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In this issue of Journal of Nuclear Cardiology, Liu

et al.1 compare the diagnostic performances of 18fluo-

rine-fluorodeoxyglucose positron emission tomography/

computed tomography (18F-FDG PET/CT) and Con-

trast-Enhanced CT (CECT) in the study of 9 primary

cardiac lymphoma (PCL) and 8 primary cardiac

angiosarcoma (PCA).

PCLs had higher FDG uptake expressed as mean

standardized uptake value (SUVmean), SUVmax,

metabolic tumor volume, total lesion glycolysis, and

tumor-to-liver ratio compared to PCA. Also, enhance-

ment pattern and morphology of tumor were

significantly different. Thus, they demonstrated that the

combination of 18F-FDG PET/CT and CECT might

improve the diagnostic accuracy; moreover, the addition

of semiquantitative parameter cut-off (based on SUV-

mean) could further improve the performance.

PCL is an extremely rare tumor accounting for 1%

of all cardiac tumors,2 while considering also the cardiac

involvement by systemic lymphoma the rate increases.

Diffuse large B-cell lymphomas (DLBCLs) are the most

common PCL. Although most malignant cardiac tumors

are associated with a poor outcome, patients with car-

diac lymphoma, especially DLBCL, can be cured if they

are treated early and appropriately. Usually, they have a

good response after chemotherapy. However, fatal out-

come is described especially due to lethal arrhythmia,

representing only 1.3% of all cardiac tumors.3 Thus, an

early detection of PCL is fundamental and impacts the

patient management. Considering the potential risks

related to cardiac biopsy and sometimes the difficulties

to obtain biopsy specimen, a non-invasive diagnosis is

desirable and in this field imaging tools may play a role.

The usefulness of 18F-FDG PET/CT in the study of

HL and DLBCL is already remonstrated with strong

evidences present in literature.4,5 However, only

promising results based upon PCL and 18F-FD PET/CT

are available6-8 due to the low samples of patients

included. DLBCL is for definition an FDG-avid lym-

phoma presenting a high FDG uptake.

In the study of the heart, the high physiological

myocardial FDG-uptake, may interfere with the inter-

pretations of the PET images. Indeed, for the study of

cardiac diseases (such as sarcoidosis and infective

endocarditis) the suppression of physiological myocar-

dial uptake with a specific diet is requested. Different

strategies have been proposed to reduce physiological

myocardial FDG uptake, included 12- to 18-h pretest

fasting, pretest administration of unfractionated hep-

arin9, and overnight high-fat, but specific diet based

upon high-fat, high protein, and low-carbohydrate diet

seems to reach better results.10-12

Several studies in the literature demonstrated that

although fatty acids represent the preferred energy

substrate by myocytes under aerobic conditions, glucose

is an alternative energy substrate; in fact, the Randle

cycle (fatty acid–glucose cycle) has established that

fatty acid suppresses glucose metabolism and that glu-

cose conversely suppresses fatty acid utilization by the

myocytes. Glucose is most commonly used in post-

prandial states and fatty acids are mostly used in fasting.

Beyond the patient preparation with low-carbohy-

drate fat-allowed diet (as performed by Liu et al.1),

another factor that could influence the sensitivity of 18F-

FDG PET/CT in diagnosis of heart masses is the choice

of the acquisition time. It could be hypothesized that

higher sensitivity could be achieved with delayed PET/
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CT imaging compared to the standard PET acquisition,

usually performed 1h after FDG injection. Delayed FDG

PET/CT imaging could provide a better target-to-back-

ground contrast due to the clearance of the background

activity, as demonstrated in several clinical settings.13-15

This physiological uptake is typical in the left

ventriculus, while PCLs are often located in the fight-

side, especially around the right atrioventricular groove

because the thoracic duct drains lymph into the superior

vena cava and subsequently into the RA and ventricle,16

but the ventricular localization is possible.

The other fundamental point underlined by Liu

et al.1 is the integration of PET/CT and CECT. Of

course, CECT is a useful tool for obtaining detailed

anatomical information in this regard, even more in a

district-like mediastinum. Several morphological factors

(surrounding tissue infiltration, epicardial infiltration,

necrosis, multiple chambers or vessel involvement, and

extracardiac lesions) may be evaluated with CECT and

help the diagnostic process.

Liu et al.1 derived a SUVmean threshold of 5.17 to

help the prediction of diagnosis. The idea to apply

semiquantitative parameter with the aim to improve the

diagnostic performance is interesting and shareable,

particularly if the goal is to make this kind of analysis

reproducible. However, some issues are present and it

seems more premature to share this specific cut-off with

international community, where SUV harmonization

study is still ongoing.17,18 Indeed, SUV is the most

widely commonly and generally accepted metabolic

feature in the current published literature for the

assessment of disease activity in lymphoma and cancers,

but it is intrinsically affected by many factors.19 The

main is the uptake time (time between the radiotracer

injection and imaging acquisition), the size of the lesion,

the risk of extravasation of administered radiotracer at

the site of injection, the decay of the injected activity,

the potential residual activity in the syringe or device

used, the type of scanner used, and the acquisition and

reconstruction protocols (time of flight, point spread

function,...). Due to these limitations, there was a need

to introduce new metabolic features more robust and

efficient and less influenced by other factors. So, some

features which take into account both the size as well as

the metabolic activity were introduced: metabolic tumor

volume (MTV) and total lesion glycolysis (TLG). MTV

is defined as the measurement of the volume of FDG-

avid disease, while TLG is defined as MTV x SUVmean

within the lesion. However, despite positive evidences in

other lymphomas for PCL the findings are too premature

and need further evaluations.

The possible application of artificial intelligence

and a machine learning approach in the diagnostic

imaging field and particularity in the study of PCL may

help the evaluation of heart and improve the diagnostic

accuracy. Moreover, the introduction of new PET

scanner (digital PET/CT) with higher accuracy and

resolution or the application of PET integrate with

magnetic resonance imaging (PET/MRI)20 may further

have an impact in this field.
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