
IMAGING FOR ACUTE VS CHRONIC MYOCARDITIS

Matthias Friedrich

Departments of Medicine and Diagnostic Radiology, McGill University, Montreal

Department of Medicine, Heidelberg University

Département de Radiologie, Université de Montréal

Departments of Medicine and Radiology, University of Calgary



DISCLOSURES

½Board member, shareholder

½Circle CVI

½Research Agreements

½GE, Siemens, Philips

½Research Support

½ CIHR, HSFC, McGill Foundation, Circle CVI



IMAGING MODALITIES FOR TISSUE INFLAMMATION 

IMAGING FOR MYOCARDIAL INFLAMMATION

Lit

• Radionuclide scintigraphy

• PET

• MRI



REGIONAL EDEMA AND INJURY IN ACUTE MYOCARDITIS

MYOCARDIAL INFLAMMATION

Biesbroek et al. Eur Heart J: CV Img 2017



CMR IN MYOCARDITIS

CMR IN MYOCARDITIS: ORIGINAL LAKE LOUISE CRITERIA

quantitative quantitative qualitative

Indicates myocarditis, if 2 out of 3 criteria are positive

Friedrich et al. J Am Coll Cardiol 2009



CMR IN MYOCARDITIS

IMPACT OF CMR ON THE OBSERVED INCIDENCE OF MYOCARDITIS 

Patriki et al. JACC: Heart  Failure 2018



Ferreira, et al.,  JACC Img  2013

MYOCARDITIS: MYOCARDIAL MAPPING

CMR IN MYOCARDITIS



Messroghli et al. JCMR 2017

MAPPING

CMR MAPPING



CARDIAC MAPPING

Haaf et al., JCMR 2016

MYOCARDIAL MAPPING



mod. from Lurz et al. JACC 2016

MYOCARDITIS: MAPPING VS CLASSIC CRITERIA

Lake Louise Criteria Mapping

CMR IN MYOCARDITIS



Pan et al. Circulation: CV Img 2018

Meta analysis

N = 1,308

CMR IN MYOCARDITIS

MYOCARDITIS: MAPPING VS CLASSIC CRITERIA



CMR IN MYOCARDITIS

UPDATED LAKE LOUISE CRITERIA

Ferreira et al. J Am Coll Cardiol 2018



CMR IN NON-ISCHEMIC CMP

mod. From

Patel et al.

JACC: CV Img 2017



Lurz et al. JACC: CV Img 2018

n=107

CMR IN MYOCARDITIS

MYOCARDITIS: ECV IN CMP WITH AND WITHOUT INFLAMMATION



FIBROSIS - SCAR - INFILTRATION: PATTERNS OF LATE GADOLINIUM ENHANCEMENT

APPEARANCE OF MYOCARDIAL LESIONS  

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



CARDIAC MAPPING

Haaf et al., JCMR 2016

MYOCARDIAL MAPPING



NATIVE T1 IN MYOCARDITIS

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

CARDIAC MAPPING



SUMMARY

" Acute myocardial inflammation is characterized by edema and 

typically by associated irreversible injury (necrosis, scar), while 

chronic myocarditis is less well defined.

" CMR can identify both, edema (T2) and irreversible injury (T1) and 

differentiate acute from chronic myocarditis.

" Because of its specificity for edema and thus acute stages, T2 

mapping or T2-weighted imaging is required for verifying or 

excluding acute myocardial inflammation.




