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Intracoronary imaging & physiology  

in ESC guideline 2014 

Eur Heart J. 2014;35:2541-2619 

Clinical Evidence in FFR 
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OMT vs. Registry: HR 4.32 (1.75-10.7); p<0.001 

PCI+OMT vs. Registry: HR 1.29 (0.49-3.39); p=0.61 

PCI+OMT vs. OMT: HR 0.32 (0.19-0.53); p<0.001 

RCT:PCI+OMT  

REGISTRY:OMT 

RCT:OMT  

DEFER:J Am Coll Cardiol 2007;49:2105-2111  

FAME I: New Engl J Med 2009;360:213-224 

FAME II: New Engl J Med 2014;371:1208-1218 
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Global Adoption of Coronary Physiology to Guide 

Revascularization Decision Making in 2016  

Gō̈tberg M, et al. J Am Coll Cardiol 2017;70:1379-1402 
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J Am Coll Cardiol Intv 2018;11:1492-1494 
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Why Don't We Use Physiology More Often in the Cath. Labo? 

 Re-imbursement issue: insurance coverage 

 Oculo-stenotic reflex: Many interventionist might 

be anatomy first more than physiology as angio-

believers.     

 Difficulty of the wire manipulation compared with 

other work force wires. 

 Difficulty to understand the concept of coronary 

physiology completely.  

 Patients discomfort & time consuming procedure. 
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FFR market in Japan 
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Recent PGW market in Japan (Yano Keizai) 

Source:  2009~2017 Yano Keizai, 2018 estimate 
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Public Reporting of Coronary Physiology Uptake 

Johnson NP & Koo BK. J Am Coll Cardiol Intv 2018;11:1492-1494 
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Anatomy can predict physiology ? 

Johnson NP, et al. Circ Cardiovasc Imaging 2013;6:817-832 
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Anatomy can predict physiology ? 

Several randomised studies and meta analysis demonstrated that there are 

moderate correlation between anatomical and physiological lesion severity 

assessment, and optimal cut-off value of FFR < 0.80 should be vessel dependent.  

Kubo T, et al. JACC Cardiovasc Img. 2013;6:1095-1104 

OPUS-CLASS study 

Much better accuracy in the measurement has been 

demonstrated in OCT compared with IVUS. 
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OR 95% CI p value 

Minimal lumen diameter 0.022 0.007-0.062 <0.001 

Lesion length 1.049 1.020-1.079 ＝0.001 

Supply area  

(modified APPROACH score) 
1.102 1.068-1.137 <0.001 

 

Multivariable logistic regression analysis 

For functionally significant stenosis (FFR<0.75) 

OR = odds ratio; CI = confidence interval; LAD = left anterior 

descending coronary artery; APPROACH score = Alberta Provivncia 

Project for Outcome Assessment in Coronary Heart Disease score 

Shiono Y, et al. Catheter Cardiovasc Interv. 2014；84:406-413 
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JAMA Internal Medicine 2014;174:1621-1622 
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Oculostenotic Reflex 
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2-VD (n=394) 

3-VD 

Lesion assessment in FAME Study 

Angiography vs FFR 

Tonino PAL, et al. J Am Coll Cardiol 2010;55:2816-2821 

Angiographic 2-VD Angiographic 3-VD 

There might be concern about the reduction of PCI number 

if physiological assessment has to be performed frequently. 



Wakayama Medical University 

Why Don't We Use Physiology More Often in the Cath. Labo? 

 Re-imbursement issue: insurance coverage 

 Oculo-stenotic reflex: Many interventionist might 

be anatomy first more than physiology as angio-

believers     

 Difficulty of the wire manipulation compared with 

other work force wires. 

 Difficulty to understand the concept of coronary 

physiology completely.  

 Patients discomfort & time consuming procedure. 



Wakayama Medical University 

Measurement of FFRmyo 

FFR (A) = Pd / Pa during HE 

Pa 

A 

Pd 

Pa 

Pd 

No stenosis 

Stenosis（Ａ） 

During HE; Pd=Pa 

Pd / Pa=1.0 

FFR(A)= Max flow under the condition  

     with stenosis / without stenosis 

Rest Pd<Pa,  

During HE Pd <<Pa 
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Concept of FFRmyo 
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Wave free period & iFR 

Nijjer SS, et al. Circ J 2015;79:1172–1184. 



