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Classic anatomical approach

Normal or abnormal with mild-moderate-severe stenosis

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Traditional risk assessement

Presence and extent of ATS plaque elevate the risk above pts without any documented plaque

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Traditional risk assessement
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HRP: expanding view point

• Most cardiac events occur without any preceding symptoms

• Two-third of AMI are caused by rupture of vulnerable plaque

• Is crucial to identify the « vulnerable plaque » or HRP in

asymptomatic patient

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Plaque burden (HRP) high risk plaque

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Recent prognostic approach

• Describing plaque features

• Correlation with MACE

• Plaque imaging to direct risk-reducing

• Initiation and intensification of prevention using CTA

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



CAC

NEJM and SCCT statement

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



CAC

Risk classification and treatment in 5-20% ASCVD risk group

Score Risk Treatment reccomendation

0 Very low Non

1 - 99 Mildly increased Moderate intensity statin

100 - 299 Moderately increased Moderate to high intensity statin + ASA 81 
mg

> 300 Moderately to Severely increased High intensity statin + ASA 81 mg

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



CAC: role in guiding treatment in the 10 year risk categories



SIS score

• Use semi-quantitative SIS ( segment involvement score )

• SIS score > 5 elevated risk

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



SIS score

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



SIS score



HRP: Imaging target

• Macrophage accumulation
• Large lipid core
• Positive remodelling
• Thin fibrous cap
• Microcalcification
• Intraplaque hemorragia
• Plaque destabilization

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Vulnerable plaque contrast with fibro-calcified
plaque of stable angina

HRP: thin cap fibroatherome (TCFA) with large plaque burden , a lipid core, positive 
remodelling, and macrophage infiltration

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Positive remodelling

- Large plaque volume with disproportional outward growth with 
relatively mild luminal stenosis

- Positive remodelling index of 1.05

- Plaque burden of 70% stenosis and minimum luminal area < 4 
mm2 and TCFA: strong indipendent predictors of MACE

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Low-attenuation plaque

Lipid core correspond to low attenuation area:

• Dense calcium plaque HU > 350
• Fibrous plaque 131 to 350 HU
• Fibro-fatty plaque 31 to 130 HU
• Necrotic core plaque – 30 to 30 HU

• Cut-off : -30 to 60 HU

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Spotty calcification

- Calcification with lenght < 3 mm and occupying < 90 
degrees of vessel arc or …

- …. 2/3 the width and lenght of the vessel

- Evaluation limited by actual low spatial resolution 

- But future system can overcome this limitation

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Napkin ring sign

• Napkin ring has PPV of 87% for identifyng disrupted plaque

• To exclude disrupted plaque with NPV of 84% absence:
• positive remodelling (> 1.05)

• low-attenuation plaque  (< 40 HU )

• napkin ring sign

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Napkin ring sign

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



HRP: validation studies

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



LIMITATION

• intrinsic spatial resolution of 0.5 mm

• low attenuation difference between plaque tissue and perivascular fat

• lower level of image noise

• lower plaque artifacts

• overlap of measured HU among individual noncalcified plaque components (lipid
reach vs fibro-fatty vs fibrous)

• reproducibility and interobserver agreement requires additional investigation and 
improvement

• automated quantification is available but investigational

• even if we can risk stratify direct intervention are not yet defined (statine ?)

• more data for positive predictive value of HRP

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



PLAQUE NATURE 

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



T H E  F U T U R E :
V I S I O N A RY  P R O J EC T



S. RusekB. SchmidtT. FlohrJ.-L. Berrier
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2022202120202019

2017 :
CCM entre 

dans le 
projet 

NAETOM

Janvier :
Premières réunions de travail
(Forcheim, Allemagne)

Juin :
SOMATOM World Meeting 
Toronto 1rst Advisory board 
(22 établissements dont 5 à 
orientation cardiaque)

Décembre :
RSNA - Chicago 
2nd Advisory Board

Juin :
3th Advisory Board

Décembre :
4th Advisory Board

Mars :
Collaboration sur les 1ers 
examens en provenance de 
Mayo clinique 

Juin :
5th Advisory Board

15/08/2021 :
INSTALLATION 

CCM

Octobre :
6th Advisory Board

Décembre :
Inauguration par 
SAS Albert II

Décembre :
RSNA - Chicago 

Annonce officielle
NAETOM ALPHA

01/10/2021
FDA Clearance for Naeotom Alpha 

First Major innovation for nearly decade 

Juin 2022
Livraison systèmes
commerciaux (VB50) 

