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Functional stenosis evaluation

2018 ESC/EACTS Guidelines on 
myocardial revascularization

European Heart Journal, September 2018
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Götberg et al., JACC 2017

Poor utilization of 
pressure wire based
functional stenosis 
evaluation in most areas
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• Physician ś beliefs
• Expensive
• Economical incentiments
• Side effects
• Risk 

FFR usage world-wide



Angio-based physiology
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Angio-based physiology systems

▪ QFR Medis medical imaging 2 projections

▪ µFR PULSE medical 1-2 projections

▪ vFFR Pie Medical 2 projections

▪ FFRangio CathWorks ≥2 projections

▪ caFFR RainMed 2 projections

▪ angio-FFR VIRTUheart 2 projections

▪ accuFFRangio ArteryFlowTechnology 2 projections

▪ Angio-iFR Philips 1 projection
Fearon et a. Circulation 2018
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Prospective studies on QFR

Paired assessment of QFR and FFR

• FAVOR Pilot  Tu et al., JACC Intv., 2016

• WIFI II  Westra et al., Circulation Img, 2018

• FAVOR II China  Xu et al, JACC 2017

• FAVOR II Europe Japan  Westra et al., JAHA 2018

Total patients: 819      Vessels: 969      Non - VHD
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QFR Diagnostic performance

Summary ROC curve
AUC: 0.92 (0.90-0.95)

Summary 
operating point
95 % confidence 
contour

Individual study 
estimate
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Westra et al. CCI 2019



LANCET 2021

FAVOR III China – A landmark trial
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FAVOR III China
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Xu et al. LANCET 2021

FAVOR III China
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QFR guiding resulted in 

• Fewer patients stented

• Fewer stents implanted

• Shorter procedure time

FAVOR III China

Xu et al. LANCET 2021
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• FAVOR III China QFR vs angio 3830 pts

• PIONEER IV QFR vs standard 2450 pts

• FAVOR4-QVAS QFR vs angio 792 pts

Angio-based physiology vs. angio: RCTs

• FAVOR III Europe QFR vs FFR 2000 pts

• FAST III vFFR vs FFR 2228 pts

• FLASH II caFFR vs FFR   2450 pts

• ALL-RISE FFRangio vs FFR 1924 pts

Angio-based physiology vs. FFR: RCTs
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QFR for other lesion subsets
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Kotoku et al IJCI2024

Bifurcation lesions
• QFR – pausity in data

• µFR – Murray-based single view
• Good correlation with FFR 

Wu et al Circulation Card Img 2024

Medis medical imaging



QFR for other lesion subsets
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Left Main
• QFR: LM excluded from trials
• Modest accuracy  Yuasa et al CCI2023

• Projections very important
• µFR good accuracy with CT identified

optimal projection Kotoku et al IJCI2024

• Circumflex ostium not visible in 40% 
cases Tu et al IJC2012

More evidence needed

Kotoku et al IJCI2024



QFR in pts with aortic stenosis

Hernán Mejía-Rentería. EuroIntervention
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Paired QFR and FFR in 118 patients 
with either

• Valve area<1.0 cm2

• Indexed valve area <0.6 
cm2/m2 body surface area

• Flow-pressure parameters (mean 
gradient >40 mmHg

• Maximum jet velocity >4.0 m/s, and 
velocity ratio <0.25

Pre-TAVI QFR – good correspondance with post TAVI FFR Sejr-Hansen et al. CCI 2021



QFR in ACS
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Paired QFR during acute procedures - and FFR 
at staged procedures compare well Sejr-Hansen et al. CCI 2021



Computed functional SYNTAX score

• 3-vessel level (functional SYNTAX score: fSSQFR)

Asano et al. JACC Cardiovascular Interventions 2019
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Stent sizing

Accuracy (%)
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Plan:
3.0 x 33mm stent
Postdilate proximal with 4.0 mm NC balloon



• Index of microvascular resistance (angio-IMR, AIMR, aIMR)

• Several methods presented (at least 4 formula)

• Tebaldi et al Journal of Interventional Cardiology 2021

• Mejia-Renteria et al EuroInvervention 2021

• Milzi et al Frontiers in Cardiovascular Medicine 2022

• Limited validation (cut-off, verification, reproducitibility)

Assessment of microvascular resistance

?
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Conclusions

• Multiple systems approved for use in various regions

• Major differences in body of supporting evidence

• FAVOR III China showed clear advantages of QFR over angio guided PCI

• Multiple ongoing RCTs

• Differences between systems may be important

• Further validation required for multiple aspects of use

Thank you
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