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From Marwick et al. JACC 2015

CCTA DIAGNOSTIC VALUE

94-99% 64-83% 97-99%

“A CT-based approach can effectively rule out anatomic CAD”

Arbab-Zadeh. Heart International 2012
Results from the Meta-analysis of Paech et. BMC Cardiovasc Disord 
2011including 3,674 symptomatic patients without history of coronary 
artery disease enrolled in 28 studies. 

42-81%
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•CCTA vs ICA
•Symptomatic patients
• Intermediate PTP of CAD

•MACE @ 3.5y

• 26 europeans centers

• 3561 patients; complete FU 3523

•No difference of MACE between CCTA vs ICA 
(2.1% vs 3%)

•More major procedure-related complications w/ 
ICA (1.9% vs 0.5%, OR 1.17)

March 4, 2022
DOI: 10.1056/NEJMoa2200963
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Market context

Gantries cannot rotate faster
(photon flux per projection insufficient)

Detectors cannot be wider
(image artifacts)

Pixels cannot be smaller
(dose inefficiency)

There are physical constraints 
to overcoming these limitations

Higher level of detail 
comes at expense of higher dose

Some patients remain unscannable

Relevant information 
may be missing in scans

Measurements depend on 
external parameters, so that 
consistency is not ensured

Despite enormous technological progress, 
there remain limitations for current CT technology
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CdTe
(Semiconductor)

Operating principle CT detectors
Photon-counting detector (PCD)

Semiconductor
as direct X-ray converter (CdTe)

• Photons produce a charge
proportional to X-ray energy

• Individual photons are measured 
allowing for measurement of 
energy information

à Energy-selective counter signal

Cathode

Pixelated anodes

High voltage

Computed Tomography

Individual signal
of each detected photon

Anti-scatter grid

Single-step direct conversion: X-rays à electric current
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Removing the effect of calcification in coronary artery disease

Courtesy of Medical University of South Carolina, Charleston, USA

Input
Highly resolved 
spectral CT data
à Decomposition of 

materials and fine 
resolution

Patient
• Received stent as treatment of 

severe stenosis
• Severe degree of coronary artery 

disease with calcifications
• Cardiac symptoms persisting 

Calcification mask the 
pathology and “distorts” 
severity of the stenosis
à No value delivered

Pure Lumen
Reveals the underlying reality of the pathology

à Able to guide the cardiologist with non-
invasive imaging in advanced CAD

real lumen
pathologic 

wall with 

different 

composites

4 mm Dm
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Coronary CTA after stent placement

Courtesy of Centre Cardio-Thoracique de Monaco, Monaco

QuantumPlus | CTDIvol 14 mGy | heart rate 56 bpm | Quantum 3 reconstruction strength

Image type 
Cinematic VRT based on 0.4 mm

Image type 
MPR based on 0.4 mm | 70 keV mono-energetic | Bv 40 kernel
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Ferencik et al. EHJ 2016



SCOT-HEART trial: 
Low-attenuation non calcified plaque

Williams M ,  Dweck M, Dey D, et al, Circulation 2020 May 5;141(18):1452-1462

Low-attenuation plaque:
▪ strongest predictor of fatal or 

nonfatal MI
▪ exceed other established markers 

as  CV risk scores, CACS  and 
coronary artery stenosis (CCTA)

Low-attenuation plaque burden >4% 
= 5 times more likely of fatal or 
nonfatal MI
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65 yo Man
HTN, Smoker

Acute Chest Pain, 
No ECG changes, 

Nl hs troponin,
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PERFECTION study. G.Pontone. JACC Cardiovascular Imaging 2018

147 symptomatic patients scheduled for ICA-FFR evaluated by CCTA/CTP/FFR-CT

CTP and FFR-CT: accurate and comparable to 
evaluate the functional relevance of CAD 



• Stenosis detection & grading

• AI-QCT vs core-lab 
CCTA/QCA/FFR

• 303 pts

• AI-QCT Time-analysis 10mn

• Rapid and accurate 
detection/exclusion of high-grade 
stenosis
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Circ Cardiovasc Imaging. 2021;14:e011747. DOI: 10.1161/CIRCIMAGING.120.011747 

CURRENT CLINICAL APPLICATION IN CCTA 
RADIOMICS- Coronary plaque characterization- Assessment of plaque microenvironnement- Identification of vulnerable plaque- Perivascular adipose tissue phenotypic- Myocardial tissue characterization

« Radiomics is the process of extracting numerous features from radiological images via high-
throughput calcula- tions to create large datasets with hundreds of parameters that quantify the 
findings in these images ». 
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The year in cardiovascular medicine 2021 European Heart Journal