Octobre 2022
“Best radiological 
device” 

Janvier :
Pré-version VA40 SP1
Développements

Mai :
Version VA50 
Pure Lumen
Nvx protocoles

Juillet :
Collab. Université Zurich
Algorithme  CCM

Octobre :
Publications
UHR/ Stent analysis

C T  T e a m  ,  M o n a c o  C a r d i o - T h o r a c i c  C e n t r e  - 2 0 2 2  -
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To t a l  S c a n s :  4 6 0 7

C a r d i a c  S c a n s V a s c u l a r  s c a n s O t h e r  s c a n s

• 1 0 2 9  C a r d i a c S p i r a l  s c a n
• 7 2 8  C a r d i a c T u r b o  f l a s h  
• 2 0 7  P u r e  C a l c i u m  s c o r i n g
• 6 5    B y p a s s  s p i r a l  s c a n s
• 2 2    B y p a s s  T u r b o  f l a s h
• 3 0 7  T a v i T u r b o  f l a s h  s c a n s
• 1 4 1    A o T f l a s h
• 2 2 U H R  s t e n t s c a n  

• 1 2 1  A b d o m i n a l  A o r t a
• 4 2  P u l m A n g i o
• 3 7 1  L o w e r l e g s  v a s c u l a r
• 1 6 0  S u p r a  A o r t i c t r u n k s
• 1 1 9 9  T h o r a x  P r e c o v i d s c a n
• 1 1 3 H e a d  s c a n
• 8 0 A b d o m e n  

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

C a r d i a c M o d e  

SOME NUMBERS



Photon counting detectors offer new possibilities
Smaller pixels for sharper images at less radiation dose

C o n v e n t i o n a l d e t e c t o r P h o t o n  c o u n t i n g d e t e c t o r

1 mm

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



66 ms exposure time per image

Not only a new detector
Short exposure time enabled by Dual Source technology

Moving organs are frozen in their motion
Two detectors and two X-ray sources
reduce the image acquisition time by
a factor of two

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Photon counting CT 
Intrinsic spectral sensitivity

Courtesy of NIH, Bethesda, USA

25 – 140 keV: 5 50 – 140 keV: 3 75 – 140 keV: 2 > 90 keV: 1

X-rays generate signal pulses with a pulse height
proportional to the x-ray energy

Pulses are counted as soon as they exceed a threshold

Counting of pulses above multiple thresholds 
yields spectral information

E. g. 4 thresholds: 
25 keV, 50 keV, 75 keV, 90 keV in a 140 kV scan
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Photon counting detectors offer new possibilities
Energy-resolved data offer new possibilities – a graphic comparison

3  l i t e r s

C o n v e n t i o n a l d e t e c t o r P h o t o n  c o u n t i n g d e t e c t o r

3  l i t e r s
85,000 drops

30,000 drops

5,000 drops

15,000 drops

135,000 drops

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



F O R C E  v s  P H OTO N  C O U N T I N G



Mr SC 53 Years
Scanner Force 01/23/2020
0.6 mm Slice
Ct Control Stent IVA ;
Suspect stent infiltration

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Mr SC 53 Years
Ct Control Stent IVA 
Naeotom 10/18/2021
0.4 mm Slice

CT Team , Monaco Cardio-Thoracic Centre - 2022 -
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C O R R E L AT I O N  C T  v s  X A



Mrs D.
59 y.
CT Scan 09/14/2021
Stent LCx
Risk factors +++
Dyspnea

LAD

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



CA

RCA
CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Mrs D.
59 y.
CT Scan 09/14/2021
Stent LCx
Risk factors +++
Dyspnea



CX

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Mrs D.
59 y.
CT Scan 09/14/2021
Stent LCx
Risk factors +++
Dyspnea



G R EAT  C O R R E L AT I O N  C T  v s  X A  2

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Mr GI.. R ...62y. 
CT Scan 10/07/2021

Risk factors ( smoking)
No symptoms
Pre surgical ( ortho) 
evaluation

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Mr GI.. R ...62years 
CT Scan 10/07/2021

Risk factors ( smoking)
No symptoms
Pre surgical ( ortho) 
evaluation

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



VB40 to VB50
What are the differences?

How to increase IQ?



