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QCM choix simple: le score calcique
Une réponse fausse

A.  Permet de stratifier le risque coronaire

B. Estindiqué chez les sujets a risque intermediaire




Collimation 32 0.6 mm
section acquisition 64 0.6 mm

S C O re C a | C | q U e gantry rotation time, 330 msec

pitch 0.2-0.39
tube current, 8o mAs per rotation
tube voltage, 120 kV.

* (Ca2+=composant de |'athérosclérose coronaire (hors IR)

0,5-2 msV
* Pixel > 130 HU et surface > 1mm?2= Ca2+
e ) , , _ RECONSTRUCTION
* Score correlé a l'importance de I'athérosclérose coronaire Coupes de 3mm
Sans overlap
. ’ - 60% RR
* Mais non aux % stenose; CAS=0 n‘exclue pas des steénoses...
[F731/ S350 m Philips MB00D 1D
Ly e R B ot
|ECG
Ar: 8.7(5.8) A <5 10 Artery Nurnber of Volume Equiv. Mass Calcium
Av: 172.3 Lesions [mm? [mg CaHA] Score
sD: 86.4 4 (1) (3) (4) (2)
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et probabilité clinique

y
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CCS=0
(n=242)
_ 42 0% ) U
CTA 2 50%
(n=14)

\

5.8%

3.9%

—

CCSO0 CCS1-400 CCS > 400
(n=103) (n=84) (n=18)

Nen-anginal

~

Study population

(n=576)

-

CCS 1-400 | CCS > 400
(n=260) (n=74)
45.1%  12.8%

CTA = 50% (" CTA250%

(n=94) (n=60)
36.2% J L 81.1%

CCS 1400 CCS > 400 CCS 1-400 CCS =400
(n=118) (n=34) (n=58) (n=22)

Atypical Typical

Van Werkhoven JM, Am J Cardiol 2010;106:1675-1679.



Figure 2. Predicting Coronary Death or
Nonfatal Myocardial Infarction for
Framingham Risk Scores (FRS)

et re-classification du risque

CAS > 400

OR 7-10 de MACE

30% NIR : reclassification du risque
Indépendant des résultats du SPECT

— FRS plus CACS
—FRS

http://www.newportbodyscan.com/CACrisk.htm ' 2o e e

1-Specificity

Entire cohort Individuals who experienced events Individuals who did not

experience events

CIwithout CACS
W With CACS

I i | I ‘ \I —il
Low Intermediate High i

Intermediate Intermediate High

Total No. Risk Category Risk Category Risk Category
Without CACS 3746 1847 285 115 8¢ 1732 248
With CACS 4054 1343 481 7

81 1262 404

Participants, %
Participants, %

Participants, %

Polonsky et al; JAMA. 2010;303(16):1610-1616

Greenland et al; JAMA. 2004;291:210-215



et recommandations ESC 2013

e 21 Testing in asymptomatic patients at risk for stable coronary artery disease

Recommendations
In asymptomatic adults with hypertension or diabetes a resting ECG should be considered for CV risk assessment.

In asymptomatic adults at intermediate risk (see SCORE for definition of intermediate risk - www.heartscore.org)
measurement of carotid intima-media thickness with screening for atherosclerotic plaques by carotid ultrasound,
measurement of ankle-brachial index or measurement of coronary calcium using CT should be considered for CV risk
assessment.

In asymptomatic adults with diabetes, 40 years of age and older, measurement of coronary calcium using CT may be
considered for CV risk assessment.

In asymptomatic adults without hypertension or diabetes a resting ECG may be considered.

In intermediate-risk asymptomatic adults (see SCORE for definition of intermediate risk - www.heartscore.org),
(including sedentary adults considering starting a vigorous exercise programme), an exercise ECG may be considered
for CV risk assessment particularly when attention is paid to non-ECG markers such as exercise capacity.

In asymptomatic adults with diabetes or asymptomatic adults with a strong family history of CAD or when previous
risk assessment testing suggests high risk of CAD, such as a coronary artery calcium score of 400 or greater stress
imaging tests (MPI, stress echocardiography, perfusion CMR) may be considered for advanced CV risk assessment.

In low- or intermediate-risk (based on SCORE) asymptomatic adults stress imaging tests are not indicated for further -

CV risk assessment.

