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"Inflammation of the myocardium" diagnosed by 
histological criteria *, immunological, 

immunohistochemical criteria ** 
and MRI✓. 

Myocarditis 

Inflammatory cardiomyopathy 
Dilated cardiomyopathy 

* Dallas Criteria 
** ≥14 leukocytes / mm2 + 4 monocytes / mm2 with the presence of T LINF 
CD3 positive (≥ 7 cells / mm2) 

EHJ 2014, position statement ESC 

✓ T2W, Iperemia, DCE 



Diagnosis myocarditis 

Heterogeneity of 
clinical presentation  

+ + etiology and 
pathogenesis 

++++ time 

 
•  HF 
•  Arrhythmias 
•  Chest pain. 
 



ECG 

ECHO 

Troponine 
Immunological tests 

Coro  Biopsy 

CMR 

Miocarditis  Diagnosis 



2nd cause of indication 

•  Edema 
•  Hyperemia 
•  Necrosis / scar 
•  Ventricular function 
•  Effusion and / or inflammation of the pericardium 
•  Other atypical signs and complications 

CMR in Miocarditis 



EDEMA  T2-STIR 

Myocarditis 



Acute myocardial damage 

HCM AMI Myocarditis 

Others… 



T2-weighted Imaging: Limitations 
•  Increased free water content does not necessarily reflect 

myocardial necrosis/ischemia (nonspecific) 
–  overestimation (± 80%) of the true necrotic area (=> jeopardized 

myocardium) 

–  abnormalities other than infarction (eg, myocarditis, HCM, AMI) 
•  Adjacent slow moving/stagnant blood: hyperintense 
•  Chronic infarcts (scar): no abnormalities 
•  Image “degradation” and long acquisition times 
 



T2-weighted Imaging: Advantages 

Myocardial contusion 
 

Di Bella G. No pubblished report  

Takotsubo cardiomyopathy 



Post-Contrast SSFP 

HYPEREMIA  
Post-Contrast T1-SE 

obtained by the  ratio of the myocardial SI 
before and early ( 3 min) post-contrast 
administration, and compared to that of 
skeletal muscle (global relative 
enhancement ratio). A ratio [ > 4 (1.5T GE 
scanner) [ > 5 (1.5T Siemens scanner) is 
concordant with myocardial hyperemia 
and increased capillary leakage  
(Zagrosek et al. 2009 ). 

Myocarditis 



Post-Contrast SSFP 
HYPEREMIA  

16 years old man – Flu like disease- chest pain – elevated troponin – No ECG abnormalitis - 

Myocarditis 



9 mm 

12 mm 

7 mm 

13 mm 

Myocarditis 



-  Myocardial necrosis (acute phase) 
-  Fibrosis (chronic phase)  
-  typically non-ischemic, enabling rule out of acute myocardial infarction 
-  Most frequently, the subepicardial part of the lateral free LV wall is involved 
-  Not infrequently, the enhancement may extend to the adjacent pericardium ± a small 

pericardial effusion (Yelgec et al. 2007; Ong et al. 2011). 
-  The second most frequent pattern is midwall enhancement of the ventricular septum 
-  The enhancement may be multifocal or diffuse in distribution. Functionally, wall 

motion is usually mildly to moderate impaired in the regions showing myocardial 
edema/enhancement). 

 

DELAYED ENHANCEMENT, IR-GRE 

Myocarditis 



Lake-louise criteria >  2 
 
•  T1-W early post Gd 
•  T2-W 
•  LGE 



Myocarditis: ST elevation 

Di Bella G et al. Early diagnosis of focal myocarditis by cardiac magnetic resonance.  
International Journal of Cardiology,  Received 22 November 2005; accepted 8 January 2006 



Acute myocarditis vs Follow-up 

Acute phase Cronic phase 3 month later 

T2-weighted image delayed enhancement image 

Di Bella G et al. Early diagnosis of focal myocarditis by cardiac magnetic resonance.  
International Journal of Cardiology,  Received 22 November 2005; accepted 8 January 2006 



Myocarditis 

Ventricular function  



Myocarditis

Heart failure 



Ventricular tachicardia 



Miocardite 

Versamento pericardico 



Miocardite 

Infiammazione pericardico 



Case 1 

September 2014 FU 2012 STEMI – PTCA and STENT DA 



Case 1 

November 2014 Chest pain November 2014 

Day-1.  
o Asthenia and chest pain 
o ECG: “new” ST elevation  
o  Coro:  

ü  no further abnormalities respect to 
2012; 

ü  No restenosis intra-STENT 

o Troponine negative 

o No further abnormalities on TTE 
 



Day–2.  
ü Negative T-wave on precordial leads  
ü troponine 0.4 ng/ml (nv <0.05) 
 

November 2014, hospitalization  

Case 1 





ECG 

Myocarditis 

ECHO 
CMR 







ECG 

Miocarditi  ECG and CMR 
“dolore toracico” 

A 48 ore 

A 72 ore 

 “about 1/3 of patients that have 
suffered from a recent acute 

inflammatory myocardial 
disease detected by CMR, the 

ECG did not show any 
abnormality” 



ECHO 

Miocarditi 











Studio multicentrico ITAMY 
organizzato dal GdS delle 
Applicazioni della RM in 
Cardiologia 
 
ü  pazienti con diagnosi di 

miocardite acuta mediante RM 
cardiaca 

 
ü  Pisa-IFC_Monasterio,  
ü  Rozzano Humanitas 
ü  Roma ospedale Vannini  
ü  Roma Pol.Casilino  
ü  Messina Pol. Martino  
ü  Padova Azienda Ospedaliera, 
ü  Milano Monzino  
ü  Napoli Villa dei Fiori Acerra, 
ü  Roma, 'San Giovanni di Dio.  

ITAlian CMR on MYocarditis 
ITAMY 

Di Bella G, Aquaro GD, Monti L, Camastra G, Dellegrottaglie S,  Pepe A, Pontone G, Perrazolo M, Lanzillo C, C Moro.   

On the behalf of the working group  
“Applicazioni della Risonanza 
Magnetica” of SIC 



Studio multicentrico 
ITAMY  
 
Dati preliminari e parziali 
 
413 pts 
26 exitus o equivalenti 

LVEF<50% 
P < 0.0001 



Studio multicentrico 
ITAMY  
 
Dati preliminari e parziali 
 
413 pts 
26 exitus o equivalenti 

DCE 
Segments 
>3 

P NS 



Studio multicentrico 
ITAMY  
 
Dati preliminari e parziali 
 
413 pts 
26 exitus o equivalenti 

DCE  

Studio multicentrico 
ITAMY  
 
Dati preliminari e parziali 
 
413 pts 
26 exitus o equivalenti 

DCE Septum 
P < 0.0001 





"Inflammation of the myocardium" diagnosed by 
histological criteria *, immunological, 

immunohistochemical criteria ** 
and MRI✓. 

* Dallas Criteria 
** ≥14 leukocytes / mm2 + 4 monocytes / mm2 with the presence of T LINF 
CD3 positive (≥ 7 cells / mm2) 


