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Key concepts

2
Clinical data

Diagnostic performance and clinical 
outcomes 

3
The big picture

How is FFR Derived from CT Used in 
the Context of CT-Guided PCI?

From anatomy to 
physiology

How to Calculate FFR from CT?
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From anatomy to 
physiology
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The principle 

Soving the governing 
equations

Building a 3D 
geometry

Getting the 
prediction

Setting the 
boundaries 
conditions



Application of Blood Flow Simulations to 
Coronary CT Angiography



The FFRCT Analysis Process

Anatomic model

Physiologic model

FFRCT

Functionnal assessment with CFD



The players in the game

Heartflow FFRCT Toshiba CT-FFR Siemens cFFR United imaging 
uCT-FFR Escope eFFR

Model generation Semi auto + manual 
adjustments

Semi auto + manual 
adjustments

Semi auto + manual 
adjustments

Fully auto + manual 
adjustments Fully auto 

Operator Processed by a technician 
at HeartFlow laboratory

Feasible by radiographer 
or physician at point of 
care

Any radiographer or 
physician at point of care

Any radiographer or 
physician at point of care

Barely radiographer or 
physician is needed

Computational 
requirements

Parallel supercomputer
required for computing 
the fluid analysis model

Standard desktop 
computer

Standard desktop 
computer

Standard desktop 
computer

Standard desktop 
computer

Time 1-4 h 30 min 12~30 min (Average time 
per case)

Less than 15 min, based 
on the image quality and 
the severity of 
calcification

Less than 5 minutes



FFR derived from CT in 
clinical practice
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FFRCT Diagnostic Performance

Norgaard et al. JACC 2014



Head-to-head comparison of non-invasive cardiac tests

Driessen RS et al. JACC 2018



PLATFORM: FFRCT guided strategy vs usual care

= Revascularization

↓ ICA without CAD

At 11 sites, 584 patients

New onset chest pain

Primary endpoint:
percentage of patients 
with planned ICA in 
whom no significant 
obstructive CAD

Douglas, P.S. et al. JACC 2016



Usual Care  FFRCT-Guided

27%

Non-obstructive CADObstructive CAD

27%

73% 12%

61%

ICA
Canceled

84% Reduction in invasive catheterization without obstructive CAD.

Douglas et al. PLATFORM Trial. EHJ 2015.

PLATFORM: Cancellation of invasive procedure



The PRECISE trial

Presented at AHA 2023



Presented at AHA 2023
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The PRECISE trial



FFRCT functional CAD endotypes

FocalDiffuse PPG



Diffuse CAD



Focal CAD



FFRCT Planner



DES 40 mm

Strategy 1 Strategy 2

DES 18 mm

Strategy 3

DES 28 mm

Baseline

FFRCT Planner



The big picture
3



FFR derived CT from is a piece of the puzzle

Physiologie pré/post 
PCI

Masse myocardique à 
risque

Choix de la 
préparation

Choix des « landing 
zones »

Position des ostias 
coronaires

Guidage per-
procédural



The P4 trial

Primary endpoint (non-inferiority)
MACE (cardiac death, target vessel MI and ischemia-driven TVR) between CT- vs. 

IVUS-guided PCI at 1-year follow-up.

Patients with stable CAD* (n=1000) with at least one lesion with diameter stenosis 
>70% and FFRCT ≤0.80

CT-guided PCI strategy
FFRCT Planner + Online CT guidance  

IVUS-guided PCI strategy
Mandatory pre and post PCI imaging 

R

Hypothesis: A CT-guided PCI strategy is non-inferior to IVUS guided PCI with respect to MACE

20-26 clinical sites in 7 
countries (BE, IT, DK, UK, 

FR, USA and HU)Centralize Core Laboratory Screening for Eligibility

PCI at operator discretion
Invasive physiology pre and post-PCI recommended  

* or stabilized ACS



Conclusion

2

FFR derived from CT 
demonstrates good 
performance as compared 
to invasive and non-
invasive testing

3

FFR derived from CT 
together with anatomical 
data derived from CT can 
provide relevant 
information to plan and 
guide PCI

FFR derived from CT 
necessitates a 3D coronary 
tree reconstruction and 
coronary blood flow 
simulation

1



Thank you!
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