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gold standard noninvasive test 

for determining the  

underlying causes,                                             

prognostic value,                                                    

guiding therapy



acute tissue injury:                

edema and necrosis

in nonischemic heart 
failure: fibrosis, infiltration, and 

iron overload  



LGE
• LGE patterns identied by late gadolinium enhancement 

imaging in patients with ischemic and nonischemic 

cardiomyopathy. (A) Ischemic cardiomyopathy: patient with 

transmural inferoseptal and nontransmural lateral wall 

representing infarctions of the right coronary artery and 

circumex territories. (B) Dilated cardiomyopathy: patient with 

midwall "striae" throughout the interventricular septum. (C)

Hypertrophic cardiomyopathy: patchy midwall within the 

hypertrophied septal wall segments. (D) Viral myocarditis: 

epicardial-based in the anteroseptal and inferolateral walls. 

(E) Sarcoidosis: dense epicardial-based of the anteroseptal 

and inferior walls. This case also shows right ventricular 

involvement. (F) Amyloidosis: diffusedglobal, subendocardial 

to epicardial involving both the left and the right ventricle.
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A trabeculated LV mass value more 
than 20% predicted the diagnosis of

LVNC
with a sensitivity and specificity of 

94 and 94%,respectively.
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Evaluation of Cardiac Metabolism by 
Magnetic Resonance Spectroscopy in Heart 
Failure
Alterations in myocardial energy metabolism as 

demonstrated by magnetic resonance spectroscopy (MRS) 

are critically involved in heart failure development. 1H-MRS 

allows investigation of the role of myocardial lipid 

accumulation in the pathophysiology of heart failure. 

With 31P-MRS, the most useful parameter is the cardiac 

adenosine triphosphate to phosphocreatine ratio, which is 

typically reduced in the failing heart and correlates with 

cardiac functional status. 



• T2w-imaging is of interest for depicting myocardial edema in 
acute myocardial events.
• T2* imaging is the preferred technique to noninvasively 
measure the presence of myocardial iron deposition and to 
monitor chelation therapy.
• Contrast-enhanced MRI;LGE, provides accurate information 
regarding the presence of fibrotic myocardial replacement. 
• The pattern/location of enhancement is helpful to discriminate 
between ischemic and non-ischemic origin. 
• T1-mapping techniques yield promising results to depict the 
presence of diffuse myocardial fibrosis.



Conclusion:
This chapter focuses on the emerging role of 
MRI to assess heart failure . MRI provides 
unique information on myocardial tissue 
characteristics and functional properties, 
diagnosis, differential diagnosis, follow-up of 
disease progression, and evaluation of 
response to treatment of HF.


