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Indications partagées

- Anatomie
Intracardiaque:
- Etude pre et post-operatoire
- Tumeurs, thrombus, péricarde

Extracardiaque

- Gros vaisseaux

- Shunts et montages chirurgicaux
- Artéres coronaires proximales



Scanner vs IRM

- Scanner - TRM
v' Irradiant v' Non irradiant
v Examen court v Examen long

v' Haute disponibilité v Disponibilité limitée



Indications Scanner

Anatomie

+ Analyse des artéres coronaires

- Deétails anatomiques dans les pathologies de gros
vaisseaux et rapport avec les bronches

+ Etude des collatérales aorto-pulmonaires

- Etude du parenchyme pulmonaire



Indications Scanner

Analyse des artéres coronaires

v’ Confirmer une anomalie coronaire vue a |'echo
(ALCAPA, ARCAPA..)

v’ Controle post opératoire (anomalie coronaire, TGV)



SnapShot Pulse: How it works

Prospective ECG gating Axial and
Step & Shoot

Real-time heart rate monitoring and
gating
Not a single phase; it is a phase range

Dose and exposure time are heart
= rate independent

Prospectively gated acquisition - SnapShot Pulse
__Toble Table
o,

K10y on Lime
Target Phase range

Retrospective gating helical acquisition




SnapShot Pulse: How it works

0% 40% 75% | 80%

Best phases for coronary study
«If HR<65 bpm: best phase for RCA
and LCA is 70%-80%
«If HR> 65 bpm: 80% for LCA

40% for RCA

When HR is low, only diastolic phase
is need for coronary artery
assessment

If HR is high, systolic phase is needed
whatever the temporal resolution,
this is physiological




Helical versus Pulse

Retrospectively gated helical ocquisition

bomddnb Loy

Prospectively goted oxicl acquisition - SnapShot Pulse Helical with ECG mod

Taba
move

Tabke
move

- X-rgy exposure time

Helical: pitch 0.16-0.24 <> overbeaming
S.Pulse: Axial: pitch 1> No overbeaming

SnapShot Pulse




Scanner coronaire a Necker
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Scanner coronaire a Necker

5-7 years
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Scanner coronaire a Necker

0-4 years
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Scanner coronaire a Necker

8-18 years
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Scanner - Gating prospectif
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IRM - 3D avec double gating
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Indications Scanner

Anatomie

- Deétails anatomiques dans les pathologies des gros
vaisseaux et rapport avec les bronches
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Indications Scanner

Anatomie

+ Etude des collatérales aorto-pulmonaires dans I'APSO









ie complexe

Anatom




Anatomie complexe




Anatomie intracardiaque
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Anatomie complexe

13.6 mm{(2D)

V' 243 mm (2D)

: 213 mm(2D)
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Indications Scanner

Anatomie

- Etude du parenchyme pulmonaire









Indications IRM

* Morphologie, fonction et analyse tissulaire

- Morphologie, Volumes, Masses, Fonction des
ventricules

- Fonction des Valves cardiaques

- Perfusion myocardique/réserve coronaire/réserve
contractile

- Perfusion pulmonaire
- Etude du myocarde: inflammation/fibrose



Morphologie et fonction
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Anatomie
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Anatomie




Anatomie




Anatomie




Anatomie

Violume Renderrg Nocut




Anatomie




Volumes-Fonction










Criss cross
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VD systémique / Mustard




Rastelli




Chenaux atriaux / Mustard




Chenaux atriaux / Mustard




Chenaux atriaux / Senning







Valves: Velocimetrie




Antegrade volume = 73.5ml
Retrograde volume = 31.1ml
Regurgitation fraction = 42.3%
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Perfusion myocardique
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Réserve coronaire




Réserve coronaire




Réserve coronaire

Sector Label  Arrival Time (sec) Peak Time (sec)  Slope (/sec) Max Slope (/sec) w Intensity
1 88 213 16,7 22,4 1,4
4 88 213 7.5 249 i3
3 88 213 227 262 15
“ g8 213 178 s 09
S 88 213 196 23 09
5 108 213 2086 302 0,7

Sector Label  Arrival Time (sec) Peak Time (sec)  Slope (/sec) Max Slope (/sec) :.w':l Intensity
1 92 142 24 296 07
2 113 142 2886 27.1 0.7
3 113 142 292 298 05
q i3 142 331 33 05
5 2 142 387 398 R
6 9.2 142 289 268 06



Réserve coronaire
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Perfusion pulmonaire




Perfusion pulmonaire




Analyse tissulaire

» Oedeme

* Graisse

* Fibrose

+ Composition tissulaire (spetroscopie)



Analyse tissulaire

‘Pathologies inflammatoire: myocardite aigue,
péricardite

*Myocardiopathies: hypertrophique, dilatative,
dysplasie arytmogene du ventricule droit

*Recherche de fibrose ventriculaire dans les
cardiopathies congenitales (VD systemique,
Tetralogie de Fallot, ALCAPA etc)

‘Pathologies avec altération de la composition
tissulaire (pathologies métaboliques, glycogénose,
amyloides, Fabry disease)



Analyse tissulaire

Edema

l'|'2-weigh’red image sensitivity detects tissue edema with the
ong

T2 of water bound protons as the contrast-generating
mechanism, resulting in a high signal intensity of edematous
tissue.

