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 Before CMR to optimize examination

 Patient characteristic and clinical conditions, MR
sequences

e (Contrast media administration
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Cardiac MR is the answer but which
is the question?
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Il Cardiologo che NonN vorrestj

*Non con I
' radiolog;::shc: € problematiche tecniche
- °Crede realmente che la RM sj
RISONANZA'MAGNETICA CARDIACA OGGI g 3_EM non invasiva M
; N . Ive la RM come “cassazione”
Radiologo e Cardiologo insieme °Chiede la RM per “pren bt
per evitare di mettersi in gic
sul proprio terreno culturale

- Centro .
Congrés‘ SGR
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Patient characteristic and clinical conditions, MR sequences
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FA=45° 75° 105°

EF=37.1%
=74 beats/min

HR

EF=58.4%
HR=77 beats/min

Magnetic Resonance in Medicine 73:1095—-
1103 (2015)

Optimal Flip Angle for High Contrast Balanced
SSFP Cardiac Cine Imaging
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Fasi cardiache

Spessore
Matrice

Gap slices
Turbo SENSE

Voxel size

150 142,18

100

50

30 20
8 mm 10 mm
220x 220 140x 120
0 mm 6 mm
1,7 3

1,67x1,67mm  2,00x 2,00 mm

m AC Standard
AC Fast

e LV EDV

e LV ESV

e RV EDV

e RV ESV

e LV EF

® RV EF

p=0,2360

p= 0,1537
p=0,7089
p=0,2914
p= 0,2455

p=0,1698
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¥ Algerithm

Select an sjection fraction algorithm:
Biplane : 9

¥ ROls

Create these ROs in order to be abla t
executa the Biolana aloorithm:
Diastole:

(/] Length
(/] Horizental Long Axis Area

° Wartical Long Axis Area
Systola:

/] Length

[+] Horizontal Long Axis Area
(/] Vertical Lang Axis Area

¥ Result
The ejection fraction iz 38.1%.
Details

T
) )
ON MEDICO'

—
-~ ‘.‘
.

Algorithm: Biplane
Patient ID: 9000949601
Name: Beccuti Carlo
Date of Birtn: 10/02/43

V= 8 HorArea-VerArea
3 L

Diastole volume: 193.43 m!

Systole volume: 117.86 mi

Ejection fraction: 39.1 %
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MIOCARRIO NORMALE
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CMR First-Pass Perfusion for Suspected
Inducible Myocardial Ischemia
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Patients with Stable Chest Pain and Symptoms
Despite Adequate Medical Treatment

SURVEY to localize the heart and plan the
short- and long-axis views
c Adenosine infusion (140pg x kg™ x min™) 5
© for 3 min or Regadenoson injection L5
‘3 (400 pg for 10 sec)
-
o Contrast injection: 0.05-0.1 mmol/kg Gd-based
o contrast agent in the 3rd minute of adenosine
o stress or 1 min after regadenoson during 0
[ Perfusion CMR ;
= min|
() Top up contrast agent to 0.1 mmol/kg
(=)
I
g STANDARD CINE CMR imaging sequence
£
E Full coverage of the LV:
s 11 — 13 SAX, 3 LAX (2-, 3-, 4-chamber view),
O alternatively a minimal dataset of
W 3 SAX and 3 LAX 15
= min
O
g STANDARD LGE imaging sequence
w .=
(GHt=)) . o . .
] 10-15 minutes after gadolinium administration
E | Full coverage of the LV as for CINE 20
min
—
c Optional
& Same sequence as for stress perfusion
3 g Adenosine: wait 10 min. before 2" perfusion study | 55
(£ ‘E Regadenoson: administer aminophylline min
o 125 mg IV and wait 10 min.