ESC Guidelines SCAD 2013; European Heart Journal (2013) 34, 2949-3003
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Figure 4: Bar graph shows influence of calcification on segment-level CT
image quality. Of the 2571 noncalcified segments, 1208 were of good quality,

The Effect of Segment Calcification on the Diagnostic Accuracy of Multidetector CT Angiography versus CCA

Parameter

Prevalence (%)
Sensitivity (%)
Specificity (%)
Positive predictive value (%)

Negative predictive value (%)

AUC
Positive likelihood ratio
Negative likelihood ratio

Noncalcified (n = 2571)

5.4 (139/2571)
43.9 (61/139) [35.5, 52.5]
98.7 (2401/2432) [98.2, 99.1]
66.3 (61/92) [55.7, 75.9]
96.9 (2401/2479) [96.1, 97.5]

0.86 [0.82, 0.90]
34.4[23.1,51.2)

0.57 [0.49, 0.66]

Mild Calcium (n = 1099)

15.0 (163/1099)
60.1 (98/163) [52.2, 67.7]
93.9 (879/936) [92.2, 95.4]
63.2 (98/155) [55.1, 70.8]
93.1 (879/944) [91.3, 94.6]
0.85 [0.81, 0.89]
9.9[75,13.1]
0.43 [0.35, 0.51]

Moderate Calcium (n = 503)

27.0 (138/503)
70.3 (97/138) [61.9, 77.8]
83.6 (305/365) [79.4, 87.2]

61.8 (97/157) [53.7, 69.4]
88.2 (305/346) [84.3,91.4]
0.82 [0.78, 0.87]
43[3.3,5.5]
0.36 [0.27, 0.46]

Coro TDM 64 barrettes

gantry rotation speed = 330 msec
isotropic spatial resolution = 0.4 mm3

Severe Calcium (n = 338)

81.4 (118/145) [74.1, 87.4]
71.0 (137/193) [64.0, 77.3]
67.8 (118/174) [60.3, 74.7]
83.5 (137/164) [77.0, 88.9]
0.81 [0.76, 0.85]
28[22,35]
0.26 [0.18, 0.37]

Varere et al; Radiology. 2011 Oct;261(1):100-8.



et CoroTDM temporal resolution = 83 msec

independent of FC and eliminates the need for dual-
segment reconstruction algorithms

Diagnostic Accuracy according to Calcification

Calcium Score Positive Predictive Negative Predictive Image No. of Nondiagnostic
(Agatston units) Sensitivity (%) Specificity (%) Value (%) Value (%) Accuracy (%) Quality™ Segments’

=100 82 (1417) 99 (343/347) 78 (14/18) 99 (343/346) 98 (357/364) 1.6 06 1
=100 to =400 82 (31/38) 95 (238/251) 70 (31/44) 97 (238/245) 93 (269/289) 20*+04
93 (187/201) 84 (316/375) 76 (187/246) 96 (316/330) 87 (503/576)

Calcification = seul facteur limitant la fiabilité diagnostique (FC et variabilité: NS)
(P .001)

Brodoefel et al; Radiology: Volume 247: Number 2—May 2008
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QCM choix simple: coroTDM et coronaropathie
Une réeponse fausse

A. Alameilleure sensibilite / autres tests diagnostique

B. Alameilleure spécificité/ autres tests diagnostique

C.  Alameilleure VPN/ autres tests diagnostique

D. Permetdéliminer une coronaropathie chez les patients a risque faible/




Comparaison des performances diagnostiques

Diagnosis of CAD

Sensitivity (%) | Specificity (%)
Exercise ECG »91.%4.% 45-50 85-90
Exercise stress echocardiography® | 80-85 80-88
Exercise stress SPECT*% 73-92 63-87
Dobutamine stress echocardiography® | 79-83 82-86

Dobutamine stress MR|!%° 79-88 81-91 Intermédiaire a élevée

Vasodilator stress echocardiography® | 72-79 92-95
Vasodilator stress SPECT™% 90-91 75-84
Vasodilator stress MR]| . '00-102 67-94 61-85
Coronary CTA=!®-1% 95-99 64-83 Faible & Intermédiaire
Vasodilator stress PET™"- % 10¢ 81-97 74-9|

ESC Guidelines SCAD 2013; European Heart Journal (2013) 34, 2949-3003



Probabilite Clinique pre-test

Patients with suspected SCAD and
intermediate PTP of 15% - 85%
l 2nd Coronary ICA
Consider: (imaging) CTAin (with FFR
* Patient criteria*/suitability for given test stress test| | suitable when
* Availability (if not patient® | | necessary)

done (if not done

* Local expertise
before)’ before)®

_ Exercise ECG if feasible - stress T T T
Stress testing PTP 15-65% imaging testing? preferred
| for ischaemia _, and —> | (echo®, CMR%,SPECT®, PETY)  — Undear |—> Determine patient
LVEF 250% if local expertise and characteristics and
availability permit preferences®
Ischaemia —

