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DISCLOSURES
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NONE !



QUANTITAVE FLOW RATIO ?
(QFR)

• Nouvel outil d’évaluation 
hémodynamique de lésions 
coronaires faisant appel à 
l’intelligence artificielle …

• Medis imaging

• Commercialisation 
BIOTRONIK
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POURQUOI UNE ÉVALUATION HÉMODYNAMIQUE DES LESIONS CORONAIRES? 

¡ Lésions coronaires stables intermédiaires (comprises entre 50 et 70 %, hors tronc commun) 

¡ Evaluation fonctionnelle  >>> évaluation anatomique seule. 

¡ En amont : tests non invasifs de stress ou d’effort + examen d’imagerie (IRM, US ou  scintigraphie myocardique)

¡ Pendant: Evaluation fonctionnelle invasive par Fractional Flow Reserve (FFR, guide de pression intracoronaire) 

Revasculariser ? Traitement médical? 

¡ FFR = Gold standard

¡ Etude FAME I:  Supériorité clinique (moins de MACE) si PCI guidée par FFR vs angiographie seule chez les 
multitronculaires
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FFR comes with limitations
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QFR  ?
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§ 2 X-ray angiograms input needed, recommended 
angle difference of about 35° and 50°

§ Compatible with data from all major OEM C-arm 
angiography systems, e.g. GE, Philips, Siemens, 
Canon, etc.

§ Can be applied pre, during, and post-PCI
§ QFR provides 2 different flow models: 

§ Fixed QFR using fixed flow velocity
§ Contrast QFR based on the contrast frame 

count

Image Acquisition Image Analysis

§ 3D anatomic info for stent sizing
§ Allows prioritization of serial lesions
§ Residual QFR predicts the effect of an 

intervention on the resulting QFR value

QFR® results
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POURQUOI UTILISER LA QFR EN PRATIQUE QUOTIDIENNE ? 

¡ Moins invasif

¡ Moins de temps de scopie? 

¡ Plus rapide? 

¡ Mesure de la taille – longueur des lésions 

¡ Estimation hémodynamique post angioplastie



MOINS DE RAYONS? 
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§ Prospective study in 421 patients with physiologic measurements with FFR (46%), QFR (32%) and iFR (22%).

§ Fluoroscopy time (FT) with QFR was only 47% of that of FFR and 30% of iFR.

§ The dose area product was 663.87 ±260.51 cGy/cm2 (p = 0.03) lower in QFR compared to iFR.

§ Conclusion: wider QFR application in clinical practice could eliminate any additional exposure to ionizing radiation and 
increase the prevalence of physiology-guided coronary artery revascularization

Ziubryte G, Jarusevicius G; Adv Interv Cardiol 2021; 17, 1 (63): 33–38; doi.org/10.5114/aic.2021.104765



GAIN DE TEMPS ? 
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95%

80%

88%

84%

87%

Negative Predictive Value (NPV)

Positive Predictive Value (PPV)

Specificity

Sensitivity

Diagnostic Accuracy

Meta-Analysis (FAVOR Pilot, WIFI II, FAVOR II China, FAVOR II Europe-Japan)
Conclusion
Diagnostic performance of QFR® was good with FFR as reference in this meta-analysis of high-quality 
studies. QFR® could provide an easy, safe, and cost-effective solution for functional evaluation of coronary 
artery stenosis.

QFR®’s advanced technology delivers precise and reliable measurements, empowering interventional cardiologists to make confident 
treatment decisions
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QFR® FFR iFR

Physiological assessment Y Y Y

Guideline N The 2018 ESC/ECATS guidelines on 
myocardial revascularization recommend

2021 ACC/AHA/SCAI Guideline for 
Coronary Artery Revascularization

Measure Size of Lesion Y N Y

Stent Sizing Y N Y 

Time required ≈ 60 seconds Experienced: 7-8 mins 
Others: 13-15mins Experienced: 7-8 mins 

No Adenosine N Y N

Non-Invasive? N Y Y

No Side Effects N Discomfort / Arrythmia for patient Potential risk for patients due to wire 

Time/Cost Time & cost saving Time consuming Time-consuming 

Systematic difference to FFR 0.89 0 0,7981

Comparaison QFR – FFR- IFR



LIMITATIONS
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- Plus la qualité de l’image est bonne, plus la mesure de la QFR est 
fiable

- Petits vaisseaux (diamètre <2.5mm)

- Maladie diffuse dès l’ostium

- Superpositions

- Intervention de l’être humain: Modifier les contours uniquement si 
nécessaire…
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CAS CLINIQUE 
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- Patient de 71 ans

- Dyspnée, bilan préop PTG

- Epreuve d’effort électriquement pathologique

! Thanks to Dr. Francois Simon (St Luc Bouge)
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CONCLUSION
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¡ QFR = Outil performant et validé

¡ Pas encore repris dans les guidelines

¡ Le FFR reste le Gold Standard pour l’évaluation hémodynamique

¡ FAVOR III, PIONEER IV en cours

¡ Outil en amélioration continue…
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EVOLUTION DE L’ANGIOPLASTIE CORONAIRE



DES   - TLF ( “TARGET LESION FAILURE” : CLINICALLY DRIVEN TLR, MI OR CARDIAC DEATH RELATED TO THE TARGET VESSEL)
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STENT BIORESORBABLE ? UN CONCEPT SÉDUISANT… 

-> support au vaisseau (// stent permanent) pour une période définie après PCI

-> recoil

-> Intégrité vaisseau

-> vasomotricité et fonction endothéliale

->        néoathérosclérose

-> Absence de metal à thrombose de stent

-> Revascularisation ultérieure (chirurgicale / percutanée)

-> couverture side branches, lésions ostiales
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SEVERAL COMPANIES DEVELOPED A BVS PROGRAM …
TWO MAJOR ONES

Absorb (Abbott Vascular), made of poly-L-lactide (thickness 156 
µm) eluting everolimus with a resorption time of 36 to 48 months 

Magmaris (Biotronik) made of magnesium first eluting paclitaxel 
and then sirolimus for its second iteration with a resorption time of 
6 to 12 months
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BVS ABSORB – LA DESILLUSION
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2017 …

TLF after 2 years : 11.0% (BVS Absorb) vs 7.9% (Xience, Abbott Vascular) -> Statistically significant. 

-> increased risk of target-vessel myocardial infarction (7.3% versus 4.9%; P = 0.04).

-> rate of definite/probable scaffold/stent thrombosis (ST) :
1.9% (Absorb) vs 0.8% (Xience stent) a nonsignificant difference. 

Between years 1 and 2, the rate of ST in the Xience-treated patients was zero, but four ST events (0.3%) occurred in 
patients who received the Absorb BVS.



POTENTIAL EXPLANATIONS? 
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• importance of lesion preparation/vessel sizing/post 
dilatation performance ("PSP technique")

• lesion selection with reference vessel size ≥2.50 mm

• strut thickness and stent base composition (poly-L-
lactide have been found to trigger
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CONCLUSIONS

• Late adverse events with DES…  ->  New developments required

• Attractive concept of BRS…

• Limitations: Radial force, strut thickness, sizes available, …
-> Limited indications … patient selection…

• Clinical long-term data needed
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