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Background - Coronary angiography

• Coronary angiography (CAG) represents

the gold standard for the assessment of

coronary artery disease (CAD)

• For the majority of interventions, CAG is 

the test used for clinical decision-making

• Limitations in complex clinical settings 

• QCA – IVUS – OCT available

• Weak ability to predict the functional 

impact of atheroma on myocardium

ESC guidelines on the management of stable coronary artery disease: the Task Force on the management of stable coronary artery disease of the European Society of Cardiology. Eur. Heart J. 34(38), 2013.
Toth G, et al . Evolving concepts of angiogram: fractional flow reserve discordances in 4000 coronary stenoses. Eur Heart J 2014;35 :2831–2838



Windecker S. ESC/EACTS myocardial revascularization guidelines 2014. Eur Heart J 2014; 35 :2541–
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FFR --> Fractional Flow Reserve

Class IA recommendation has been granted

to the use of FFR in the assessment of coronary

stenosis before myocardial revascularization when

previous non-invasive functional evaluation is unavailable
or not conclusive



FFR = 0.68

Resting Gradient Hyperemia

FFR = Pd / Pa

• Adenosine side-effects are possible

• Evolution -> iFR® - based on ECG only

Pa Pd

Intracoronary Pressure Wire 

Adenosine IC/IV

FFR in clinical practice 



Non-invasive estimates of Fractional Flow Reserve

• Is current imaging good enough to evaluate flow ?

• Computational fluid dynamics has been applied to multislice
computed tomography (MSCT) for the computation of FFR, showing 
good diagnostic performances

• Invasive quantitative coronary angiography (QCA)-based 
computational FFR was also reported with promising results

• Alternative to pressure wire based assessment

Diagnostic Accuracy of Fast Computational Approaches to Derive Fractional Flow Reserve From Diagnostic Coronary Angiography, JACC , Tu 

et al 2016



Quantitative Flow Ratio analysis

QFR is computed from: 

•lumen contours in two standard
angiographic projections
•contrast flow velocity estimated by 
frame count during baseline conditions

QFR by MedisSuite, Medis medical imaging. CE-marked. Not approved for clinical use in the US.



The Favor II Study Aarhus University Hospital (DK)

Observational
•Paired acquisition of FFR and computation of QFR
•Site specific protocol for effective blinding
•Strict protocol for QFR

310 patients,   11 hospitals in Europe and Japan
From March 2017 to October 2017

Procedural endpoints 
Sensitivity and specificity of  QFR compared to two-dimensional QCA 
in assessing functional stenosis relevance with FFR as reference standard

Others :  Procedural safety, Procedure time to FFR, Procedure time to QFR, ….





Inclusion criteria & Angiographic inclusion criteria

Inclusion criteria
- Stable angina pectoris or secondary evaluation of stenosis after acute MI
- Age > 18 years

Exclusion criteria
- Myocardial infarction within 72 hours, Severe heart failure (NYHA≥III), 
- Allergy to contrast media or adenosine,  Atrial fibrillation

Angiographic inclusion criteria
- Indication for FFR in at least one stenosis:
- Diameter stenosis of 30%-90% by visual estimate
- Reference vessel size > 2 mm in stenotic segment by visual estimate 



	

Recommended projection angles for specific lesion segments.       

Angulation of more than 25◦ between projections is required.  



TIPS AND TRICKS       (interesting for radiographers !)

• Inject I.C. nitro-glycerine as early as possible

• Make sure that the catheter is filled with contrast before the injection

• Use continuous and fast contrast injections. Aim for full 3 cardiac cycles

• Minimize overlap of target segments

• Avoid foreshortening of the vessel 

• Avoid zooming

• Avoid moving the table early after injection

• Make sure that the entire vessel is visible in both projections. 



Indication for CAG or PCI in time of 
study (329)

Check for inclusion criteria

Record angiograms according to 
protocol (296)

- Medis© QFR Analisys (Blind)

Clinical decisions and procedure

Yes

No
Exclusion

FFR (gold standard)

Flowchart 

- Send the QFR images, Angio images,  FFR snapshots to NL core lab
- Fill in eCRF

Secondary analisys by corelab (273)

ExclusionPatients in analisys - Final Data 
(tot 271) 



Clinical case 





Clinical case 2

• D.D male, 53y.o   RCA – STEMI 4 days ago, now candidate for LAD 
evaluation / revascularisation

• LAD stenosis around 60% by visual estimate -> Favour II



Check for inclusion criteria

Record angiograms according to 
protocol

- Medis© QFR Analisys (Blind)

Clinical decisions and procedure

Yes

No
Exclusion

FFR (gold standard)

- Send the QFR images, Angio images,  FFR snapshots to NL core lab
- Fill in eCRF

Secondary analisys by corelab

Patients in analisys

FAVOR II patient-adapted Flowchart

FFR 0,77 < 0,80
Clinical decision for PCI



FFR



QCA



QFR





PCI

Double DES placed on proximal – middle LAD, kissing baloon on LAD – D1



Study Results 

QFR had higher sensitivity (88 percent vs. 46 percent, P<0.001) and 
specificity (88 percent vs. 77 percent, P<0.001) compared to 2D-QCA. 

Key secondary endpoints of feasibility of QFR was 97 % (N=373) 

Time to QFR was 4.8 minutes , compared to 7 minutes for FFR, P<0.001.

Randomized trials are required to determine if a QFR based diagnostic 
strategy provides non-inferior clinical outcome compared to pressure 
wire based strategies -> FAVOR III

Westra J. FAVOR II Europe Japan: Diagnostic Accuracy of the Angiographic Quantitative Flow Ratio in Patients With Coronary Artery Disease. TCT 2017 



Conclusions

• New tools for evaluating Coronary anatomy are available

• Functional evaluation is increasing in account with a lot of different 
features also in association with imaging

• FAVOR III → radiological data inserted 

• Radiographers:  a key role in cath lab
• Quality Imaging features 

• Participating in study 

• Patient Safety

• It’s a team work !
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