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Left main coronary artery PCI
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Left main coronary artery PCI – IVUS guided 
Medina calssification

Oviedo. Circ Cardiovasc Interv . 2010 Apr;3(2):105 - 12 
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Coronary artery PCI  - angiography data from 
the COBIS registry

Hahn JY. JACC 2014

2 227 bifurcation lesions treated with 1-

stent technique or MV first strategy . SB

occlusion in 187 lesions ( 8. 4%) .
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Hahn JY. JACC 2014

2 227 bifurcation lesions treated with 1-

stent technique or MV first strategy . SB

occlusion in 187 lesions ( 8. 4%) .

SB flow was restored spontaneously in 26

lesions ( 13. 9%) and by SB intervention in

103 ( 55. 1%) lesions but not in 58 ( 31. 0%) of

187 occluded SB. For SB interventions,

balloon angioplasty was performed in 88

lesions, and stenting was performed in the

SB in 29 lesions . SB was permanently

occluded despite ballooning in 11 patients

and stenting in 3 patients . Patients with

recovery of the occluded SB had jailed wire

in the SB more frequently than those without

recovery of the occluded SB ( 74. 8% vs .

57. 8%, p = 0. 02) .



Coronary artery PCI  - angio tool for risk of SB 
occlusion: the RESOLVE score

Dou K. JACC intervention 2015

After univariable and multivariable 

analysis, 5 primary angiographic variables 

(plaque distribution, MV TIMI flow grade 

before stenting, pre - procedural diameter 

stenosis of bifurcation core, bifurcation 

angle, and diameter stenosis of SB before 

MV stenting) and 1 derived variable 

(diameter ratio between MV/SB) remained 

independently associated with the risk of 

SB occlusion 

7.9% of 

patients 

7.9% of 

lesions
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Angiography’s limitations as lumenogram

•Angiography provides a “lumenogram”, not a comprehensive evaluation 
of the vessel, leading to misinterpretation of type of disease and its 
characteristics with consequent increase in suboptimal procedural and 
clinical outcomes:
•Anatomical limitations (Left Main, ostial or bifurcation disease)

•Eccentric plaque/Diffuse disease

•Vessel foreshortening

•Calcium characteristics (length, depth, arches)

•Patient size/vessel measures

•Types of treatment 



IVUS for left main coronary artery PCI

T.W. Jhonson . European Heart Journal (2019) 40, 2566 ï2584 

LM is the only vessel with clear MLA cut-off. 
However, these value are inferred from 

physiological assessment

Nevertheless, the MLA cut-
off is not related to BSA



IVUS for left main coronary artery PCI

Asian population

Park et al. JACC  Cardiovasc Interv 2014;7:868 ï 74



IVUS for left main coronary artery PCI: key 
informations

•Is the stenosis critical?

•Pre - PCI diameter and MLA evaluation of LM, 

LAD and LCx

•Type of strategy (e.g. Provisional or 2 -

stent techniques)

•Type of lesion preparation

•Optimization of PCI avoiding ostial 

distortion, under - expansion and 

malapposition



IVUS for left main coronary artery PCI

De Maria. PLoS One. 2022 Jan 7;17(1):e0260770.

Hernandez JM. Clinical Impact of Intravascular Ultrasound Guidance in Drug - Eluting Stent Implantation for Unprotected Left Main 

Cororary Disease. J Am Coll Cardiol Intv . 2014;7:244 - 254.

No randomized trial! Just consensus 
(OPTIMAL Trial will give us data)

1,670 patients  - > PSM: 505 
patients under IVUS 
guidance vs non - IVUS PCI

Distal LM, 2 - stent 
technique

Distal LM



IVUS for left main coronary artery PCI

Wang Y. BMC Cardiovasc Disord . 2018 Jun 14;18(1):115.