Stress imaging® (echo®, CMR,

PTP 66-85% or SPECT®, PET*); ECG exercise :
L | LVEF <50% without —— stress testing possible if - No ischaemia
typical angina resources for stress imaging Consider functional CAD
s Investigate other causes
No stenosis

Coronary CTA? in patients at low intermediate PTP (15% - 50%
. If suitaarb);e candid;:ed ( ) : Diagnosis SCAD established
* If adequate technology and local expertise available Stenosis —_ funher(:es: ;;'a;t)ﬁcadon

Unclear | —— | Ischaemia testing using stress
imaging if not done before’

ESC Guidelines SCAD 2013; European Heart Journal (2013) 34, 2949-3003



CTA chez le coronarien ?

* NON: Se=85%, Spe=90% si ATCD SCA, PCI*

* Stents: artéfacts, saufTC (>3,2mm 64 bar)

* Pontages: perméabilité++,
— avant chirurgie redux (trajet)

— pb: anastomoses distales -

'\ @



et recommandations ESC 2013

e 16 Use of coronary computed tomography angiography for the diagnosis of stable coronary artery disease

Recommendations Class*® Level®

Coronary CTA should be considered as an alternative to stress imaging techniques for ruling out SCAD in patients within the

lower range of intermediate PTP for SCAD in whom good image quality can be expected.

Coronary CTA should be considered in patients within the lower range of intermediate PTP for SCAD after a non conclusive

exercise ECG or stress imaging test or who have contraindications to stress testing in order to avoid otherwise necessary invasive lla
coronary angiography if fully diagnostic image quality of coronary CTA can be expected.

Coronary calcium detection by CT is not recommended to identify individuals with coronary artery stenosis.

Coronary CTA is not recommended in patients with prior coronary revascularization.

Coronary CTA is not recommended as a ‘screening’ test in asymptomatic individuals without clinical suspicion of coronary artery
disease.

-Apnée possible (8-15 sec)

-BMI < 40kg/m?

-CAS < 400

-Rythme sinusal

-FC < 65 bpm (idéalement 60: BB po ou IV, ivabradine)

ESC Guidelines SCAD 2013; European Heart Journal (2013) 34, 29493003
* Abbara S. J Cardiovasc Comput Tomogr 2009;3:190—204.
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QCM choix simple: coroTDM-Stratification du risque
Une réponse fausse

A. Lenombre d'arteres pathologiques est pronostique

B. L'analyse de plaque est possible

C.  Uneplaque arisque est hypodense (core lipidique)




NOMBRE d’arteres atteintes

24 775 patients; Suivi 2,3+/-1,1 ans
coroTDM = 64 barrettes

Adjusted Hazard Ratios for All-Cause Mortality
for Patients <65 Versus =65 Years of Age

Age <65 Yrs

o
d
wu

Sunival Probability

e
=3
o

Age =65 Yrs

Variable 95% Cl p Value

95% Cl p Value

Normal Reference Reference
Nonobstructive 0.98-251 0.0594
1-vessel disease L 122-369 0.0080
2-vessel disease 2.16-7.40 <0.0001
3-vessel disease or left main disease 343-112 <0.0001

Reference Reference
1.08-247 0.0212
125-3.07 0.0036
151-4.02 0.0003
1.95-4.92 <0.0001

1 G Adjusted Hazard Ratios for All-Cause Mortality for Female Versus Male Patients

Female

CAD Severity 95% Cl p Value

Male

95% CI p Value

Normal ! Reference Reference
Nonobstructive 110-254 0.0160
1-vessel disease 111-301 0.0176
2-vessel disease : 163-5.07 0.0003
3-vessel/left main disease 247-718 <0.0001

1

152
2.05
281
327

Reference Reference
0.97-2.40 0.0689
125-3.35 0.0043
165-4.77 0.0001
1.96-5.45 <0.0001

0

T

15

Survival Time (Years)

Min et al; J Am Coll Cardio
Aug 16;58(8):849-60

Normal
n-Obstructive
p<0.0001

1-Vessel CAD
p<0.0001

2-Vessel CAD
p<0.0001

3-Vessel CAD
p<0.0001

|. 2012




LAD

PLAQUE

-Absente: déces=0,22-0,28% / an
-Plague sans sténose: taux < 0,5% [ an

MOLLES <30HU: core lipidique (IVUS)
30-150 HU: chape fibreuse
REMODELAGE POSITIF>10% diametre segment réf

Motoyama S; J Am Coll Cardiol 2009;54:49-57.

