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Since cardiac sarcoidosis (CS) portends adverse outcomes, early diagnosis of active inflammation in CS is

essential for therapeutic and prognostic advantages. “F-fluorodeoxyglucose (“F-FDG) positron emission
tomography (PET) has been used for the clinical evaluation of active inflammatory lesions in CS. While
myocardium can utilize both free fatty acids and glucose as the substrates of energy metabolism, the physiological
myocardial *F-FDG uptake often makes it difficult to detect the pathological *F-FDG accumulation. Prolonged
fasting and low-carbohydrate diet are most commonly used for suppressing physiological myocardial *F-FDG
uptake, and moreover unfractionated heparin administration is sometimes considered. Sufficient preparation
allows for the establishment of increased "F-FDG uptake in myocardium as active inflammatory lesions. Typical
patterns of pathological *F-FDG accumulation in myocardium are “focal” and “focal-on-diffuse” and these are
often corresponded with myocardial perfusion abnormality. In case with inconclusive “F-FDG uptake, the
simultaneous interpretation with myocardial perfusion imaging is useful and helpful to evaluate clinically
significant *F-FDG uptake in CS.
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arcoidosis is a systemic disorder with heterogeneous
S contribution of non-necrotizing granulomatous in-
flammation. Generally, it is associated with good prognosis;
however, cardiac involvement in sarcoidosis, cardiac sarcoido-
sis (CS), portends adverse outcomes and causes sudden
cardiac death especially in young patients. Early diagnosis of
CS is essential for therapeutic and prognostic advantages. "°F-
fluorodeoxyglucose (“F-FDG) is an analog of glucose and "“F-
FDG positron emission tomography (PET) has been proposed
for non-invasively detecting active inflammatory lesions in CS
because it can provide the image of enhanced glucose
metabolism at sites of macrophage-mediated inflammation.
The Japanese Ministry of Health and Welfare approved health
insurance coverage of “F-FDG PET for evaluating inflamma-
tory lesions of CS in 2012; thereafter, it becomes an
indispensable imaging modality in clinical diagnosis, evalua-

tion of disease activity, monitoring of therapeutic response,

and assessment of prognosis for CS. In 2016, “F-FDG PET
has been regarded as one of the major criteria in the Guidelines
for Diagnosis and Treatment of CS published by the Japanese
Circulation Society (JCS) and its collaborative organizations,

including the Japanese Society of Nuclear Cardiology (JSNC)
(1.

Effective preparation for cardiac *F-FDG PET

To diagnose CS accurately, it is necessary to produce the
state with increased "F-FDG uptake in active inflammation
and no uptake in the normal myocardium. Since myocardium
can utilize free fatty acids (FFAs) and glucose as the substrates
of energy metabolism, physiological myocardial glucose
uptake has often impeded to find out active inflammation
under normal resting conditions. Myocardial glucose utiliza-
tion depends on several factors, such as availability of FFAs,

medications, presence of diabetes, serum insulin levels, serum
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Typical myocardial '*F-FDG uptake pattern in cardiac sarcoidosis. Focal "*F-FDG uptake was
detected on the basal-anterior and mid-lateral wall of the left ventricle (LV). Increased '*F-FDG
uptake at mediastinal and bilateral hilar lymph nodes were also noted.

: Coronal PET/CT fusion image.
: Sagittal PET/CT fusion image.
: Bull’s eye image.
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glucose concentration and the duration of fasting. Though the
optimal preparation has not been standardized and further
investigations should be necessitated, prolonged fasting,
dietary manipulation, and intravenous heparin, often in
combination, have been commonly proposed for suppressing
physiological myocardial “F-FDG uptake.
Prolonged fasting

Prolonged fasting effectively reduces serum insulin and
glucose levels, and thereby suppresses physiologic myocardial
glucose uptake. At least 12 h fasting is encouraged in JSNC
recommendations for “F-FDG PET for CS published in 2014
(2). Recently, the Society of Nuclear Medicine and Molecular
Imaging (SNMMI) and the American Society of Nuclear
Cardiology (ASNC) provide the recommendation of fasting
for 18 h or longer (3).
Low-carbohydrate diet

