patient factors

• ostial / shaft vs distal bifurcation

• simple vs complex lesion

• Total coronary disease burden (SYNTAX score)

Anatomic factors

• stenting strategy – provisional vs two stent; stenting 
technique

• imaging guidance

• device choice

Procedure / Device factors20
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EXCEL Study
Distal LM bifurcation vs ostial/shaft stenosis

DKCRUSH III
Simple vs Complex Left Main Bifurcation Lesion
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DKCRUSH III
DKCRUSH vs Culotte technique for LM bifurcation
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BMS vs DES 1G vs 2G DES

Different 2G 
DES

Balloon 
expandable 

vs self-
expanding 

stent
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BMS vs DES 1G vs 2G DES

Different 2G 
DES

Balloon 
expandable 

vs self-
expanding 

DES
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E v o l u t i o n  o f  TA X U S  /  P R O M U S  /  
S Y N E R G Y  D E S

SYNERGY™ Stent SystemPromus PREMIER™ Stent  
System

TAXUS Element™ and 
PROMUS Element™ Stent 

Systems

TAXUS™ Liberté™ Stent 
System

TAXUS™ Express2™ Stent 
System

PROMUS™ Stent System

2003 2005 2006 2009-2010 2013 2013

Drug: Paclitaxel  Everolimus

Polymer: Permanent  Bioresorbable

Drug/Polymer: Circumferential  Abluminal

Stent:  Thinner strut ; design change
more deliverable / conformable
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• Strut thickness

• Polymer Location

• Polymer Load and Duration

Design Factors
Impacting Healing

Optimal Healing

• Increased Endothelial Coverage

• Reduced Inflammation

• Reduced Likelihood of Stent Thrombosis
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Screening with SYNTAX Scores (SS) I & II

SS II favours PCI
SS II shows equipoise  

for PCI or CABG
SS II favours CABG

Heart Team Discussion
Equivalent anatomic revascularisa6on achievable?

Yes No

CABG
registry

Patient “signed off” by  
Heart Team for PCI

Informed  
Consent

Patient included  
in the study
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Taxus DES

Synergy DES
iFR/FFR

IVUS/OCT guidance;
CTO by CTO operators20
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Biomatrix BioFreedom COMBO Xience L¹ Biomatrix
Chroma L¹

Xience S² Biomatrix
Chroma S²

Onyx

Strut
thickness 

120 μm 112 μm 100 μm 86 μm 88 μm 81 μm 84 μm 81 μm

Polymer
thickness

10 μm 0 μm 3 μm 16 μm 10 μm 16 μm 10 μm 12 μm

Difference 27 μm 9 μm -1 μm -5 μm -6 μm -9 μm -10 μm

25 μm
thicker

9 μm
thicker 1 μm

thinner
5 μm

thinner
6 μm

thinner
9 μm

thinner
10 μm
thinner

¹ 3.5-4.0 mm ² 2.25-3.0 mm
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Radial Strength,
as measured in psi for >50% collapse

35,2

17,8

19,1

14,3

COMBO

Xience

Resolute

Promus

Cell Opening / Side Branch Access

1,0

1,1

0,6

0,7

0,6

0,9

COMBO

Xience

Orsiro

Ultimaster

Synergy

Onyx

Cell Opening (mm) at 
NP for 3.0 mm stents

4,5

4,5

3,5

4,3

4,5

5,4

Maximum achievable cell 
diameter (mm) for 3.0 mm stents

Maximum 

achievable cell 

diameterDiameter of 

maximum cell 

opening at NP
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ENDEAVOR

RESOLUTE

Dual DES

BMS

XIENCE

ORSIRO

PREMIER*

SYNERGY

BIOMATRIX

SES

BVS

PES

Stent thrombosis risk:

metanalysis 

Kang, S.et al. J Am Coll Cardiol Intv.  doi:10.1016/j.jcin.2016.03.038

Bioabsorbable Polymer-Coated Stents

SYNERGY™1 

Stent

Polymer Coating: PLGA
Absorption Time: 

3-4 mo

Polymer Coating: PLA
Absorption Time: 

>9 mo

Nobori™2 and 
BioMatrix Flex™3 Stents

Orsiro™4 

Stent

Polymer Coating: PLLA
Absorption Time: 

>12 mo

Bioabsorbable polymer degradation profile
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(Rab T et al. JACC Interv 2017;10:849-65)

Longitudinal Stent Compression
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J Invasive Cardiology 2018: 30(8); 283-288