FU = 27+/-10 mois



et prediction du risque de SCA Low Attenuation <30HU

Positive Remodeling >1.1
Napkin-ring sign:
Ring > adjacent+ atténuation <130HU

— Plaques with no high-risk feature
Plaques with 1 high-risk feature

2
o
o«
8
£
o
>
w
2
5
=)
E
3
o

Plaques with 2 high-risk features
Plaques with 3 high-risk features

Follow Up (Years)

Otsuka et al; JACC Cardiovasc Imaging. 2013 Apr;6(4):448-57.



PRONOSTIQUE:

Brilliance 64, Philips Healthcare

Dual source CT sacnner Siemens Definition

FOV 203.0 mm
SWS5.20 mm c

e U : * - :
. .' /an-r X(H; . |
Ny

1650 patients, suivi 26+/-10 mois
Algorithme Comprehensive Cardiac Analysis

21.00 |

Tide |
4 e (o ot
10cm = = e —
« anomynous I - e
. Los - T
| MIP R -
p C_200 .
PH w  BOD

L ecture conventionnelle

Calcium score
250% stenosis

Segment stenosis score
Non-calcified plaque content

Mathijs et al,

Algorithme semi-automatique

Plague volume
Plaque burden
Plaque area

Plague non-calcified percentage
Plaque attenuation
Plaque remodeling




PRONOSTIQUE

ROC Curve

1.0

Difference in Semiautomatically Quantified Plague
Characteristics Between Culprit Lesions and
Nonculprit Plaques Within Patients Who Had

ACS (n = 24) 2
=
Culprit Plaques  Nonculprt Plagues ‘5
(n=24) (n =174) p Vaue c
Plaque total volume, 25.4 (13-69.6) 95(19-438)  0.04 3
l‘l'l'l13
Plaque noncalcified 34(0-188) 0(0-54) 0.005
volume, mm®
Plaque burden, % 39.0 (245-560)  290(120-39.3)  0.02 — FRS: AUC 0.59
Plague area, mm? 5.0 (24-86) 33(0.9-5.9) 0.04 - Ff‘\!:;%;(r:\?/g\l:gnsaﬁo(ﬁ 82;
R | e T A "— FRS+conventional+CT quantification: 0.79
Plaque remodeling 13(12-15) 12(10-14) 0.06 0.0 | I I T
e 0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Mathijs et al,
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QCM choix simple: coroTDM-TAV]
Une réponse fausse (pas completement vraie !)

A. Lescanner avec gating cardiaque est un examen complet avant TAVI

B. |l permet de mesurer la taille de I'anneau

C. Il permet de choisir la bonne prothese




>64 barrettes, résolution spatiale o,smm
Gating ECG, reconstruction toute phase

» g

Kasel et al; J Am Coll Cardiol Img 2013;6:249 — 62



Diameter (mm) 23 26 29

\ Area (mm)? ":‘\, TN N 661 ‘\
: 1 )
Choix de la prothese Cinsior i Q/ y Q,:N ¥
Height 143mm
RSN
{z}’; ;_’. ""'v‘,i

Annulus Range

Mean Diameter  TEE (mmp 21-22 24-25
2 CT MD (mm)? 22-23 25-26
CT Area (mm?)* 380 - 415 490 - 530
CT Perimeter (mmj* 69.0- 72.0 78.5-81.5
= Area
Distance Coronanes
(mmy
g BAV 23 mm BAV 25 mm
= Perimeter - -
Diameter (mm) 23 26 29 31
=P = Sinus Width
Height a5 mm 52mm
' ¢ M
<&=Pp = Diamter of the ': » } Q R U n)
Sinutubular Junction W\ 7 4 \ VN7 4
Area (mm?) | 415;1 ’f 754
N s i X 4;' i A
<> = AsAo Widthin 4 cm RN s
Distance from Annulus Perimeter (mm) 72.3 97.4
4P = Sihus He|ght Annulus Range
TEE (mm)*
&=p = Distance to Coronaries "™

CT Area (men)*

CT Perimeter {mm)*

BAV 20 mm
BAV 23 mm

BAV 26 mm

AsA0 Width (mm)*
Sihus Height (mm)*

Sinus Width (mm)*

Kasel et al; JAm Coll Cardiol Img 2013;6:249 — 62



MSCT preTAVI: sizing et risque d'IAO

oblique coronal oblique sagital Double oblique

w axial Plane

Exemple de la Edward Sapien XT

Diameter: 27.2 x21.6 mm
|

Taux d'l1AO >2: 76% Area: 450mm?2
Taux d’lao minimum si oversizing >25% (r = -0.236, p<0.02)

