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Myokarditis in der MRT – braucht es 
eine Biopsie?

Johannes Riffel



MYOCARDITIS - CASE 1

35 y, male patient

Recurrent Angina

ECG: normal, hsTroponinT 540 pg/ml, elevated CRP, 

normal Leucocytes

Cath-Lab: CAD excluded



MYOCARDITIS - CASE 1



MYOCARDITIS - CASE 1

edema LGE



Causes of myocarditis/inflammatory

cardiomyopathy

MYOCARDITIS -AETIOLOGY

Infectious myocarditis

Viral, bacterial, fungal, parasitic … 

Immune-mediated

Autoantigens (Sarcoidosis, Lupus, Churg-Strauss…)

Allergens (Drugs, Vaccine…)

Alloantigens (HTX)

Toxic myocarditis

Drugs, Heavy metals, Radiation …
Caforio et al. EHJ 2013 

Heymans et al. JACC 2016



MYOCARDITIS - DIAGNOSIS

Caforio et al. EHJ 2013 



MYOCARDITIS - DIAGNOSIS

Heymans et al. JACC 2016



Unique Contributions of  CMR in acute 

Myocarditis

CMR IN MYOCARDITIS

Gold standard for the quantitative assessment of  

cardiac morphology, volume and function

Tissue characterization

Edema (acute, potentially reversible injury)

Necrosis, scar (irreversible injury) 

Infiltration/storage (abnormal tissue components)



Appearance of  irreversible 

myocardial injury  

Sanz. Ann N Y Acad Sci 2012 

Ischemic vs non-ischemic Non-ischemic etiology

Cummings et al. Radiographics 2009 

CMR IN MYOCARDITIS



CMR in myocarditis: Prognostic value of  

scars

Gräni et al. J Am Coll Cardiol 2017

CMR IN MYOCARDITIS



Lack of  LGE in less severe acute 

myocarditis

Friedrich. J Am Coll Cardiol: CV Img 2008

CMR IN MYOCARDITIS



2009: lake louise criteria for CMR in acute 

myocarditis
quantitative quantitative qualitative

Indicates myocarditis, if 2 out of 3 criteria are positive

Friedrich et al. J Am Coll Cardiol 2009

Acute Chronic

Sensitivity 81% 63%

Specificity 71% 40%

Accuracy 79% 52%
Lurz et al. J Am Coll Cardiol 2016

CMR IN MYOCARDITIS



Myocardial mapping
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Pre-contrast T1

p<0.05 Messroghli et al., JCMR 2003

CARDIAC MAPPING



CARDIAC MAPPING

Myocardial mapping

Haaf et al., JCMR 2016



Ferreira, et al.,  JACC Img  2013

T1 MAPPING IN ACUTE MYOCARDITIS

Myocardial mapping



Native T1 in myocarditis

Hinojar et al. J Am Coll Cardiol: CV Img 2015

T1 MAPPING IN ACUTE MYOCARDITIS



Native T2 in myocardial inflammation

Thavendiranathan et al. Circulation: CV Img 2012

T1 MAPPING IN ACUTE MYOCARDITIS



LAKE LOUISE CRITERIA

2018 Update of  lake louise criteria

Ferreira et al. J Am Coll Cardiol 2018



Updated lake louise criteria

Luetkens et al. Radiology: Cardiothoracic 

Imaging 2019

ABOUT INFLAMMATION



MYOCARDITIS IN COVID-19

Inciardi et al. JAMA Cardiology 2020



MYOCARDITIS IN COVID-19

Paul et al. EHJ CVI 2020



CASE 2

45 y, female patient

Resuscitation due to VF and NSTEMI

CAD excuded, EMB: Hypertrophy (DD DCM), no

Myocarditis, no Sarcoidosis



CASE 2



CASE 2

PET CT: Sarcoidosis, bilateral hilar lymphadenopathy



Patterns of  Infiltration in Cardiac 

Sarcoidosis

Patel et al. Circulation 2009

CMR IN CARDIAC SARCOIDOSISC



CMR IN CARDIAC SARCOIDOSISC

Patterns of  Infiltration in Cardiac 

Sarcoidosis

Nadel et al. Eur Heart : CV Img 2015

Composite Endpoint Sudden Death



CONCLUSION

CMR  is gold standard for morphology and function

Tissue characterization w/o contrast agent

Detection of Myocarditis (Lake Louise criteria)

Risk stratification

Differential diagnoses

EMB may be helpful, but not in all cases necessary