Hyﬁeremia and capillary leak (myocardial early gadolinium
enhancement)

Contrast-enhanced fast spin-echo T1-weighted MR is used to
assess myocardial hyperemia and inflammation.

Necrosis and fibrosis (late gadolinium enhancement [LGE])

Myocardial LGE reflects irreversible myocardial injury (i.e.,
necrosis and fibrosis

Schultz JS, et al. Mayo Clin Proc. 2009



Hwnh =

Acute myocarditis

Cardiovascular Magnetic Resonance

Primary tool for non invasive assessment of
myocardial inflammation

Diagnostic CMR targets:.
Functional abnormalities
Pericardial effusion
Morphological abnormalities
Tissue characterization



Myocardite aigue

Diastole Systole T2--weighted image
Function Edema

Early enhancement Early enhancement Late enhancement
before contrast after contrast after contrast

Hyperemia, capillary leakage Necrosis/scar



CMR in Acute myocarditis

Table 1

Published controlled studies on CMR in myocarditis

Validation patir:ents conrt'rols

Friedrich et al, Circulation 1998 (9) Clinical 19 18
Laissy et al., Chest 2002 (11) Clinical 20 7
Rieker et al., RoFo 2002 §6) Clinical 11 10
Laissy et al., Radiology 2005 37) Clinical 24 31
Abdel-Aty et al., J Am Coll Cardiol 2005 Clinical 25 22
(13)
Mahrholdt et al., Circulation 2006 (40) Histology 87 26
Gutberlet et al., Radiology 2008 (34)" Histology 48 35
Yilmaz et al., Heart 2008 @3) Histology 55 30

289 179

Comp'mson to patients with acute myccardial infardion.

Comparison to patients with clinical evidence, but lack of immunohistologic evidence for chronic myocarditi:




Myocardite aigue
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CMR in Acute myocarditis

Overview of the Duagnosty Accuracy of Scveral Comburataons of Tese Crterna

Tgve NN, ey v Aoy N "y WY~

0w

MORAy A o G 0% AN v e - a0 s E LH

Selat o & Radvagy 2008 D8 by (8] L1 “ " -

ek LRSS n - - - -
et

MEOMA S o LS O ST 000 (AN e ) ] [ 5 e o

eheree o w Agoagy Pl e oA ~ LY “ L "

L LEEs ~ . © ™~ ©
Myie?

Aowiany ot . A O Cmpes 2008 (AN COwnw W - ”n - wn

SURANE o 8. RN 2008 4D g L 5] « Ch k] [

POONd RN - L% »” .t ” " -

CE R e e L RN (waw ™~ -~ - - ™
SURNE . RO 2000 8 LIS - . A ]
S — "o " ™ ® (:i)

— e C— . " .l P

——

LR e g mbmmaemn vl sbbomamers w1 o Tate O




T2

Wi 00w A0



.
w\ww‘ w2






W N0EEWS 403






Myocardite aigue
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Fibrose VD systemique




Cardiomyopathie
hypertrophique
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Tissue analysis

T2 sang noir LGE



Fibrose

LGE LGE



Progression
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Progression

IVS 12 mm, LW 10.5 mm



Progression




Tumeurs

TABLE 1: Cardiac MRI Finddegs of Cardiac Tumors
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Tumeurs

Fig. 1—Examples of sequences used for cardiac tumor assessment on cardiac MRI.

A, 62-year-old man with progressive dyspnea. Axial fast spin-echo image quickly allows identification of mass
(arrow), enabling subsequent sequences to be targeted to left atrium in this case. Left atrial myxoma was
proven at surgery.

B, 43-year-old woman with previously resected cutaneous malignant melanoma. Two-chamber {/eft), four-
chamber (middle), short-axis (right) steady-state free precession images. Tumor (ammows) is accurately located
using all three image planes. Presumed diagnosis is malignant melanoma metastases. (See also Fig. S1, cine
images, in supplemental data at www.ajronline.org.)
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Analyse tissulaire complexe

SPECTROMETRIE



Principe general de I'lRM




Principe général de la SRM
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En resume:

IRM : recueil du signal des molécules d 'eau
— Image

SRERM :

suppression du signal de | 'eau

recueil du signal des molécules

dissoutes O , .
—— caracteéerisation métabolique

Méme appareil, méme examen
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Principe: utilisation des differences de fréquence
de résonance des protons des différentes
molécules




Transformée de Fourier

o
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Fréquence/déplacement chimique




Cho Cr/PCr *

\ | Lac

NAA (N-Acetyl-Aspanate) : index de souffrance ou de mort neuronale

CHO (Choline) : marqueur des membranes (lésions, renouvellement),
de la myéline ou d 'une inflammation (bétaine)

Cr/PCr (Créatine-Phosphocréatine) : marqueur de densité cellulaire

Lac (Lactate) : témoin d 'un processus ischémique, d 'un dysfonctionnement
mitochondrial ou d 'une infiltration macrophagique




TE=35ms

m!: myoinositol, glie normale

Glx: glutamine-glutamate, « neurotransmetteurs »

Lip: lipides, nécrose ou contamination (scalp)



Choline/NAA Choline/Créatine
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1P Magnetic Resonance Spectroscopy in a Healthy Volunteer



Role de I'IRM dans les
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Merci pour votre attention...