Plus fort taux d’lAO si ratio <15% (0% vs. 15.8%, p<0.02)

PM: 5.3% si oversizing <15% vs 16.7% si >25% (p<0.23)




TAVI procedures et MSCT Diametres iliaques

Calcifications
Anneau aortique
Distance anneau-ostias

LAO 5
CRAN 10

Scantime: 1.37s
Scan length: 587 mm

SIEMENS | Doc Server: SYNGOVIA

CT TAVI Planning

Spatial resolution: 0.33 mm
Pitch: 3.4

Rotation time: 0.28 s
Temporal resolution: 75 ms
Tube voltage: 120 kV

* CA: Contrast agent Diametre et position / anneau: prédictifs IAO=2 post TAVI

Courtesy S. Gaul, University of Erlangen-Nirnberg, Erlangen, Germany



CoroTDM

Calcification aortiques associées a

-un CAS plus éleveé

-un sur-risque d’ événements coronaires: HR=1.72
-une surmortalité: HR=2.51

Q
o
©
et
c
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(3
B
[ 5]
o

Table 6 Management of coronary artery disease in
No AVC AVC

patients with valvular heart disease

I CAcC Score =0 | CAC Score 100-300
[ | cAC Score < 100 CAC Score > 300

Coronary angiography® is recommended

before valve sur.gery in patients with severg Préopératoi re de RAC, VS COro:
valvular heart disease and any of the following:
* history of coronary artery disease Se =80%
* suspected myocardial ischaemia“ _ 0
* left ventricular systolic dysfunction Spe = 86 A)
*in men aged over 40 years and VPN= 75%
postmenopausal women .
*>| cardiovascular risk factor. Ag reement coefficient =o. 64
®Level of evidence. .
“Multi-slice computed tomography may be used to exclude coronary artery '(l)akaml et a||, JACC Cardi | 2912 Aug-SJep,.log('86-9).424-31
disease in patients who are at low risk of atherosclerosis. Wel_']s Sl ardiovasc Imaging. 2012 Jun;5(6):619-25
dbocs pai i : Cornily et al; 2010 Mar;103(3):170-5

European Heart Journal (2012) 33, 2451-2496






. . DT = 11% des motifs de consultation au SAU
TRO . d ppl Ication TRO: Se et Spe =TDM dedié (coronaires [ AP/ Aorte)
Evite d” autre examens dans 75% des cas

<100ml produit iode Co(t / efficacité favorable
5-9 mSv




liee aux examen cardiaques

Examination

Effective dose (mSy)

Equivalent n. of chest x-rays

CONVENTIONAL RADIOLOGY
& Chest x ray (single postero-anterior)
NUCLEAR MEDICINE
& Tc-99 m tetrafosmin cardiac rest-stress (10 mCi+30 mCi)*
& Tc-99 m sestamibi cardiac |-day rest-stress (10 mCi+30 mCi)*
& Tc-99 m sestamibi cardiac 2-day stress-rest (30 mCi+30 mCi)*

[6 TI-201 cardiac stress and reinjection (3.0 mCi+1.0 mCiy*

& Dual isotope cardiac (3.0 mCi TI1201 + 30 mCi Tc-99 m)*
64-Slice CARDIAC COMPUTED TOMOGRAPHY

[6 ECG pulsing, no aorta*™*

% No ECG pulsing, yes aorta™
INTERVENTIONAL RADIOLOGY

& Conventional rhythm device™*

& Cardiac resynchronization device™*

& Cerebral angiography **

[6 Coronary angiography *+

& Abdomen angiography ¥+
& Peripheral angiography™*

[6 Coronary angioplasty ¥+

& Peripheral angioplasty™*
& Radiofrequency ablation™*
& Valvuloplasty™*

600
775
1500
1600

450
1450

70
275
80-530
155-555
300-1150
135-700
3401445
500-600
850-1250
1450

Picano et al; Cardiovascular Ultrasound 2007, 5:37
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DFOV 10.1
STND Phi75% (No Filt)

Systeme veineux coronaire

Variations anatomique

STND Ph:75% (No Filt) STND Ph75% (No Filt)

