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Entità
vettore

magnetico

T1

tempo

Tessuto A
Tessuto B

Entità
vettore

magnetico T2

tempo
T1 T2

Miocardio 880 75

Sangue 1200 360

Grasso 260 110

Muscolo 880 45

Polmone 820 140

Tissue
Characterization
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TRANSMURAL 
HYPERENHANCEMENT



• No hyperenhancement =78% segments improved
• Only 1 out of 58 segments improved if hyperenhancement > 75%
• Less certain outcome for segments between 25-50%
• Same relationship in segments with most dysfunction
• Recent studies have also shown increased areas of DE indicates      
worse prognosis
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Relationship between transmural
extent of HE before bypass 
surgery and likelihood of 

increased contractility after 
surgery



At first, the application of T2-weighted 
imaging in the clinical setting is used to 

differentiate acute from chronic 
myocardial infarction. However, the 
most important application of MRI 

ischaemia-related oedema regards the 
evaluation of ‘salvaged myocardium’

J Am Coll Cardiol. 2009;54(23):2145 2153



After a prolonged ischaemia the necrosis becomes 
transmural and as final consequences a microvascular

damage may appear inside
infarction

MVO



J Am Coll Cardiol. 2008;52(3):181-189

Wu KC, Circulation 1998EDV ESV EF



NATIVE T1 e T2 
MAPPING 



Acute myocardial infarction

Myocarditis

Iron overloadMyocardial infarction

Aortic stenosis

T1 
MAPPING 
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ECHO STRESS



Long-term prognostic value of dipyridamole stress myocardial contrast echocardiography
Paulina Wejner-Mik Piotr Lipiec Jarosław D. Kasprzak
European Journal of Echocardiography, Volume 12, Issue 10, 1 October 2011, Prognostic Value of Dobutamine Stress Echocardiography in Patients With Diabetes Fabiola B. Sozzi

ECHO STRESS 
PROGNOSTIC VALUE



Il piccolo libro dell’eco-stress  E. Picano

CORONARY
RESERVE

The clinical use of stress echocardiography in ischemic heart disease
Rosa Sicari and Lauro Cortigiani
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SPECKLE 
TRACKING E 

STRESS
According to ROC analysis these myocardial 
deformation parameters had the 
greatest predictive value of significant 
coronary artery stenoses: longitudinal strain 
at high dose (AUC 0.811, sensitivity 89.4%, 
specificity 64.7%), longitudinal strain rate at 
high dose (AUC 0.855, sensitivity 88.1%, 
specificity 71.0% at high doses). The 
sensitivity and specificity of inducible wall 
motion abnormalities were 74.0% and 85.0% 
(AUC 0.798) and was lower compared with 
the diagnostic value of longitudinal 
myocardial deformation parameters.

Dobutamine-stress echocardiography speckle-tracking imaging in the assessment of hemodynamic 
significance of coronary artery stenosis in patients with moderate and high probability of coronary artery 
disease

https://www.sciencedirect.com/topics/medicine-and-dentistry/predictive-value-of-tests


•CE-MARC Study (752 patients): Stress CMR could safely be performed in all participants and had a better
sensitivity and specificity (86.5/83.4%) than SPECT (66.5/82.6%) for detecting significant coronary artery stenosis
Lancet 2012

•MR-INFORM Study (918 patients): Stress CMR had a similar outcome as invasive FFR for guiding the indication for
revascularization, but was associatedwith a significant reduction of invasive revascularization procedures
ACCMarch 2017

STRESS MR



VASODILATORS 



INOTROPIC 
AGENT



If contractile function 
improves after inotropic 
stimulation, it is safe to 
assume that there is a 
significant amount of 

viability; the converse, 
however, is not necessarily 

true

78-91% 83-100%

REVIEW ARTICLE
Front. Physiol., 06 August 2014 |Cardiac magnetic resonance and computed tomography angiography for clinical imaging of stable coronary artery disease. Diagnostic classification and risk
stratification

58-96% 75-100% 



Vitality/Ischemia  vs Necrosis

Ischaemic but 
viable 
myocardium

Non-viable
myocardium

Rest perfusion Normal signal Signal loss

Stress perfusion Signal loss Signal loss

Myocardial delay 
enhancement

None Presence

CMR Guidance for Recanalization of Coronary Chronic Total Occlusion 
JACC Cardiovascular Imaging 2016



Gadolinium-Free Cardiac MR Stress T1-Mapping to Distinguish Epicardial From Microvascular Coronary Disease
JOURNAL OF T H E AMERICAN COLLEGE OF CARDIOLOGY VOL . 7 1 , NO. 9 , 201 8

STRESS T1 
MAPPING
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European cardiovascular magnetic resonance (EuroCMR) registry – multi national results from 57 centers in 15 
countries JCMR

Representation of cardiovascular magnetic resonance in the AHA / ACC guidelines

Role of cardiovascular magnetic resonance in the guidelines of the European Society of Cardiology

AHA/ACC

ESC
GUIDELINES



PRO CONTRO

e



FRIENDS or ENEMY?