Case #1   (DIO….)
Compare VB40 before sp1 to VB50 kernel

General 
paramet
ers

Aquisitio
n mode: 
• 144x0.4

Reconstr
uction 
mode:
• Slice 

thickness:   
0.4 mm

• Iterative
index: 3

Soft version: VB40 (before sp1)
• CPR (LAD)
• Bv 40 
• 70 Kev

• Soft version: VB 50
• CPR (LAD)
• Bv 36
• 70 Kev

• Soft version: VB 50
• CPR (LAD)
• Bv 40
• 70 Kev

• Soft version: VB 50
• CPR (LAD)
• Bv 44
• 70 Kev
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Case #1   (DIO….)
Compare VB40 before sp1 to VB50 kernel

General 
paramet
ers

Aquisitio
n mode: 
• 144x0.4

Reconstr
uction 
mode:
• Slice 

thickness:   
0.4 mm

• Iterative
index: 3

Soft version: VB40 (before sp1)
• CPR (LAD)
• Bv 40 
• 70 Kev

• Soft version: VB 50
• CPR (LAD)
• Bv 40
• 70 Kev

• Soft version: VB 50
• CPR (LAD)
• Bv 44
• 70 Kev
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• Soft version: VB 50
• CPR (LAD)
• Bv 44 v2 IT4
• 70 Kev



• Bv 44 on VB50

To much noise and lack of edge enhancement

• Bv 40 on VB50

To smooth => imprecise vessel border

Conclusion :

We need a kernel between Bv 40 an Bv 44 (maybe 42) with edge
enhancement DONE

Ajouter un pied de page

48



TAVI



Mrs L. TAVI Planning
Calcification analysis

Turbo Flash Protocol
IQ Level: 90
Contrast 60 ml
Saline Flush 50 ml 

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Mrs 
BEN...

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Mrs BEN...
Tavi Planning
Standard 
measurement

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

T u r b o  F l a s h  P r o t o c o l
I Q  L e v e l :  9 0
C o n t r a s t 6 0  m l
S a l i n e  F l u s h  5 0  m l  



Mrs BEN...
Tavi Planning
Distal Vessel Assesment

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Mrs BEN...
Tavi Planning
Coronary Analysis



CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Mrs BEN...
Direct rca Stenting before
procedure



VALVULAR

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



CT Team , Monaco Cardio-Thoracic Centre - 2022 -

MECHANICAL PROSTHETIC VALVE LEAFLET



UHR Cardiac Scan

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

UHR Cardiac Scan

0 , 2 m m  s l i c e  t h i c k n e s s
1 2 0 x 0 , 2 m m  c o l l i m a t i o n  



UHR 

U H R  A c q u i s i t i o n
S p i r a l  A c q u i s i t i o n  1 2 0 K v
2 , 4  c m  d e t e c t o r  c o v e r a g e
0 , 2 m m / 0 , 2  m m  R e c o n s t r u c t i o n   

6 0  G b  r a w d a t a

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



UHR STENT EVALUATION

Standard Kernel BV44 CT Team , Monaco Cardio-Thoracic Centre - 2022 -



D e d i c a t e d S h a r p  K e r n e l
B V 6 4  i m p r o v e s i n - s t e n t
V i z u a l i s a t i o n

In Stent
proliferation

2,5 mm stent

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



UHR EVEN AT HIGH / UNSTABLE HEART 
RYTHM

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

U H R  A c q u i s i t i o n
S p i r a l  A c q u i s i t i o n  1 2 0 K v
2 , 4  c m  d e t e c t o r  c o v e r a g e
0 , 2 m m / 0 , 2  m m  R e c o n s t r u c t i o n   



UHR EVEN AT HIGH / UNSTABLE HEART RYTHM

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

A c t i v e  S y n e r g y s t e n t 3 . 0 x 3 8  m m



STENT UHR Versus FORCE

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



CT Team , Monaco Cardio-Thoracic Centre - 2022 -

2 0 1 7  D E  E n e r g y S t e n t C o n t r o l  F o r c e 0 , 5 m m  
s l i c e  t h i c k n e s s

0 8 / 2 0 2 2  D E  E n e r g y S t e n t C o n t r o l  N A E O T O M  
A L P H A 0 , 2 m m

