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FFR-guided PCI

Modified from Dr Koo’s presentation



Several pitfalls

• Lack of anatomical information on atherosclerotic plaques

• Technical issue
• Submaximal hyperemia 

• Guiding catheter

• Pressure signal drift



J Am Coll Cardiol 2017;70:1379–402, J Am Coll Cardiol Cardiovasc Interv. 2020 Jul, 13 (14) 1617–1638, Open Heart 2020;7:e001308 

Non Hyperemic Method



Association between physiology and lesion characteristics?



Classification and comparisons across the indices for 
functional assessment of coronary stenosis 

alternative to FFR

Circ Cardiovasc Interv. 2020;13:e008487







• Blood flow simulation was  performed by solving the 

Navier- Stokes equations (ADINA)

• Mean flow velocity
• obtain average velocity from TIMI frame count on

coronary angiography (0.273 m/s)

• Mean blood pressure

• calculated by averaging the  mean pressure 
acquired at the guiding catheter tip in 37 lesions  
(retrospective group, 93.2  mmHg)

OCT lumen-derived
3D geometry

→ FFROCT was calculated as the mean Pr at the outlet divided by the mean Pr at the inlet

CFD based OCT-FFR

Ha J, Kim JS, Hong MK, et al. Cir Cardiovasc Interv 2016



Ha J, Kim JS, Hong MK, et al. Cir Cardiovasc Interv 2016

CFD based OCT-FFR



Correlation between FFROCT and FFR

CFD based OCT-FFR

FFROCT was well-correlated with FFR (r=0.72, p<0.001)

Ha J, Kim JS, Hong MK, et al. Cir Cardiovasc Interv 2016



Cardiol J 2020; 27,4: 350–361

CFD based OCT-FFR



EuroIntervention 2020;16:568-576

CFD based OCT-FFR





ML based OCT-FFR

Cha et al. Scientific Reports (2020) 10:20421



Dependence of number of features on 

machine learning performance 

Cha et al. Scientific Reports (2020) 10:20421

ML based OCT-FFR

Cha et al. Scientific Reports (2020) 10:20421



Cha et al. Scientific Reports (2020) 10:20421

• CFD-based OCT FFR computation : about 20 min 

manual procedure of OCT lumen extraction and 3D rendering for CFD

• Machine learning-based OCT FFR : 2–3 min 

extract key OCT features and analyze FFR

ML based OCT-FFR

Cha et al. Scientific Reports (2020) 10:20421



ML based OCT-FFR on intermediate coronary stenosis

Cha, et al. Front Cardiovasc Med 2023 Jan 25;10:1082214

ML based OCT-FFR

[Global model]



Baseline characteristics ML based OCT-FFR

Cha, et al. Front Cardiovasc Med 2023 Jan 25;10:1082214



Results
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External validation data
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ML based OCT-FFR

Cha, et al. Front Cardiovasc Med 2023 Jan 25;10:1082214



Conclusion

• Intravascular OCT has the highest resolution imaging modality compared 
with CT, angiography, IVUS.

• Thus, OCT can provide morphological information about lesion 
characteristics more accurately to CFD and Machine learning methods. 

• CFD or ML based OCT-FFR derived techniques can be a useful method 
for the evaluation the functional and anatomic severity of coronary stenosis.

• Compared to the CFD-based OCT-FFR, ML-based OCT FFR has 
cost effectiveness with time saving (Real-time procedure) 

• Although CFD or ML had still several limitations to apply real clinical 
practice, integration of functional and anatomical information may provide 
better treatments for intermediate coronary artery stenosis.


