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Bifurcation PCI with Physiologic Index:  

FFR, Contrast FFR, Pd/Pa, and iFR  

– When, How, and What? 
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What are these? 

• Fractional flow reserve (FFR) - 0.80 

• Instantaneous wave-free ratio (iFR) – 0.89 

• Contrast FFR (cFFR) – 0.83 

• Whole cycle resting Pd/Pa – 0.91 

• Diastolic pressure ratio (dPR) – 0.89 (?) 

• Resting full-cycle ratio (RFR) – 0.89 (?) 

• ……………………. 
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Coronary Circulatory Response to Epicardial Stenosis 
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 As stenosis severity (epicardial 

resistance) increases 
 

• Minimal and stable MV resistance 

• Hyperemic flow ▼ 

• Hyperemic pressure gradient ▲ 

P<0.001 

P<0.001 

P=0.431 

Lee JM, Koo BK, et al. Circulation 2017 

*MV, microvascular; PG, pressure gradient 
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FFR and Hyperemia 

FFR    =                =   
Qmax                 (Pd-Pv)/R 

Qmax                 (Pa-Pv)/R 
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At constant Pa, determinants of Pd 

• Epicardial stenosis 

• Myocardial resistance 
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 Contrast FFR (cFFR) 

2003 Circulation 2016 JACC Intv Seoul National University Hospital 
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Coronary Circulatory Responses to Epicardial Stenosis 
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As stenosis severity (epicardial 

resistance) increases 
 

• No change in resting flow 

• MV resistance ▼ 

• Resting pressure gradient ▲ 

 

 

 

As stenosis severity (epicardial 

resistance) increases 
 

• Minimal and stable MV resistance 

• Hyperemic flow ▼ 

• Hyperemic pressure gradien ▲ 

P=0.431 

P=0.012 

P<0.001 

P<0.001 

P<0.001 

P=0.431 

*MV, microvascular; PG, pressure gradient 
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Resting Pressure Indexes: Resting Pd/Pa, iFR, dPR, RFR……  

Lee JM, ……, Koo BK, J Am Coll Cardiol 2017 van’t Veer, M. et al. J Am Coll Cardiol 2017 
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20 sec with adenosine, chest discomfort….. 
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    Resting indexes doesn’t need hyperemia  

                                and measurement is instantaneous. 
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Resting Pd/Pa 



Good news #1: All diastolic indexes are (almost) 

the same! 

Van’t Veer, M. et al. JACC 2017 

All diastolic indexes 

Spearman’s rho >0.99 

AUC >0.99 
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Good news #2: All hemodynamic indexes have 

prognostic implications! 

Lee JM, Koo BK, et al. Circulation 2017 

Lee JM, Koo BK, et al. JACC 2017 
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Resting and Hyperemic indexes: What’s what? 

Response to anatomical or hemodynamic stenosis severity Resting Pd/Pa < iFR < FFR 

Diagnostic accuracy for ISCHEMIA, Vulnerability 
Resting Pd/Pa =? iFR =? FFR 

Association with MACE 

Vulnerability to measurement variability Resting Pd/Pa > iFR > FFR 
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Lee JM, Koo BK, et al. JACC 2017 
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When and How? 
Advance the wire, then 

Click the iFR button 

Resting Pd/Pa 
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When and How? 
Advance the wire, then 

Click the iFR button 

Inject the contrast Inject (infuse) hyperemic agent 

Resting Pd/Pa 

cFFR 
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Numbers, numbers, numbers…. 

0.90, 0.80, 0.85, 0.76, 0.89, 0.74, 0.77, 0.66  
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Numbers, numbers, numbers…. 

cFFR 0.74 

Resting Pd/Pa 

rPa/Pa 0.90 

cFFR  0.80 

iFR  0.85 

FFR 0.76 
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Nijjer S, Davies J, et al. JACC intv 2014 

Co-registration and 

Treatment planning 



Integration of physiology in daily practice 

F/57, crescendo angina 

CAG: distal LM, pLAD, mLAD, pLCX disease 
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F/57, crescendo angina 

CAG: distal LM, pLAD, mLAD, pLCX disease 

Jailed LCX After LCX balloon 

Integration of physiology in daily practice 
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F/57, crescendo angina 

CAG: distal LM, pLAD, mLAD, pLCX disease 

• LM-LAD/LCX: Culotte stenting (LM to LAD BES 3x36mm, LM to LCX BES 3x24) 

• MidLAD          : BES 2.75x24mm  

Integration of physiology in daily practice 

LAD 

LCX 
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• Coronary bifurcation physiology itself is complex. But, coronary 

hemodynamic assessment is not complex any more. 

• You can choose whatever you want from “physiology tool box” 

(resting Pd/Pa, iFR, dPR, RFR, FFR…..).  

• You can use any of them whenever you want. 

 

• Coronary hemodynamic assessment should be integrated in your 

daily practice. 
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Bifurcation PCI with Physiologic Index:  

FFR, Contrast FFR, Pd/Pa, and iFR – When, How, and What? 

Aortic stenosis 
 

* Measurement 

AV area (2D)          1.02 cm2  

LVOT diameter            21 mm      

LVOT peak velocity     1.1 m/s     

AV peak velocity          3.5 m/s 

LVOT TVI                     29 cm      

AV TVI                     90 cm      

LVOT Mean PG     2.9 mmHg    

AV mean PG               29 mmHg  

LV ejection fraction 68%   