0L 135LA0 8 CRA

kv 120
mA 738
Rot 0.35s/CH 8.0mmyrot

-2

STND Phi75% (No Filt)
0L 170 RAO 10 CAU

0L 180 LAO 11 CAU



Systeme veineux pulmonaire




Scanner [cartographie magnetique (Cordis®)

FUSION
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QCM choix simple: coroTDM: fonction, perfusion
Une réponse fausse

A. Lafonction VG globale en coroTDM est fiable

B. Lafonction VG segmentaire est fiable a 9o%

C. Laperfusion en coroTDM est analysable comme en IRM




FEVG FEVD - MSCT

Standard Mode

ES (LV) ED (LV)
41.05ml 118.45m|

ml

= Fonction/10% RR

0% 10%. 20% 30% 40% 50% 60% 70% B80% 0%

Oms  113ms 226ms 339ms 462ms 585ms 678ms 791ms 904ms 1017ms

= Coupes 2mm

Indexed Values

Standard Yalues
Standard Mode L HETTElEEs
Ejection Fraction %] 66 56-78
Myocardial Mass ED [a] 134.43 118-238 4 - -
Stroke Volume [mi] 781 51-133 — Detectlon aUtO| I lathue
ED Volume [mI] 119.15 77 -195
ES Volume [mI] 41.05 19-72
Cursor Volume [ml] 104.02 C O n t O U rs
Cardiac Output [#min] 531 282-882
Height: 179 [em] 5 [ft) 10 [in] Sex: Male
Weight: 86 [kal 190 [Ibs] BSA [m?): 207

= VVolumes, diametres, fonction,
weiznier [11ASSE

D

' = Fonction régionale:
épaississement systolique,
segmentation 17 AHA

M 256256




TDM Bi-tube Dual Energy

TABLE |: Global and Time-Dependent Left Ventricular Functional Parameters
Assessed by Dual-Source CT and MRI

Functional Parameter Dual-Source CT MRI p? Pearson’s r (p)°
EDV (mL) 148.6 + 55.2 146.4 + 56.6 0.042 0.98 (< 0.0001)
ESV (mL) 70.5+ 352 69.1+35.8 0.18 0.99 (< 0.0001)
SV (mL) 79.8 + 26.7 113+ 21.6 0.35 0.96 (< 0.0001)
EF (%) 54.1+104 548+ 11.1 0.24 0.95 (< 0.0001)
PER {mL/s) 4159+ 1232 3986+ 1156 0.12 0.79 {< 0.0001)
PFR (mL/s) 416.1£171.3 389.2+ 1829 0.069 0.84 (< 0.0001)
Time to PER (ms) 129.3 + 28.2 121.6 £+ 37.5 0.18 0.68 (0.001)
Time to PFR from ES (ms) 167.7 + 29.1 156.7 + 34.0 0.32 0.64 {0.0026)

Note—Data are + SD. EDV = end-diastolic volume, ESV = end-systolic volume, SV = stroke volume, EF = gjection
fraction, PER = peak ejection rate, PFR = peak filling rate, ES = end-systole.

3For differences between imaging techniques, p was obtained by paired Student’s ttest.

bPearson’s rand the corresponding p quantify the magnitude of correlation.

Harald Brodoefel et col. AJR 2007; 189:1064—1070 Grude et col, Invest Radiol 2003;(38)10:653




MSCT -ETT

100+

OCT and Echo
Digagres

BCT and Echo
Agras

Mo. Regions
M i AbM by
Echa

AbN N ABbN N AbN N

LAD LCx | RCA
Coronary Artery Territory

Table 4

MDCT assessment of segmental function versus echocardiography as the gold standard (normal or abnormal )
Positive Predictive
Segments Value
80% (443/495) 80% (546/616)

Segment No. of Sensitivity Specificity Negative Predictive Accuracy
Value
| 6-se gment approach 616 66% (103/155)  96% (443/461) 83% (10121
3-segment approach
All segments £ .
Left anterior descending segments J (7/9)
Left circumflex segments J (11/13)
Right coronary segments

206 (12/23)

Dirksen et col AmJCardiol 2002; 90:1157

Lessick et col, AJC 2005 Oct 1;96(7):2011-5
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en Scanner

HOc,cOH HOcH,c+OH
OH  conncHex,OH

HOcx, ! I I I
ol D -
HOCHcHN N CoCH,C0 coNHtl:n-&«OH

GOH | oy Gyl cH;OH

lodixanol
ratio 6.0

OH OH OH OH
WWN}H&Z oomucu}cm:’u2

I ! I I
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Mémes caracteéristiques biologiques, mémes poids moléculaire, diffusion extracellulaire
Mémes propriétés pour évaluer la perfusion myocardique.

