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• Relevance

• Judge the risk and benefit

• Observe the guideline

• Imaging-guidance

• Check your knowledge

• Evolution

Physiological Approach: Nuts and Bolts
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Proposed algorithm for physiological approach

by Korean, Japanese, and European Bifurcation Clubs
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Variables Description Score

Size (S)

Number (Nu)

Highest (H)

Vessel diameter ≥ 2.5mm

Number of diagonal branches  ≤ 2

No branch below the target branch

1

1

1

Scoring system for diagonal branches

- SNuH score -

Koo BK, et al., JACC Intv, 2012

Size 1 + Number 1 + Highest 0

SNuH score = 2
Size 1 + Number 1 + Highest 1

SNuH score = 3
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Likelihood of FMM ≥ 10% 

0.15

Single diagonal branch? Yes (18%)No (82%)

D1/2 dominance? LCx dominance?

Likelihood of FMM ≥ 10% 

0.02
Likelihood of FMM ≥ 10% 

0.55
Likelihood of FMM ≥ 10% 

0.29
Likelihood of FMM ≥ 10% 

0.74

No (76%) Yes (6%) Yes (11%) No (7%)

All (100%)

Decision Tree Approach for Significant Side Branch

Jeon WK, Koo BK, et al. Eurointervention 2020
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Can anatomical severity predict the functional significance?

FFR vs. anatomical stenosis in Jailed side branches

Bellenger, et al. Heart 2007

Kumsars I, et al. Eurointervention 2011
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% diameter stenosisAhn JM, et al. JACC interv 2012

Ha J, et al JACC Imag 2013

Koo BK, et al. J Am Coll Cardiol 2005;46:633

Park SH & Koo BK J Geriatr Cardiol 2012;9:278 

Lee JM, et al. Eurointervention 2015;11:V59
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Lee CH, Nam CW, et al. JACC Intv 2019

5-year outcome of jailed LCX according to FFR
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Main mechanism of discordance between anatomy vs. function 

“CARINA SHIFT”

• Failure rate of crossing SB with Pressure Wire

: 3.9% (95% CI 1.5%-9.6%) from 6 studies (n=648)

Ather et al. Eur J Clin Invest 2016

Benefit Risk

Small branch - +

Short lesion +++ +

Ostial lesion +++ +

Diffuse lesion ++ +

Tandem lesion ++ +

Heavy calcification ++ ++

Severe tortuosity ++ ++

Jailed side branch assessment: Benefit vs. Risk

Koo BK et al. Circ Cardiovasc Interv 2010
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Although some fundamental and

practical differences exist among the

available invasive physiological indexes,

the greater priority is more adoption

of a guideline-endorsed physiology-

based approach rather than the debate

over which is a better index.

Which is better, FFR or non-hyperemic pressure ratios?
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Proposed algorithm for physiological approach

by Korean, Japanese, and European Bifurcation Clubs
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Physiology- vs. Imaging-guidance in 2 stenting
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FFR=0.67 FFR=0.93 FFR=0.95

FFR=0.74
Courtesy of Dr Colombo and Dr Airoldi

FFR=0.92

Can you believe these numbers?
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When there is a mismatch…

• Measurement errors

– Drift

– Guiding catheter damping 

• Pull the guide catheter out of the ostium

• Pitfalls of FFR measurement

– Influence of other vessel’s critical 

stenosis (LM)

– Inadequate hyperemia

• IV adenosine is the ideal hyperemic agent

• Check the infusion system

• Use different route, higher dosage, different 

agent

• Influence of microvascular dysfunction

When there is a reverse 

mismatch…

• Measurement errors

▪ Drift

• Influence of other stenosis

▪ Pressure pullback tracing

▪ Measure FFR at the other vessel (LM)

▪ Use NHPR pullback tracing

• Diffuse disease

▪ Pressure pullback tracing

• Coronary spasm

• Wire-induced accordion phenomenon

• Presence of dissection

Adequate Knowledge is Essential!
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New approaches and novel technologies

iFR Co-registration

Diagonal branch

Physiological index-guided DCB treatment
Co-registration of image and physiology
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New approaches and novel technologies
Image-based physiological assessment: Potentials, limitations and future
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