F O R C E  2 0 1 7 N A E O T O M  U H R  2 0 2 2

STENT UHR Versus FORCE



UHR CARDIAC SCAN LIMITATIONS

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

▪ N o  s p e c t r a l  d a t a

▪ N o  t u r b o  f l a s h  a c q u i s i t i o n

▪ R e d u c e d z  a x i s  c o v e r a g e ( 1 2 0 x 0 , 2 m m )  2 4 m m  i n s t e a d o f  ( 1 4 4 x 0 , 4 m m )  5 7 m m

▪ L o n g e r  a c q u i s i t i o n  t i m e  e g + - 1 0 s

▪ C l i n i c a l d e d i c a t e d s c a n :  o n l y s t e n t s t u d y

▪ I n c r e a s e d r a w d a t a  s i z e ( 6 0  G b )



CTO



RCA 70 Kev RCA 45 Kev

Mr V.
57 years
CT 12/09/21

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Better visualization of RCA distal Run-off 
(not assessed by XA) by different Energy levels



Mr B.
78 years
XA 09/16/21

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Mr B.
78 years
CT Scan 10/14/21



CT Team , Monaco Cardio-Thoracic Centre - 2022 -

From visual assesment
to quantitative analysis



PURE LUMEN

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



PURE LUMEN : basic principe 

T h e  a i m  o f  t h e  P u r e  L u m e n  a l g o r i t h m  i s  t h e  r e c o n s t r u c t i o n  o f  i m a g e s ,

w h i c h  o m i t  a l l  c o n t r i b u t i o n s  f r o m  c a l c i u m  o r  b o n e - l i k e  m a t e r i a l

f r o m  t h e  f i n a l  i m a g e ,  w h i l e  l e a v i n g  a l l  o t h e r  m a t e r i a l  v a l u e s  u n c h a n g e d

w i t h  r e s p e c t  t o  t h e i r  H U  v a l u e s

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

@Thomas Allmendinger &all  Investigate Radiology 2022



Restricted © Siemens Healthineers, 2020
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PURE Lumen - Algorithm

Courtesy of Siemens Healthineers / Tristan Nowak | CT 
R&D CTC SA

Calcium Map

Monoenergetic 
Image +

Low & High 
Energy Images

C: 400 W: 1200

Calcium 
Detection



Restricted © Siemens Healthineers, 2020
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Material 
Decomposed
Iodine Image

Calcium-Removed
Monoenergetic

Image

C: 400 W: 1200

Calcium Map Mono Image

C: 400 W: 1200 C: 400 W: 1200

Courtesy of Siemens Healthineers / Tristan Nowak | CT R&D CTC SA

PURE Lumen - Algorithm



7 0  K E V 7 0  K E V  P u r e  L u m e n  

Mr .C 
80 years
Patient scheduled for surgical revascularization
Evaluation of LAD distal run-off

C i n e m a t i c R e n d e r i n g

X A

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Mr .C 
80 years
Patient scheduled for surgical revascularization
Evaluation of RCA

7 0  K E V 7 0  K E V  P u r e  L u m e n  C i n e m a t i c R e n d e r i n g

X A

CT Team , Monaco Cardio-Thoracic Centre - 2022 -
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Mr CHA. R ...73 years
CT Scan 09/23/2021

Asymptomatic
Patient
Risk factors
Family story



CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Mr RIQ....68 years
CT Scan 07/22/2022

Asymptomatic
Patient
Chest pain during
stress test

S p i r a l  S c a n  B V 4 4  0 , 4 / 0 , 2

I m m e d i a t e X A  c o n t r o l

P u r e  L u m e n  Q R  4 4  0 , 4



SPECTRAL ANALYSIS



Material Specific Parameters: Atomic Number and Density
Useful in NDT, explosives tend to have high density but low atomic number

Images courtesy of Carl Crawford and Zhengrong Ying, Analogic

Dual Energy imaging a long story ….