Sémiologie MSCT = IRM

1°passage: perfusion, passage tardif, rehaussement tardif



-Gating prospectif avec modulation de dose

-1°passage post injection PCl (100-140cc)
Collimation 64*0.625mm, 120 Kv

Hypodensité 20HU<myocarde adjacent

-Defect tardif: 5-10min apreés
Collimation 32*1.25mm, 8okV

1.5 MSv

Réhaussement tardif 20HU>myocarde
adjacent

Reconstruction coupes axiales smm base-
apex
Planimétrie, phases 0-75%, ES




MSCT vs IRM

1°passage

Average Darl
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1K 150 0 =y 160 150
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Taille de | infa rctus, modele animal Infarct size TTC pathology Infarct size TTC pathology Infarct size MRI

Lardo etal 2006 Jan 24;113(3):394-404. Gerber et al. Circulation 2006 113(6):823-33



Pronostique

Hypodensite persistante sur temps tardif
| Séquelle scintigraphique a distance

Sensibilité 78%  Spécificité 91%

hodensiteé persistante



MSCT 64 barrettes 24+/- 12min post coro
SANS réinjection de PCl

Sous endo <50% épaisseur myocardique
Prédiction viabilité écho de stress 4sem

e’ LMLR A

Sensitivity Specificity Accuracy PPV

92 (74-99) 100 (72-100) 94 (81-99) 100 (85-100)

‘T3
A
- 9

e :]:51
— 3

o




PERFUSION ET

Concentration

Maxipnum slope

Time

e — - A Hospi Sirio Livanes J—
» SOMATOM Defiton Flash CTHU
#24-Dec-1965, M, 44 CT20104 805

#00000
03-Aug-2010
15:521883
5IMAD

COMPOSITE

) 40—

MIP [HU] 8351 123.76
BF [ml/100ml/min] 41.22 119.31

BY [ml/100ml] 873 ki

. @,
:3100 /\ ' \ J

3: Ho et al., JACC 3 (8), 2010
2: Bamberg et al., EurRad 20, 2010

Enregistrement de la prise de contraste myocardique
pendant 30 sec

Flux myocardique: pente maximale de la courbe d’
attenuation

Dose : 9.2 —9.6 mSv23 (CT) vs. 10 — 20 mSv3'> (SPECT)

Flux myocarde ischémique: 41 cc/ 100 cc/ min
Flux myocarde sain: 119 cc/ 200 cc/ min

Rotation time: 0.28 s
Temporal resolution: 75 ms
Tube voltage: 100 kV
Prospectively triggered scans
for3os

Dose: 9.98 mSv

5: Earls et al., Radiology, 2008
4: Thompson, Journal of Nuclear Cardiology, 2006



Exemple VISCT PERFUSION STRESS

Patent stent Stress

FLUX zone ischémique:
118 cc/ 100 cc/ min

FLUX myocarde sain:
112 cc/ 100 cc/ min
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—modeélisation mathématique; dynamique des fluides

A A: Lumped-parameter heart model B: Windkessel model

Rav Lav  Ruat Lvan Ry
A
Pia E(t)

a-m: Lumped-parameter coronary model

Pressure (mmHg)

160
130
1
10
100
)
)
o
®
0
i

" Pressure (mmHg) - Velocity (cm/s)
80 100 25 50 7%
n 0

Taylor et al; J Am Coll Cardiol 2013;61:2233—41



103 pts, CTA, QCA, FFR

Lt Diagnostic Performance of FFR;; and CCTA on a Per-Vessel and -Patient Basis
Per-Vessel Per-Patient
Measure FFRcr =0.80 (95% CI) CCTA Stenosis =50% (95% CI) IFFRCY =0.80 (95% Cl) CCTA Stenosis =50% (95% Cl)
Accuracy 84.3(77.7-90.0) 58.5(50.4-66.2) 87.4(79.4-931) 61.2(51.1-70.6)
Sensitivity 87.9 (76.7-95.0) 91.4(81.0-97.1) 92.6 (82.1-97.9) 94.4 (84.6-98.8)
Specificity 82.2(73.3-89.1) 39.6 (30.0-49.8) 81.6 (68.0-91.2) 245(13.3-38.9)
PPV 739 (61.9-83.7) 46.5(37.1-56.1) 84.7 (73.0-92.8) 58.0(47.0-68.4)
NPV 922 (84.6-96.8) 88.9 (75.9-96.3) 90.9 (78.3-97.5) 80.0 (51.9-95.7)
LR (+) 4.94 (3.54-6.89) 1.51(1.33-1.73) T 503 (334-7.59) 125(1.11-141)
LR (-) 0.147 (0.097-0.224) 0.22 (0.127-0.370) 0.091 (0.046-0.181) 0.229 (0.097-0.541)
*
S:o%(?)i ROC Per Patient o4
03 ¢ o . o
0.80 02 o* S e ‘s - %
- 0, 8,7 b ¥ Z Z e ¢ : . : ‘:‘.‘:o TN \.Ya' ‘9:'2'
< b % “0 :‘; oo ’ e -I - . f
S c s . . *
S B @ / ——FFR-CT, AUC=0.92 N . ‘
o L* / -
/ - =CCTA, AUC=0.70 041 ee
0.30 o - Mean difference +0.022, Standard deviation 0.116, p=0.016