Charlotte Manisty, PhD, MRCP
David P. Ripley, MRCP - .

wnas ey w0, pr0 v~ SPl@NIC SWitch-off: A Tool to

Gabriella Captur, MD, MRCP, MSc

Timothy C. Wong, MD, MS i :
surenc oo ASSESS Stress Adequacy in Adenosine
Sven Plein, MBChB, PhD

Charles Peebles, MRCP, FRCR i ' inA

s s wiereies Perfusion Cardiac MR Imaging

John P. Greenwood, MBChB, PhD

James C. Moon, MD, MRCP

radiology.rsna.org = Radiology: Volume 276: Number 3—September 2015
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Mahrholdt H, Wagner A, Judd RM, Sechtem U, Kim RJ. Delayed enhancement
cardiovascular magnetic resonance assessment of non-ischaemic
cardiomyopathies. Eur Heart J. 2005 Aug;26(15):1461-74.

HYPERENHANCEMENT PATTERNS

Ischemic Nonischemic

A. Subendocardial Infarct A Mid-wall HE

* [diopathac Dilated + Hypertrophic * Sarcosdosis

Cardiomyopathy Cardiomyopathy

* Myocarditis * Right vemtricular ;
pressure overload (¢ * Anderson-Fabry
congenital heart discase, .« Chagas Discase
pulmonary HTN)

* Myocardstis

B. Epicardial HE

* Sarcoidosis, Myocarditis, Anderson-Fabry, Chagas Discase

B. Transmural Infarct

C. Global Endocardial HE

2005

« Amyloidosis, Systemic Sclerosis, Post cardiac transplastation
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When Should We Use Contrast
Material in Cardiac MRI?

Elisabeth H.M. Paiman, MD* and Hildo J. Lamb, MD, PhD

Indication

Myocardial infarction
(viability assessment,
postreperfusion therapy)

Myocardial ischemia
(viability assessment,
postreperfusion therapy)

Nonischemic
cardiomyopathy (including
arrhythmia and myocarditis)

Cardiac mass

Coronary artery
anomalies/patency

Large vessels

(including congenital disease
and pulmonary vein evaluation
pre- and postablation)

MRI protocol with
contrast material

LGE imaging
ECV mapping

Stress perfusion imaging

LGE imaging
ECV mapping
Early gadolinium
enhancement
(for myocarditis)

First-pass imaging
Postcontrast T1-weighted
imaging

LGE imaging

Contrast-enhanced

T1-weighted MRA

Contrast-enhanced

T1-weighted MRA

(also for pulmonary
vein evaluation)

MRI protocol without
contrast material

Native T1 mapping
Stress wall motion imaging

Native T1 mapping
T2-weighted black and
bright blood imaging
(not discussed)

T2 and T2* mapping

(not discussed)

T1- and T2-weighted imaging
(with and without fat suppression)
Native T1 and T2 mapping

Time-of-flight imaging
Balanced SSFP imaging

Balanced SSFP imaging
(thoracic aorta)
Partial-Fourier FSE imaging
(peripheral arteries)
Time-of-flight imaging
Phase-contrast imaging

Quiescent-interval sli
selective (QISS) imagzgo 1 7
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Clinical experience

T1 mapping nativo
Valor medio 1140 msec W

CINE-SSFP

T1 mapping 15 min
Valor medio ECV 55%
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Clinical experience

HLA Limits

' . 4 ‘
VLA Limits
- -
' |
m
Nest HO GATED_EM
\L
izl REST ; " ;
Prefiiver 1 Bw 0.53/8 Quant 8-> VLA 6.64 mm (I HLA 6.84 mm A > SA
Fixe Saze 3 6.69
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Clinical experience

T1 Mapping and ECV in clinical practice
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Patient male, 75 yo.

- known CAD treated with DES and recent
hospitalization for dyspnea and subsequent

Acute myocarditis

. TC Chronicm
nephrotic syndrome. e syst.Sclerosis
DCM
- Clinical and echocardiographic suspicion of B
cardiac amyloidosis in renal failure. o

Fabry

Native T1 values (milliseconds)

Iron

Q
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Y%

' 100%

Extra cellular volume (ECV)
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Clinical experience

>

B Native T1: 1100 msec
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Take Home Message

To optimize a cardiac MR examination it is essential to evaluate the clinical indication and use

a study protocol appropriate to the information requested and the technical requirements
available.

Knowledge of the technique is fundamental to obtain the best compromise between image
quality and acquisition time