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Principle of Spectral imaging CT

M a n y m a t e r i a l s s h o w d i f f e r e n t  a t t e n u a t i o n a t  d i f f e r e n t  m e a n e n e r g i e s
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Large increase
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R e a s o n :  d i f f e r e n t  a t t e n u a t i o n m e c h a n i s m s :  C o m p t o n  v s p h o t o e f f e c t

Plaque 
analysis

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Case Mrs RI..  Plaque «cartography » based on different attenuation ratio

CT Team , Monaco Cardio-Thoracic Centre - 2022 -
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CT Team , Monaco Cardio-Thoracic Centre - 2022 -

DECISION TREE FOR CARDIAC ACQUISITION 
Calcium Scoring

Calcifications ?NO YES

120Kv Acquisition
IQ LEVEL 40 
SPP monoenergetic 

HR < 69YES NO

Turbo FLASH Spiral

HR < 69YES

Turbo FLASH

140Kv Acquisition
IQ LEVEL 110 
SPP monoenergetic + 

0.4/0.2 mm
BV44 IT4
eKV 80

0.6/0.4 mm
QR44 IT3
eKV 80

Morphologic analysis
Spectral Analysis
Pure Lumen
Material decomposition

Spiral

NO

120Kv Acquisition
IQ LEVEL 64
SPP monoenergetic + 

0.4/0.2 mm
BV44 IT4
eKV 65

0.6/0.4 mm
QR44 IT3

KV 65

Morphologic analysis
Spectral Analysis
Pure Lumen
Material decomposition

Dose 
+

0.6/0.4mm
BV44 IT4

ekv 65

Morphologic analysis



…Future step…

From Hu Voxel Segmentation to Spectral Analysis

To be continued…AI….

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Quantitative plaque nature 
with hounsfield unit segmentation



Dual energy ratio heatmap
for analysis of mixed plaques: spectral analysis 

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Epicardial adipose tissue attenuation & fat attenuation index

a 
Non invasive marker of  vascular inf lammationn

a 

AJR 2022CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Epicardial adipose tissue attenuation & fat attenuation index

a 

AJR 2022

Semi-automated software for FAI  computationa

CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Photon counting spectral CT component analysis of plaques:
first post-mortem data

L ip id r ich plaque

Calc i f ied plaque 

BJR 2014CT Team , Monaco Cardio-Thoracic Centre - 2022 -



Frontiers in CV Medicine 2022

B l u e :  l i p i d - r i c h
G r e e e n :  f i b r o t i c
Ye l l o w : c a l c i f i e d

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Photon counting spectral CT component analysis of plaques:
first post-mortem data



Pure LumenBV 44 Reconstruction

IVUS Correlation

XA Evaluation 

1st Complex lesion evaulation by CT and Pure lumen technique / Versus IVUS 

C T  T e a m  ,  M o n a c o  C a r d i o - T h o r a c i c C e n t r e  - 2 0 2 2  -



CT-based FFR with Photon Counting
Work In Progress

Mono 80 keV Pure Lumen CT cFFR results from Mono 80 keV

FFR = 0.79

CT cFFR = 0.78

C T  T e a m  ,  M o n a c o  C a r d i o - T h o r a c i c C e n t r e  - 2 0 2 2  -



Imaging Scientific projects @CCM

Spectre  study imanaged by Centre Scientifique de Monaco 
Strategy for unstable coronary Plaque in patients presenting to the Emergency department for Chest pain
suspected of coronary artery disease. A Trial in primary prevention and cardiovascular Risks Evaluation

Excellent Coronary In-Stent Lumen Visualization with Ultra High Resolution Photon-Counting CT
In collaboration with Zurich university submitted to  Journal of Cardiovascular Computed Tomography  Oct 2022

Objectives: The aim of this patient study was to evaluate the quality of ultra-high resolution (UHR)
coronary computed tomography angiography (cCTA)
with a clinical photon-counting 

detector CT (PCD-CT) system for coronary stent imaging.

First Analysis comparing Pure lumen results with patients undergoing Coronary Angiogram after Abnormal CT scan
We will anayse retrospectively the accuracy of the Pure lumen algorithms to evaluate coronary stenosis degree with
calcified plaques  

Coronary plaque Analysis with Spectral CT scan compared to intra coronary IVUS 

Cardiac MRI Deep learning

C T  T e a m  ,  M o n a c o  C a r d i o - T h o r a c i c  C e n t r e  - 2 0 2 2  -



