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PET/MRI has been around for about 5 years now.

Our institution was lucky enough to be the first place in

the world where this ‘‘infernal machine’’ (also dubbed,

‘‘the beast’’ by the last author) was installed. Early

after installation, first publications came out that

described technical characteristics of this scanner.1

Soon after, the first paper comparing PET/MRI to PET/

CT in oncological patients2 and first manuscripts with

the aim to define PET/MRI specific protocols were

published.3 Also, a multiparametric approach trying to

fully exploit the potential of this scanner was released

within the first year after installation.4 Interestingly,

even before the first original article dealing with hybrid

PET/MRI in cardiovascular diseases was published, a

review article by our group was released which pointed

out the complexity of simultaneous cardiac PET/MRI,

gave valuable ideas on the potential use of this scanner,

and sought for the still illusive key application in car-

diovascular diseases.5 Finally, in 2013 the first original

article that solely described the feasibility of simulta-

neous cardiac 18F-FDG PET/MRI in patients after

acute myocardial infarction was released.6 Following

this article, there was a series of case reports7,8 and

original articles9,10—the latter mainly exploiting PET/

MRI as a research tool to have the ideal assessment of

the left ventricular function (also for follow-up exam-

inations with regards to outcome analysis) and the

molecular signal by PET at the same time. Still, how-

ever, an original article evaluating cardiac hybrid PET/

MRI for a dedicated question that plays an important

role in daily clinical routine was not released. In this

issue of the Journal of Nuclear Cardiology, it is the first

time (to the best of our knowledge) that PET/MRI has

been evaluated for this purpose. Nensa et al. investi-

gated the potential of hybrid 18F-FDG PET/MRI in

patients with the suspicion of myocarditis. Myocarditis

is a disease which is characterized by an inflammation

of cardiac tissue and which may be associated with a

high morbidity and mortality. The cause of this

inflammation is diverse, e.g., viral, bacterial, toxic,

autoimmunogenic, or post transplantation.11 The cur-

rent gold standard for the definitive diagnosis of

myocarditis is endomyocardial biopsy, which, how-

ever, suffers from limited sensitivity due to sampling

errors, a high complication rate (as high as about 6%),

and a disputable histological analysis (so-called Dallas

criteria).12 It is because of these reasons that an

improved diagnostic workup for patients with the sus-

picion of myocarditis is necessary. These days, it is

daily clinical practice that those patients are treated

based on morphological imaging using cardiac MRI.

To standardize and to guarantee a certain quality of MR

imaging and reporting, recommendations on the current

state-of-the use of cardiac MRI for myocarditis have

been developed, the so-called ‘‘Lake Louis Criteria’’.12

These criteria include at least edema (T2-weighted

imaging), hyperemia (early gadolinium enhancement),

and necrosis/scar (late gadolinium enhancement)

imaging. Using these parameters, the sensitivity,

specificity, and negative predictive values for the

diagnosis of myocarditis with endomyocardial biopsy

as the gold standard are 67%, 91%, and 69%,
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respectively.12 Besides the relatively low sensitivity,

the disadvantage of cardiac MRI for the diagnosis of

myocarditis is that it is a rather morphological imaging

modality with indirect assessment of information

regarding disease activity from a physiological per-

spective. Hybrid 18F-FDG PET/MRI may help to

overcome these shortcomings as increased glucose

metabolism of cardiac tissue (based on the premise of a

successful suppression of physiological myocardial

uptake) represents active inflammation. But also in

terms of imaging-guided endomyocardial biopsy it

might improve sensitivity, whereas targeting areas of

late gadolinium enhancement on cardiac MRI alone

had not.13 PET/MRI may thus not only be useful to

assist in the diagnosis of acute but also persisting viral

myocarditis or virus-negative inflammatory cardiomy-

opathy. Furthermore it may allow to guide and monitor

treatment response. Nensa et al. prospectively evalu-

ated for the first time integrated 18F-FDG PET/MRI in

65 patients with suspected myocarditis. When using a

variant of the ‘‘Lake Louise Criteria’’ as reference,
18F-FDG PET had a sensitivity and specificity of 74%

and 97% for the diagnosis of myocarditis. Also, 18F-

FDG PET demonstrated a high overall spatial agree-

ment with cardiac MRI (J = 0.73). The authors

concluded that 18F-FDG PET is in good agreement with

cardiac MRI findings. The manuscript also revealed

one major disadvantage of 18F-FDG PET: in about 12%

of the patients, PET data could not be used for further

analysis because patients demonstrated physiologic

cardiomyocytic 18F-FDG uptake possibly superimpos-

ing glucose metabolism caused by active inflammation.

To overcome this issue, novel PET tracers, which

specifically target inflammatory mechanisms, are nec-

essary. The next step to evaluate this novel imaging

approach would be to compare combined 18F-FDG

PET/MRI data vs. MRI data alone with a group of

raters, who have access to all clinical data (including

endomyocardial biopsy, lab results, ECG, imaging

data, etc.) as gold standard. Also, a prospective study

using 18F-FDG PET to guide and monitor treatment

would be of high clinical interest. Still, the present

paper is of clinical relevance as it is the first to evaluate

hybrid 18F-FDG PET/MRI in myocarditis and as it may

pave the way for future cardiac imaging studies with

PET/MRI (and novel tracers) as a powerful novel

diagnostic tool.
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