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Assessment Guidance Optimization

DIAGNOSIS INTERVENTION



Recommendations on functional testing and intravascular imaging for lesion assessment



De la Torre Hernandez, et al. 

J Am Coll Cardiol 2011; 8:351-8

Hamilos M, et al. Circulation 2009;120:1505-12

Ambiguity and inaccuracy
of angiography

for assessment of 
LM stenosis severity



MLA= 3 mm2

MLA= 3 mm2

MLA = 6 mm2

LM

Proximal LAD

Proximal LCx

Linear law (epicardial coronary artery)

Do = 0.678*(D1+D2)

Finet G et al. Eurointervention 2007;3:10-17

Jasti et al.  Circulation 2004;110:2831-6

De la Torre Hernandez, et al. J Am Coll Cardiol 2011; 58:351-8
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179 Defer (> 6)

16 Defer (5- 6)

Cardiac death, MI  and  

any revascularizacion

De la Torre Hernandez, et al. J Am Coll Cardiol 2011; 58:351-8



Pooling of per year 
follow-up occurrence
of overall  MACE

Cerrato E, et al
Intl J Cardiol 2018;271:42-9

IVUS vs FFR based deferral of LM intervention





LCx

LAD

Assessment of LAD and LCx ostium in distal LM disease

LAD

LCx

ANGIO

Oviedo et al. Circ Cardiovasc Interv. 2010;3:105-12

MLA LAD = 7 mm2

MLA LCx = ??

MLA LCx = 3.2 mm2

MLA LAD = ??



Unmasking 
angiographic artifacts

IVUS Free of disease


FFR > 0.8

Different clinical
implications



Plaque 
Morphology
Composition



LM PCI is associated wih an accrual
of hard events



We need to optimize the most the results
of the PCI in the LM 

Adequate clinical indication (Heart Team, Guidelines, Evidences)
Refined plaque modification techniques (calcification)
Best evidence-supported DES
Appropriate stenting approaches (distal LM)

Intravascular imaging (IVUS)
Optimal medical therapy after PCI



IVUS guidance for LM PCI is very helpful for:

Planning PCI strategy: -1 vs. 2 stents

Plaque preparation: -Assessment of calcification

Device sizing: -Predilatation balloon sizing

-Stent sizing
-POT balloon sizing

Optimizing results: -Adequate stent expansión and full lesion

coverage
-Complete stent apposition
-Stent edge (dissection, plaque burden)
-Stent deformation (proximal edge)





Outcomes in 145 propensity-matched pairs of 
patients receiving DES with and without IVUS 
guidance

Park S et al. Circ Cardiovasc Interv 2009;2:167-177

IVUS in LM PCI with DES 
The Korean experience

Mortality

Death + MI TVR



505 pts with IVUS 
PS matched with

505 pts without IVUS 
De la Torre Hernandez et al. J Am Coll Cardiol Intv 2014;7:244–54

1.670 pts with DES in LM

IVUS in LM PCI with DES 
The Spanish experience



De la Torre Hernandez et al. J Am Coll Cardiol Intv 2014;7:244–54



LM distal subgroup LM distal-2 stents subgroup

De la Torre Hernandez et al. J Am Coll Cardiol Intv 2014;7:244–54



Overall population
HR 95% CI p

IVUS 0.70 0.52 – 0.99 0.04

Age 1.03 1.01 – 1.05 0.0001

LVEF 0.98 0.97 – 0.99 0.01

Diabetes 1.81 1.32 – 2.47 0.0002

Distal LM with 2 stents 2.23 1.44 – 3.48 0.0004

ACS 1.84 1.30 – 2.60 0.0006

Subgroup with distal LM disease
HR 95% CI p

IVUS 0.54 0.34 – 0.90 0.02

Age 1.02 1.004 – 1.05 0.02

Diabetes 1.62 1.02 – 2.59 0.04

Distal LM with 2 stents 2.86 1.71 – 4.77 0.0001

ACS 1.95 1.14 – 3.31 0.01

IVUS as predictor of outcome
(Cardiac death, MI, TLR)



Stent diameter No IVUS IVUS
1,165 pts 505 pts

4.5 mm 4% 17%

4 mm 19% 37%

3.5 mm 48% 38%

3 mm 29% 8%

IVUS makes a difference
in LM stent sizing and postdilatation 

Post-dilatation 44% 57% 
(+0.5 mm)



MACE

Ye Y, et al. PLoS ONE 12(6): e0179756.

