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Evolution of Bifurcation PCI
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Conceptual Evolution of Bifurcation PCI
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Conceptual Evolution of Bifurcation PCI

• Fixing the stenotic bifurcation lesion will improve the patient’s prognosis.

• Fractal structure and ratio

▪ The natural fractal ratio is more important than “LARGER”.
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Carina Shift / POT / Effective MSA

Koo BK. EBC 2008
Koo BK & de Bruyne B. Eurointervention 2010  Koo BK et al. Circ CVI 2010
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ALL starts from this ratio!
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Conceptual Evolution of Bifurcation PCI

• Fixing the stenotic bifurcation lesion will improve the patient’s prognosis.

• Fractal structure and ratio

▪ The natural fractal ratio is more important than “LARGER”.
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• Discordance between anatomy vs. ischemia

▪ Anatomical luminal narrowing does not always mean the presence of ischemia.



Intracoronary hemodynamics in the beginning
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Conceptual Evolution of Bifurcation PCI

• Fixing the stenotic bifurcation lesion will improve the patient’s prognosis.

• Fractal structure and ratio

▪ The natural fractal ratio is more important than “LARGER”.

• Discordance between anatomical severity and functional significance

▪ Anatomical luminal narrowing does not always mean presence of ischemia.

• Clinical relevance
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FFR-guided group 
Angio-guided 

group 
P 

N=108 N=108

Side branch PCI 30% 45% 0.02

TVR 5 (4.6%) 4 (3.7%) 0.7

MI 0 0 1

Cardiac death 0 0 1

Koo BK, et al. Eur Heart J 2008 Chen SL, et al. JACC Cardiovasc Interv 2015

FFR-guided PCI is better than Angiography-guided PCI,

Why NOT in SB PCI?
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Clinical relevance is more important than physiological indexes!
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Jeon WK, Koo BK, et al. Eurointervention 2020

FFR 0.73

FFR 0.52

Kim HY, Choi JH, et al. JACC interv 2017

Koo BK, Lee SP, et al. JACC interv 2012

ST-segment elevation after 1 minute occlusion



Clinical relevance: 1st step in side branch assessment

JACC intervention 2022
JACC 2022

Bif-ARC 2022KBC-JBC-EBC consensus 2022
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Conceptual Evolution of Bifurcation PCI

• Fixing the stenotic bifurcation lesion will improve the patient’s prognosis.

• Fractal structure and ratio

▪ The natural fractal ratio is more important than “LARGER”.

• Discordance between anatomical severity and functional significance

▪ Anatomical luminal narrowing does not always mean presence of ischemia.

• Clinical relevance

▪ Presence of ischemia does not guarantee the benefit of PCI.
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• Structure-Function relationship



SB occlusion after MB stenting
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Macrostructure – Function Relationship
SB occlusion after MB stenting

Courtesy of Hyun-Jong Lee MD

Sejong Hospital
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SB occlusion after MB stenting
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Koo BK. EBC 2018

Macrostructure – Function Relationship
SB occlusion after MB stenting

Courtesy of Hyun-Jong Lee MD

Sejong Hospital
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Anatomical stenosis → Ischemia → Large territory (clinically relevant ischemia)

Angina

Arrhythmia

LV dysfunction

Cardiac death

REVASCULARIZATION

Relief of ischemia

Improve symptom, LV dysfunction

Improve survival 

ISCHEMIC territory = Clinical/Prognostic relevance?



ISCHEMIC territory = Clinical/Prognostic relevance?

Ammonia PET Exercise Echo
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A missing piece in “SB puzzle”
Anatomical stenosis → Ischemia → Large territory (clinically relevant ischemia

Angina

Arrhythmia

LV dysfunction

Cardiac death

Revascularization

Relief of ischemia

Improve symptom, LV dysfunction

Improve survival 
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Microstructure – Function Relationship



Greenbaum R, et al. Heart 1981 Hoshino T, et al. Circulation 1982 Schulz, et al. Basic Res Cardiol 2005

Conclusion

In pigs, regional differences in infarct 

development and protection from it 

exist in the LAD perfusion territory….., 

but apparently related to pre-existing 

structural differences. 

Microstructure – Function Relationship
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Technical Evolution

• Fractal ratio

• Anatomy-Ischemia

• Clinical relevance

• Structure-Function
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Conceptual Evolution



Evolution of Bifurcation PCI

1926 2024

At which stage is your psychological evolution 

staying?
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