0

50

100

150

200

250

300
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25

89

108

Juillet à Septembre 2019 et 2022 

dépistages suivis coronaropathie exploration de la maladie coronaire

FORCE

Juillet-Septembre 2019 Juillet-Septembre 2022

dépistages 95 118

suivis coronaropathie 10 25

exploration de la maladie coronaire 89 108

Total 194 251

PCT

CT Team , Monaco Cardio-Thoracic Centre - 2022 -

Comparaison de la répartition des scanners 
coronaires selon les différentes indications
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Comparaison du nombre de coronarographies 
générées par le scanner à partir de l'indication initiale 

et les Modalités de prise en charge thérapeutique

sans coro avec coro + traitement médical avec coro + revascularisation

Dépistages Suivis coronaropathies Exploration de la 
maladie coronaire

2019 2019 20192022 2022 2022

sans coro
avec coro + traitement 

médical
avec coro + 

revascularisation
Total

dépistages 2019 91 2 2 95

dépistages 2022 108 4 6 118

suivis coronaropathie 2019 8 1 1 10

suivis coronaropathie 2022 22 2 1 25

exploration de la maladie coronaire 2019 81 5 3 89

exploration de la maladie coronaire 2022 96 6 6 108
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• CCTA is the primary imaging modality fot the non-invasive
anatomical assessement of coronary artery disease

• Excellent visualisation of atherosclerotic plaques and enables
the characterization of certain coronary plaque type

• Based on visual assessement

• Blooming artefacts – overstimation of calcified volume

• Difficult delineation of adjacent non calcified components

• So ……

Les messages clés
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• PCCT is an exciting advance offering improvement in contrast –
to – noise ratio and spatial resolution

• Reduction of calcium blooming artifacts

• Ability to identify plaque components by analising diferences
in contrast agent concentration and/or spectral attenuation

• UHR reconstructions ( 0.2 mm) with sharp kernel (Bv46) 
diferentiate smallest calcified and largest non calcified plaque 
components

• Risk prediction ……..The Graal …..

Les messages clés
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Today

• Thin cap fibroatheroma (TCFA)

• Large plaque volume

• Low attenuation (presence of a central focal area within the plaque wich has a low
attenuation : 1 voxel with < 30 HU )

• Positive remodelling (remodelling index > 1.1)

• Necrotic core

• Napking-ring sign (central area of low CT attenuation surrounded by ring of higher
attenuation)
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Napkin ring sign

- TCFA not direct identifiable by CT because actual system spatial resolution is 
0.5 mm

- Indirect sign by CT: the napkin ring

- Inhomogeneous plaque containing a core of lower attenuation material and an 
outer rim with higher attenuation material ( less than 130 HU )

- 1st theory: the rim reflect the attenuation difference between the lipid core 
and outer fibrous plaque

- 2nd theory: vasa vasorum that proliferate in inflammation are responsible of 
high attenuation of outer rim

- 3rd theory: napkin ring sign depicts central thrombus or hemorragia with 
peripheral contrast enhancement 
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Case #1   (DIOM)
Compare VB40 before sp1 to VB50 kernel on MPR 

General 
paramet
ers

Aquisitio
n mode: 
• 144x0.4

Reconstr
uction 
mode:
• Slice 

thickness:  
0.4 mm

• Iterative
index: 3

Soft version VB40 (before sp1)
• MPR (LAD)
• Bv 40 
• 70 Kev

• Soft version VB 50
• MPR (LAD)
• Bv 40
• 70 Kev

• Soft version VB 50
• MPR (LAD)
• Bv 44
• 70 Kev

10
8

• Soft version VB 50
• MPR (LAD)
• Bv 44 v2 it4 
• 70 Kev



Case #1   (DIO…)
Compare VB40 before sp1 to VB50 kernel

General 
paramet
ers

Aquisitio
n mode: 
• 144x0.4

Reconstr
uction 
mode:
• Slice 

thickness:
0.4 mm

• Iterative
index: 3

Soft version VB40
• CPR (CX)
• Bv 40 
• 70 Kev

• Soft version VB 50
• CPR (CX)
• Bv 36
• 70 Kev

• Soft version VB 50
• CPR (CX)
• Bv 40
• 70 Kev

• Soft version VB 50
• CPR (CX)
• Bv 44
• 70 Kev

109



Case #1   (DIO…)
Compare VB40 before sp1 to VB50 kernel

General 
paramet
ers

Aquisitio
n mode: 
• 144x0.4

Reconstr
uction 
mode:
• Slice 

thickness:
0.4 mm

• Iterative
index: 3

Soft version VB40
• CPR (CX)
• Bv 40 
• 70 Kev

• Soft version VB 50
• CPR (CX)
• Bv 40
• 70 Kev

• Soft version VB 50
• CPR (CX)
• Bv 44
• 70 Kev
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0

• Soft version VB 50
• CPR (CX)
• Bv 44 v2 IT4
• 70 Kev


