
Seen the Unseen 

(in Myocarditis) 

Notes from Cardiac Imager



• Myocarditis : a benign disease ?
• Symptoms: no or mild symptoms to chest pain, dyspnea,
fatigue, palpitations, syncope, cardiogenic shock, and sudden

cardiac death

• Can present with symptoms and findings of acute

heart failure or MI.
In MI and MINOCA: 33% myocarditis, the single most
frequent underlying cause for MINOCA

• Neither the clinical presentation nor ECG or echo, are specific
for non-ischaemic myocardial inflammation

• CMR plays an important role in patients with
suspected myocarditis. In turn, myocarditis is one of the
most frequent indications for CMR scans
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Diagnostic Modalities and Correlation



Sensitivity 67%, specificity 91%, accuracy 78%, positive predictive 
value 91%, negative predictive value 69% 





• Myocardial Edema

• CMR:

the only imaging modality →

assessing myocardial edema, feature
of inflammation

• Despite scanner- and protocol-dependent
variations of image quality, edema-sensitive
CMR has shown good diagnostic
performance in clinically acute
myocarditis

• Edema in the absence of necrosis or
scar represents reversible injury and
thus can predict functional
recovery.

• Example of myocardial edema (water-
sensitive T2-weighted sequence)



• The first contrast-enhanced CMR

technique applied in patients with

acute myocarditis

• Targets myocardial hyperemia as

another regular feature of

inflammation

• The increase volume of Gadolinium

distribution can be visualized early

after injection : T1-weighted, black-blood

fast spin echo protocols

Hyperemia
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Necrosis and Scar

• Late Gd enhancement imaging:

visualize irreversible injury (ne-

crosis in the acute setting and scar

at a chronic stage) as areas with high

signal intensity

• More severe myocarditis: regional

necrosis

• The regional distribution is typically

distinct from ischemic lesions, which

invariably include subendocardial layers,

whereas myocarditis typically exclude

those zones.



● LGE Imaging
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Prognosis and Outcome



Conclusions

• Among available imaging techniques, CMR is the most comprehensive and

accurate diagnostic tool in patients with suspected myocarditis

• CMR: verifying or excluding myocardial inflammation and

reversible/irreversible injury and thus assessing the activity and severity of

myocarditis

• Important roles in clinical routine include the verification of myocarditis in

patients with ACS yet normal coronary arteries or with atypical symptoms, as

well as a gatekeeper for endomyocardial biopsy in patients with persisting

symptoms and heart failure

• In those diagnosed with acute myocarditis, we recommend a follow-up scan at 3

months to identify persistent high-risk LGE extent or patterns and residual

inflammation
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