Wakayama Medical University 

Coronary Autoregulation as a Means of Quantifying Stenosis 

Severity Under Resting Conditions 

GŌtberg M, et al. J Am Coll Cardiol 2017;70:1379-1402 
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Coronary Autoregulation as a Means of Quantifying Stenosis 

Severity Under Resting Conditions 

GŌtberg M, et al. J Am Coll Cardiol 2017;70:1379-1402 
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Davies JE, et al. N Engl J Med 2017;376:1824-34. 

DEFINE-FLAIR 

Cumulative Risk of the Primary Endpoint 

Gōtberg M, et al. N Engl J Med 2017;376:1813-23. 

Kaplan-Meier Curve for the Primary Endpoint 

SWEDEHEART 
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Comparison among coronary physiology measurement 
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Different diastolic indexes 

van’t Veer M, et al. J Am Coll Cardio 2017;70:3088-3096. 
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Comparison among different diastolic indexes & iFR 

van’t Veer M, et al. J Am Coll Cardio 2017;70:3088-3096. 
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PCI case with iFR co-registration 
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iFR 
predicted 0.86 

iFR 
predicted 0.93 

Prediction of post PCI 

iFR by Syncvision 

Short STENT ? 

Long STENT ? 

(with two stents) 
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2.75 × 23 DES 

2.5 × 23 DES 

Prediction of post PCI 

iFR by Syncvision 

We chose a short stent. 
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iFR Pullback 

Nijjer S, et al. JACCint 2014;  12: 1386-1396. 
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The Expected Behavior of Hyperemic and Resting Flow  

After Removal of Stenosis  

GŌtberg M, et al. J Am Coll Cardiol 2017;70:1379-1402 

Rest Flow 

Rest Flow 
HE Flow 

HE Flow 
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Procedural Characteristics (DEFINE-FLAIR) 

Davies JE, et al. N Engl J Med 2017;376:1824-34. 

Superiority of iFR to FFR 
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Procedural Characteristics (DEFINE-FLAIR) 

Davies JE, et al. N Engl J Med 2017;376:1824-34. 

Superiority of iFR to FFR 
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Procedural Characteristics (SWEDEHEART) 

Gotberg M, et al. N Engl J Med 2017;376:1813-23.. 

Superiority of iFR to FFR 
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J Am Coll Cardiol Intv 2018;11:1492-1494 
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Take home message  

 There are many issues which lead the interventionists not to 

use physiology so often in the cath. labo. 

 Re-imbursement & income 

 Difficulty of coronary physiology concept 

 Difficulty of the wire manipulation  

 Patients discomfort & time consuming procedure 

 etc. 

 There are still many visual first PCI physicians who are 

anatomy believer and staying in fantastic illusion world 

where PCI can improve patients prognosis even in stable 

coronary artery disease, and they cannot escape from the 

addiction of oculo-stenotic reflex.   

Why Don't We Use Physiology More Often in the Cath. Labo ? 

My private opinion with no scientific evidence!! 

Let’s Use Physiology !! 
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Thank you for your kind attention !! 

Welcome to APSC 2020 in Kyoto, 

Japan!! 
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iFR 



Wakayama Medical University 

Validation of a novel non-

hyperemic index of coronary 

artery stenosis severity - the 

Resting Full-cycle Ratio (RFR) 

- VALIDATE RFR 

 J Svanerud, JM Ahn, A Jeremias, M 

van ‘t Veer, A Gore, A Maehara, A 

Crowley, N. Pijls, B De Bruyne, N 

Johnson, B Hennigan, S Watkins, C 
Berry, KG Oldroyd, SJ Park, ZA. Ali 
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Average Pd/Pa 

Pa 

Pd 

Instant Pd/Pa  

Filtered Pd/Pa 

RFR  

(Lowest filtered Pd/Pa) 

Resting Full-cycle Flow Ratio (RFR) 

 

Lowest Pd/Pa ratio during the 

entire heart cycle 

 

• Unbiased identification of 

lowest Pd/Pa in diastole or 

systole 

• Independent of ECG 

• No waveform landmark 

identification necessary 

• Sensitive to small pressure 

changes during pullback  

• High dynamic range 
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Minimum value - RFR 

Resting Full-cycle Flow Ratio (RFR) 

• 4-5 consecutive heart cycles used to determine the RFR 