• June 2007 – Jan 2015
• retrospective study

-- Xience V; Promus Premier
-- Endeavour; Resolute
-- Biomatrix Flex; Nobori
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Different risk profile 

Freedom from left main TLR
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EXCEL vs NOBLE  -- CABG vs PCI for ULMCA

(Circ Cardiovasc Intervention 2016;9:e004782)

EXCEL

NOBLE

• Sep 2010 – Mar 2014
• ** Xience EES

• Dec 2008 – Jan 2016
• ** Biomatrix Flex BES
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(JACC 2013;62:2075 – 82)

• Dec 2007 – Sep 2011
• randomised study
• n= 650
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Death, MI & Stroke
Death, MI & TLR
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Resolute Onyx Synergy
Xience

Xpedition
Ultimaster Orsiro Combo Plus

Biomatrix 
Alpha

2.25 Small vessel 
(6.5 crowns, 2 
connectors)

Small vessel (8 
crowns, 2-4 
connectors)

Small vessel 
(6 crowns, 3 
connectors)

Small vessel 
(8 crowns, 2 
connectors)

Small vessel 
(6 crowns, 3 
connectors)

Small vessel Small vessel 
(6 crowns, 2 
connectors)

2.50

2.75 Medium vessel 
(8.5 cronws, 2 
connectors)

3.00 Workhorse (8 
crowns, 2-4 
connectors)

Large vessel

3.50 Large vessel 
(9.5 crowns, 
2.5 
connectors)

Large vessel 
(9 crowns, 3 
connectors)

Large vessel 
(8 crowns, 2 
connectors)

Large vessel 
(6 crowns, 3 
connectors)

Large vessel 
(9 crowns, 2 
connectors)

4.00 Large vessel (10 
crowns, 2-5 
connectors)

4.50 Extra-Large 
vessel (10.5 
crowns, 2.5 
connectors)5.00
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Xience
Alpine™/Xpedition™

Stent System

Promus PREMIER™ 
Stent System

(mm) 3.00 3.50 3.75 4.002.752.502.25 4.25 4.75 5.00 5.254.503.25 5.50 5.75

Labeled Nominal: 
Labeled Post-Dil Limit:

2.25

2.50  to 2.75

3.00 to 3.50

4.00

2.25 to 2.50

3.50 to 4.00

2.75 to 3.25

Resolute Integrity™ 
Stent System

2.25 to 2.75 

3.00 to 4.00

SYNERGY 
Stent System

2.25  to 2.75

3.00 to 3.50

4.00

Resolute Onyx™ 
Stent System

3.50 to 4.00

2.75 to 3.00

2.25 to 2.50

4.5 to 5.0
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Stents:
• Synergy 2.75, 3.0, 4.0
• Xience Prime / Xpedition 3.0, 3.5
• Orsiro 3.0, 4.0
• Ultimaster 3.0, 4.0
• Resolute Onyx 2.5, 3.0, 4.0, 5.0
• Biomatrix Flex / Chroma 3.0, 3.5

Method:
• stent deployed at nominal pressure
• overexpanded with 

 4.0  5.0 mm NC balloons
 5.0  6.0 mm NC balloons (for larger 

workhorse stent)

(J Ng et al.  International J Cardiology. 2016; 221: 171-179)
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(J Ng et al.  International J Cardiology. 2016; 221: 171-179)

• Most stents can be expanded 
above the stated maximal stent 
diameter

• Overexpansion 
↑MLD and MLA

↑cell size

 stent strut straightening

morphologic changes depend on 
stent platform and stent size 
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 Increased maximal post-dilatation maximal expansion
to 5.5 mm for 3.5 & 4.0 mm stents. 

 0% foreshortening even at maximal 5.5 mm expansion
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Too 
small

Proximal Malapposition,
Underexpansion

Stent
thrombosis

Restenosis

Too 
Large

Distal
Overdilation

Dissection/
Perforation

No reflow

Plaque Shift
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5mm
3mm

J. Ng; et al. International Journal of Cardiology 221 (2016) 171–179
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5mm
3mm
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Many factors, including stent type, 
influence the outcome of ULM PCI

LM distal bifurcation disease, 
especially, requires careful 
consideration for
 stenting strategy – provisional 

stenting vs planned 2 stent strategy

 stenting technique for 2 stent 
strategy – DK Crush, Culotte, T, TAP, 
Mini-Crush

 size discrepancy between LM and 
LAD / LCX

expansion limit of stent

balloon-expandable vs self-expanding 
stent

Among 2G / 3G DES, unclear 
whether one is definitely superior 
to another. 
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