Meta-analysis shows consistent benefits for IVUS guided LM PCI



Mortality

Cardiac mortality





*IDR: ischemia driven revascularization

IVUS MSA tertiles (range)
Low:   4.4-

8.7 (n=172)

Inter:   8.8-

10.9 (n=169)

High:

11.0-17.8 

(n=163)

P 

L vs I

P 

L vs H

Death/MI/stroke 19.4% (32) 16.1% (26) 9.6% (15) 0.45 0.01

Death/MI/stroke/IDR* 26.6% (44) 23.8% (39) 18.3% (29) 0.66 0.08

All cause death 13.8% (22) 10.0% (16) 5.2% (8) 0.34 0.01

Cardiovascular death 7.4% (12) 4.8% (8) 4.0% (6) 0.39 0.16

MI 10.5% (17) 8.2% (13) 3.7% (6) 0.49 0.02

Stroke 1.8% (3) 1.2% (2) 2.1% (3) 0.66 0.98

Stent thrombosis (D/P) 3.1% (5) 1.2% (2) 0.0% (0) 0.26 0.03

Left main IDR 12.0% (19) 8.3% (13) 8.8% (14) 0.30 0.41

Non-TV IDR 1.9% (3) 3.3% (5) 1.3% (2) 0.48 0.65

3-Year Outcomes



The NOBLE trial randomised patients with LMS disease to treatment by 
PCI or CABG. 

Of 603 patients treated by PCI, 435 (72%) underwent post-PCI IVUS 
assessment, 224 of which were analysed in a core laboratory. 



5 years
MACCE

5 years
LM-TLR



LM PCI
11,264

No imaging
6,208

Imaging
5,056



Subgroup Analysis of 12-Month Mortality by Imaging Use

Operator volume increases the IVUS-related prognostic advantage



Adjusted Clinical Outcomes by Imaging Status for uLMS PCI



800 patients in approximately 30 sites (UK, Italy, Spain)

Randomized, controlled, multicenter, international, post-market strategy 
study in patients with indication for PCI of the Left Main coronary artery

Patients will be followed up to 2 years after the index procedure

Adrian Banning Luca Testa Jose M de la Torre Hernandez

¡¡ Enrolling ¡¡







De la Torre Hernández JM et al. EuroIntervention. 2020;16:210-217



De la Torre Hernández JM et al. EuroIntervention. 2020;16:210-217



De la Torre Hernández JM et al. EuroIntervention. 2020;16:210-217



OCT for LM lesions
Concerns and limitations

Large vessel, frequently > 4 mm in size (poor visualization)
Ostial and mid-shaft disease (poor visualization)
Distal disease (floppy catheter, trouble to negotiate access to LCx with angulated take off)
Distal disease in very short and wide LM (poor visualization)
No validated MLA cut-off for ambiguous LM assessment (no validated treshold)
No plaque burden data (less accurate disease assessment / stent landing sites should be 
ideally < 40-50% PB)
No visible total vessel cross section (sizing approach limited to lumen)
Studies supporting intravascular imaging guided LM PCI are based on IVUS (no evidences
with OCT)



IVUS imaging for LM disease is definitely helpful:

- Assess LM lesion severity if ambiguous angiography
- Evaluate disease extension to ostial LAD / LCx
- Characterization of LM plaque
- Planning PCI strategy
- Guiding plaque preparation
- Sizing of stent / POT 
- Optimizing PCI results

IVUS guidance of LM stenting provides a prognostic benefit with respect to the 
use of angiography alone, particularly when using a protocol with predefined 
optimization criteria

¡¡ Get advantage from IVUS when dealing with LM disease ¡¡

CONCLUSIONS


