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Smart way of living 

• Discordance 

–  Understand the meaning of natural discordance  

• Integration 

–  Integrate the discordance to make the best out of it 

• Co-registration 

–  Register all information together precisely to be used 

easily in daily practice 

Seoul National University Hospital 

Cardiovascular Center 2 



Discordance is everywhere…. 

Seoul National University Hospital 

Cardiovascular Center 3 

…and generally interpreted in terms of “superiority and inferiority concept”. 



If there is only one truth, discordance has no meaning… 

Group 4 

Concordant Abnormal 
13.9% (136/975) 

Group 1 

Concordant Normal 
74.3% (724/975) 

Group 2 

High FFR – Low iFR 
3.4% (33/975) 

Group 3 

Low FFR – High iFR 
8.4% (82/975) 

Seoul National University Hospital 

Cardiovascular Center 

Lee JM, Koo BK, et al. Int J Cardiol 2017 

Lee JM, Koo BK, et al. Eur Heart J 2018 
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Group 4 Group 1 Group 2 Group 3 

P value <0.001 

Clinical relevance of iFR/FFR discordance 

Group 4 Group 1 Group 2 Group 3 

P value <0.001 

Group 4 Group 1 Group 2 Group 3 

P value <0.001 

Group 4 Group 1 Group 2 Group 3 

P value <0.001 
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Group 1: Both high 

Group 2: High FFR & Low iFR 

Group 3: Low FFR & High iFR 

Group 4: Both low 

Lee JM, Koo BK, et al. Int J Cardiol 2017 Seoul National University Hospital 

Cardiovascular Center 5 



Independent Predictors of iFR/FFR Discordance 

Lee JM, Koo BK, et al. Int J Cardiol 2017 
Seoul National University Hospital 

Cardiovascular Center 6 



Clinical outcomes according to FFR/iFR classification 

Overall Log-rank P value <0.001 

Group HR (95% CI) P value 

Concordant Normal 1.00 (Reference) NA 

High FFR – Low iFR 2.42 (0.31-19.00) 0.399 

Low FFR – High iFR 1.79 (0.23-14.00) 0.579 

Concordant Abnormal 7.71 (2.62-22.67) <0.001 

2.4% 

11.6% 

2.5% 
3.3% 

Lee JM, Koo BK, et al. JACC: Cardiovasc Interv 2018 Seoul National University Hospital 

Cardiovascular Center 7 



Stenosis severity vs. Pressure indexes 

Lee JM, ……, Koo BK, J Am Coll Cardiol 2017 

Angiographic % diameter stenosis Hyperemic Stenosis Resistance 

Similarity and Difference between Resting and Hyperemic indexes 

Seoul National University Hospital 

Cardiovascular Center 8 



Association with Clinical outcomes 

Lee JM, Koo BK, et al. Circulation 2017 

Lee JM, Koo BK, et al. JACC 2017 

Seoul National University Hospital 
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Summary: Part I 

• Resting pressure index represents the degree of exhausted flow 

reserve and hyperemic index, reduced hyperemic flow due to stenosis. 

• Both resting and hyperemic indexes are the surrogates of coronary 

stenosis severity and have similar prognostic implications. 

• Integrated use will maximize the benefit of invasive physiologic 

assessment. 

Seoul National University Hospital 

Cardiovascular Center 10 



Do we need “INTEGRATION” of image and physiology? 

Both iFR and FFR are negative. Everything will be fine, so let’s finish the 

procedure and just do medical treatment….  

Seoul National University Hospital 

Cardiovascular Center 11 



Will everything be fine? 

Acute fatal cardiovascular event occurs from non-obstructive lesions 

Seoul National University Hospital 

Cardiovascular Center 12 

FFRCT = 0.89 



It’s just one case…. 

Myerburg RJ Circulation 2012;125:1043-1052 

Seoul National University Hospital 

Cardiovascular Center 13 
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Association, concordance and discordance….. Which is the 

best metric for ACS prediction?  

Park JS, Koo BK, et al. Eur Radiol 2019 

Seoul National University Hospital 

Cardiovascular Center 14 



Importance of Individual Lesion Characteristic Assessed by Information Gain  

Park JS, Koo BK, et al. Eur Radiol 2019 

Seoul National University Hospital 

Cardiovascular Center 15 



Do we need “INTEGRATION” of image and physiology? 

Both iFR and FFR are negative. Everything will 

be fine, so let’s finish the procedure and just do 

medical treatment….  

I did the iFR pullback (iFR-scout) and FFR 

pullback tracing. But where is where? 

Seoul National University Hospital 

Cardiovascular Center 16 



iFR Co-registration with SyncVision®  technology 

Seoul National University Hospital 

Cardiovascular Center 17 



iFR Co-registration with SyncVision®  technology 

Seoul National University Hospital 

Cardiovascular Center 18 



Pre-PCI treatment planning with iFR Co-registration 

system 

Kikuta et al. JACC interv 2018 

Seoul National University Hospital 

Cardiovascular Center 19 



Residual focal pressure gradient after PCI 

 

 

Significant epicardial residual 

ischemia after angiographically 

successful PCI is not uncommon, 

occurring in nearly 25% of patients in 

the present study. Post-PCI 

angiography poorly correlated with 

physiologic measures. 

Seoul National University Hospital 

Cardiovascular Center 20 



Anatomical and functional assessment 

 

Male, 67  

Both iFR and FFR are negative. Everything will be fine, so let’s finish the 

procedure and just do medical treatment….  

Seoul National University Hospital 

Cardiovascular Center 21 



IVUS/iFR co-registration + VH 

 

  

Male, 67  

Seoul National University Hospital 

Cardiovascular Center 22 



Imaging Physiology + 

We can enjoy PROSPECT, FAME and FLAIR! 

• %DS, %AS, MLD, MLA,…. 

• Mixed plaque, Plaque burden 

• Spotty calcification, TcFA 

• Positive remodeling, …… 

Seoul National University Hospital 

Cardiovascular Center 23 



Stone G, et al., NEJM 2011;364:226 

Value of invasive/non-invasive imaging  
Anatomical severity + Plaque character 

Seoul National University Hospital 

Cardiovascular Center 24 



Number of High Risk Plaque Characteristics 

High Risk Plaque Characteristics (HRPC) 

•Minimum lumen area <4mm2 

•Plaque burden ≥70% 

•Low attenuating plaque 

•Positive remodeling 

•Napkin-ring sign 

•Spotty calcification 

Minimal Lumen Area 3.6mm2 

Plaque Burden 78.2% 

Positive Remodeling (+)  

Napkin Ring Sign (+) 

Spotty Calcification (+) 

Clinical relevance of integration/co-registration of 

anatomy, plaque character and physiology 

Lee JM, Koo BK, et al. JACC 2019, in press 

Seoul National University Hospital 

Cardiovascular Center 25 



Summary: Part II 

• Co-registration of imaging and physiologic information is feasible with 

SyncVision® technology.  

• Co-registration of angiogram and coronary hemodynamics enables 

pre-PCI treatment planning and risk prediction for future events. 

• Integrated use of information on anatomy, plaque character and 

coronary hemodynamics will maximize the benefit of invasive imaging 

and physiologic assessment. 

Seoul National University Hospital 

Cardiovascular Center 26 



Smart way of living 

• Discordance 

–  Understand the meaning of natural discordance  

• Integration 

–  Integrate the discordance to make the best out of it 

• Co-registration 

–  Register all information together precisely to be used 

easily in daily practice 

Seoul National University Hospital 

Cardiovascular Center 27 