IVUS for left main coronary artery PCI – data from the 
EXCEL trial

Ostial stent 
deformation



Coronary artery PCI  - IVUS predictors of side 
branch occlusion

Suarez de Lezo J. Eurointervention 2012. DOI 

10.4244/EIJV7I10A185

99 patients with 110 bifurcation lesions

that did not involved SB ostium (Medina

1. 00; 1. 1. 0; 0. 1. 0) with a SB of diameter >

2. 25 mm.

IVUS pull - back in the MV axis, in 49 lesion

( 44%) pull - back was performed also in the

SB. IVUS was repeated after stenting and, if

it was needed, after SB PCI
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Coronary artery PCI  - IVUS predictors of side 
branch occlusion

Sakamoto N. Cath . Cardiovasc . Interv . 2015



Coronary artery PCI  - CACT predictors of side 
branch occlusion

Hwa- Lee S. Eurointervention . 10.4244/EIJ - D- 18- 00113. 
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Coronary artery PCI  - CACT predictors of side 
branch occlusion

Hwa- Lee S. Eurointervention . 10.4244/EIJ - D- 18- 00113. 

Red, low attenuation ( ï150- 29

HU); yellow, fatty ( 30- 149 ) ;

green, fibrous ( 150 - 349 ) ;

white, calcified ( 350 - 1, 000 )



Left main bifurcation PCI – EBC main

Hildick - Smith D. et al The EBC main trial. European Heart Journal 2021

467 patients randomized to Provisional

strategy vs systematic dual stent strategy

Inclusion criteria :

- Medina 1. 1. 1 or 0. 1. 1

- Both main and side with >50% stenosis

- Both vessel with at least a diameter of

2. 75 mm

Types of 2 stent techniques in the

systematic dual group :

- Culotte 53%, DK crush 5%, T/TAP 32%

Types of bailout 2- stent techniques in the

Provisional group ( 26%) :

- Culotte 26%, T/TAP 11%, NA 78%

IVUS used in the 36% of patients in the

provisional group vs 31% of patients in the

2- stent group

OCT in the 4% of patients in the provisional

group vs 7% of patients in the 2- stent group



Left main bifurcation PCI – DK-Crush V

Chen X. et al The DK - Crush V trial. JACC 2019

Inclusion criteria :

- Medina 1. 1. 1 or 0. 1. 1 (de - novo)

- >50% stenosis of both LAD and LCx

Survival 

analysis

After stratification for DEFINITION

complexity criteria (SB DS Ó70% and SB

lesion length Ó10 mm) Provisional is similar

to DK- crush in non complex bifurcation bur

inferior in the complex ones .

Key bifurcation features :

- Side branch lesion length : 16. 6 mm in the

Provisional group vs 16. 2 mm in the DK-

crush group

- Bifurcation angle : 79. 7 vs 76. 3

- Pre - procedural stenosis of the bifurcation

core : 61. 8 vs 60. 8%

- Pre - procedural stenosis of the side branch

65. 3 vs 65. 8%

IVUS used in the 40. 5% of patients in the

provisional group vs 42. 9% of patients in

the DK- crush group



Coronary artery bifurcation PCI – DEFINITION II 
trial

Zhang JJ. European heart Journal. 2020 

In the two - stent group, use of the DK crush or culotte

stenting techniques was strongly recommended ; other two - stent

approaches (traditional T or TAP, classical crush or mini -

crush, and kissing stenting) were discouraged



Conclusions

•The incidence of SB occlusion is very variable in RCT 

and registries

•There are data that suggest that SB occlusion may 

correlates with adverse events during the follow - up 

but it is unclear if there is causation (just 

severity of CAD proxy?)

•There are several tools that may help to stratify the 

probability of SB occlusion

•Intravascular imaging may be an underused tool in 

bifurcation PCI

•SB occlusions are more frequent in complex 

bifurcation scenarios

•Targeting complex bifurcation scenarios  with upfront 

2- stent techniques (Culotte or DK crush) may be 