A low-carbohydrate diet could accomplish the switching of
myocardial substrate metabolism from glucose to FFAs. In
comparison with 12 h fasting alone, the combination of dietary
manipulation with prolonged fasting resulted in significantly
suppressed "“F-FDG uptake in normal myocardium. Low-
carbohydrate diet, less than 5 g of carbohydrate, is commonly
required (4). In addition, high-fat diet may also decrease
glycolysis in myocardium. Taking more than 35g of fat for the
last meal has a possibility to suppress physiological
myocardial “F-FDG uptake.

: 3D maximum intensity projection (MIP).

Adjunctive use of intravenous heparin

Since unfractionated heparin (UFH) induces lipolysis and
increases plasma FFAs levels, intravenous UFH has been
adjunctively used to suppress physiological “F-FDG uptake.
The most published protocol is a single 50 IU/kg intravenous
bolus of UFH approximately 15 min before "“F-FDG adminis-
tration (5).

Interpretation of *F-FDG uptake in myocardium

When "F-FDG PET is used to diagnose CS, it is important
to consider the location and pattern of myocardial *F-FDG
uptake. Postmortem studies have confirmed that sarcoidosis
commonly involves on the basal ventricular septum, the left
ventricular free wall, the papillary muscles and the right
ventricle, in descending order of frequency (6). Focal "F-
FDG uptake is a typical pattern for CS and focal-on-diffuse
"F-FDG uptake may also represent active inflammation (Fig.
1). To further minimize false positive results, differentiating
pathological "F-FDG uptake from physiological uptake
should be carefully considered because fasting myocardial
glucose metabolism varies among individuals. In some
cases, "F-FDG uptake in myocardium can be observed even
under fasting condition. Furthermore, the presence of
myocardial “F-FDG uptake could be interpreted not only a
sign of CS but also another etiology, such as hibernating
myocardium by coronary artery disease and inflammatory
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A representative example of the perfusion-metabolic mismatch in a patient with histologically proven CS.
Increased "*F-FDG uptake at mediastinal, bilateral hilar and superficial lymph nodes were also observed in
whole-body 3D maximum intensity projection (MIP) (a). Focal "*F-FDG uptake can be observed in the
anterior wall of left ventricle and the interventricular septum (b, ¢). In the presence of active inflammation,
focal region of '"F-FDG uptake was associated with myocardial perfusion defect, a perfusion-metabolic

mismatch (d, e).

: Frontal view of whole-body 3D MIP.
: Sagittal PET/CT fusion image.

: Transverse PET/CT fusion image.
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myopathies.

According to the joint consensus of SNMMI and ASNC, the
simultaneous interpretation of a resting myocardial perfusion
and "F-FDG PET images is promulgated to diagnose CS.
Pathological "F-FDG uptake is more likely to be associated
with myocardial perfusion defects, which can be due to either
compression of the microvasculature by inflammation or
scarring (Fig. 2). "F-FDG uptake with normal myocardial
perfusion is assumed about physiological *F-FDG uptake or
early CS. The presence of “F-FDG uptake is valuable findings
but not all of them correspond active inflammation of CS. On
the other hands, the absence of "“F-FDG uptake with a resting
myocardial perfusion defect represents fibrosis or scarring,
which may implicate the presence of previous CS. When a
myocardial perfusion abnormality is present, the absence of
"F-FDG uptake is not sufficient enough to rule out the cardiac
involvement of sarcoidosis. It is important to deliberate about
several factors affecting myocardial glucose uptake when
diagnosing CS by "F-FDG PET.

See related self-assessment program: Go to ANC URL
http://anc.jsncjournal.org/

: Bull’s eye image of myocardial 18F-FDG PET imaging.
: Bull’s eye image of myocardial perfusion SPECT imaging with " Tc-MIBI.
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