0.30

FFR

T
06

(FFR+ FFR/2)

Koo et al; J Am Coll Cardiol. 2011 Nov 1;58(19):1989-97
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252 pts, 150 vaisseaux sténose 30-69%: FFR CTA, QCA, FFR, =64 bar

CT stenosis 31-49%  QCA stenosis 50-69%

W FFR:+<0.80
CT 250%

Accuracy Sensitivity Specificity

80
78
41
I 27
PPV NPV

Pretest likelihood <70% (n=51) Pretest likelihood 270% (n=31)

Estimate, % No. of patients Estimate, % No. of patients
(95% CI) in group (95% ClI) in group

e e

Sensitivity 78 (52-94) 18 89 (52-100)

I
T e O o
K O 0 O
O i A

T

Specificity 67 (48-82) 9 (36-79)
PPV 42 (2067) 18 (2-52) 11

NPV 69 (50-84) 65 (41-85) 20

Nakazato et al; Circ Cardiovasc Imaging. 2013 Sep 30.
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10.

Seécuriteé




Evolutions RX et evolutions techniques

Coronarographie diagnostique: 3 —10 mSv

* Retrospective Spiral (Reference mode)

0% 0% 0% 0% 0% 0% 0% 0%

75% 40%75% 40%75% 40%75% 40%75% 40%75% 40%75% 40%75%




optimisation des protocoles

Facteurs associés a une dose <10 mSv: &

-Voltage du tube 100 kV (vs 120 kV)
(odds ratio 3.12): - 40%,

Radiation (mSv)

- Gating prospectif (OR 2.236)
- BMI <30 kg/m? (OR 1.731),

Y

Q

N

§ Q0"” S "9 »
& @S

g : ¢ ; < : ¢
\0\ ‘)QQ ‘\04 \.‘\\\ ) ¥ o ‘\c.; g }0 ‘!3

\\Q L\Q ‘)\\ >
o F & K

o

- Femme (OR 1.092) 00

\\é‘ S \\o“-
LA L v

Follow-up| B Follow-upll

Autres:
-Fenétre d” acquisition réduite: 1.8mSv

-Dual Source CT (acquisition du volume cardiaque en 300 msec):

Chinnaiyan et al; Circ Cardiovasc Imaging. 2013 Sep;6(5):646-54.






PROMISE Trial Design

Symptoms suspicious for significant CAD,

Requiring non-emergent noninvasive testing

Randomizatinn
Coronary Computed Tomographic Angiography for Selective Cardiac Catheterization (CONSERVE)

This study is currently recruiting participants. ClinicalTrials.gov Identifier:
NCT01810198

First received: February 22, 2013

Verified September 2013 by MDDX LLC

Sponsor:

MDDX LLC A prospective, randomized controlled multicenter trial to determine the clinical and cost
effectiveness of a "selective catheterization" strategy versus a "direct catheterization" strategy

Collaborator: for stable patients with suspected but without known CAD and clinical indication for non-

GE Healthcare emergent invasive coronary angiography.

Information provided Primary endpoint of non-inferiority for rates of major adverse cardiac events (MACE)
MDDX LLC

Subsequent testing/mgmt per'care team + guideline care
Average f/u 30 months

1° = 30 mo death, Ml, Complications, UA hosp
2° = MACE components, Costs, QOL
Safety: Radiation exposure
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Actualites en imagerie cardiaque en 2014




CONCLUSION
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1. Exclusion coronaropathie /VPN

2. Stratification du risque coronaire:
— Score calcique

— Analyse de plaque

3. TAVI: préparatoire, réeduction des IAO

4. TRO: DT aux urgences







