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Objective. FDG PET/CT plays a significant role in the diagnosis of inflammatory heart
diseases and cardiac tumors. We attempted to determine the optimal FDG uptake threshold for
volume-based analyses and to evaluate the relationship between the myocardial physiological
uptake volume in FDG PET and several clinical factors.

Methods. A total of 190 patients were retrospectively analyzed. The cardiac metabolic
volume (CMV) was defined as a volume within the boundary determined by a threshold
(SUVmean of blood pool X 1.5).

Results. The SUVmean of the blood pool measured in the descending aorta (DA) (r = 0.86,
intraclass correlation coefficient [ICC] = 0.93, P < 0.0001) and that in the left ventricle (LV)
cavity (r = 0.87, ICC = 0.90, P < 0.0001) showed high inter-operator reproducibility. How-
ever, the SUVmean in the LV cavity showed a significant correlation with the CMV
(P = 0.0002, r = 0.26). The CMYV in the patients who fasted < 18 hours were significantly
higher (49.7 + 73.2vs.18.0 = 53.8 mL, P = 0.0013) compared to the patients with > 18-hour
fasting. The multivariate analysis demonstrated that only the fasting period > 18 hours was
independently associated with CMV = 0.
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Conclusion. Our findings revealed that the DA is suitable to decide the threshold for the
volume-based analysis. The fasting time was significantly associated with the cardiac FDG

uptake. (J Nucl Cardiol 2019;26:909-18.)
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Abbreviations
CMV Cardiac metabolic volume
DA Descending aorta
FDG "¥E_fluorodeoxyglucose
LV Left ventricle
MTV Metabolic tumor volume
PET Positron emission tomography
SUVmax Maximum standardized uptake value
SUVmean Mean standardized uptake value
TLG Total lesion glycolysis
VOI Volume-of-interest
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INTRODUCTION

8E_fluorodeoxyglucose (FDG) is widely used as a
positron emission tomography (PET) tracer to assess
malignant and inflammatory diseases." The most fre-
quently used index to assess the disease activity is the
maximum standardized uptake value (SUVmax). Vol-
ume-based parameters such as metabolic tumor volume
(MTV) or total lesion glycolysis (TLG) have been used
mainly in oncological studies.” The MTV is defined as
the hypermetabolic volume, mostly with a SUV greater
than a predefined threshold. TLG is calculated by
multiplying the mean standardized uptake value (SUV-
mean) by the MTV.? As the TLG is either semi- or fully
automatically calculated, higher reproducibility was
shown compared to a visual assessment shown for
cardiac sarcoidosis.* Volume-based analyses of the FDG
uptake have recently been applied for cardiac sarcoido-
sis.>® The cardiac metabolic volume (CMV) was defined
as a volume within a given boundary determined using
the FDG uptake threshold. The SUVmax reflects the
maximal pixel value in the VOI, which is one of the
most widely used parameters in clinical practice due to
its ease of use. However, the SUVmax is not represen-
tative of the metabolism of the entire target lesion. The
cardiac metabolic volume (CMV) is similar in concept
to the MTV for assessing malignant tumors, which is
measured by contouring margins defined by thresholds.”
Compared to the SUVmax, the CMV has a theoretical
advantage in terms of evaluating the total volume of
metabolically active disease or the function of an organ.
Several regions, such as left ventricle (LV) cavity,ﬁ’7 the

blood pool in the aorta ® and the liver ' were each
reported to provide a useful threshold to estimate the
metabolic volume. The ideal threshold has not been fully
established. The patient’s fasting period and the cardiac
physiological uptake might influence these values.’

Physiological FDG uptake is frequently observed in
the myocardium, which degrades the diagnostic value for
the assessment of active inflammatory lesions in the
heart.! There have been few reports about volume-based
analyses of physiological myocardial accumulation and
its correlation with clinical status.'" To achieve an
accurate diagnosis and quantification of the uptake
volume, the suppression of the physiological FDG
accumulation in the myocardium is needed. Long
patient-fasting periods such as > 12 and > 18 hours are
reported to suppress the physiological FDG uptake.''"

In the present study, our first goal was to identify
the optimal threshold for use in the volume-based
analysis of cardiac FDG PET. Our second goal was to
evaluate the relationship between the myocardial uptake
volume in FDG PET and several clinical factors. We
also explored the conditions needed to effectively
suppress the physiological myocardial uptake.

PATIENTS AND METHODS

Patients

We retrospectively analyzed the cases of 237
consecutive patients who received FDG PET/CT scan
in January and February 2013. Electronic medical
records were reviewed for clinical laboratory, chest
X-ray, and electrocardiography results. The fasting
duration was obtained from the patient interview record
before FDG injection. Patients who were < 20 years
old, with a history of coronary artery disease or any
other known heart disease such as myocarditis, valvular
heart disease or cardiomyopathies, those with abnormal
findings in electrocardiography (including bradycardia
[< 50 beats per min or bpm]), tachycardia (> 100 bpm),
atrioventricular block, left bundle branch block, atrial
fibrillation, any ST change), abnormal findings in chest
X-ray examinations (including cardiomegaly [chest-
thoracic ratio > 50%] and pleural effusion) or with high
blood glucose (> 150 mg/dl) before the FDG adminis-
tration were excluded from the study. Patients who had
an intrathoracic tumor or metastatic lesion close to the
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heart were excluded as well. This retrospective study
was approved by the Institutional Review Board of
Hokkaido University Hospital, with a waiver of the need
for written informed consent.

FDG PET/CT Imaging Acquisition

Patients are instructed not to consume any food
other than plain water for > 6 hours prior to the time of
FDG injection. Patients scheduled to undergo an FDG
PET/CT examination in the morning-to-early afternoon
period are instructed to eat nothing after midnight. A
special diet preparation such as a low-carbohydrate diet
was not used for the patients’ preparation in this study.
PET data were acquired using a Biograph 64 TruePoint
PET scanner with TrueV (Siemens Healthcare, Tokyo).
First, 4.5 MBqg/kg of FDG was intravenously adminis-
tered under resting conditions. Next, 60 min after the
administration of FDG, a static FDG scan was per-
formed. The acquired datasets were corrected for
attenuation by low-dose CT Images, and were recon-
structed using a point spread function-based iterative
algorithm (TrueX, Siemens) with two iterations per 21
subsets, a matrix size of 168 x 168, a voxel size of
4.1 x 4.1 x 2.0 mm, and a Gaussian filter at 4.0 mm
full-width at half-maximum. The transaxial and axial
field of views were 58.5 and 21.6 cm, respectively.

Study Protocol and Image Analysis

Threshold determination: Two different operators
(O.M. and A.Mu.) set a 1-cm-dia. spherical volume-of-
interest (VOI) in the descending aorta (DA) and LV
cavity to compare the inter-operator reproducibility in
the first 30 consecutive patients (Figure 1A, B). We
assessed the correlation between the fasting period and
the SUVmean in the LV cavity, DA, and liver uptakes in
all included patients. An automated method provided by
Hirata et al. was used for objectively placing the liver
VOI in FDG PET/CT (Figure 1C)."" With this method,
the SUVmean and its standard deviation (SD) inside the
VOI were used to determine the threshold value as
follows: threshold = SUVmean + 3 x SD. Each data-
set was analyzed independently by the two operators,
who were blind to the results of the other observer. The
physicians were blinded to the patients’ clinical infor-
mation to avoid possible bias.

The SUVmean values of the LV cavity, the DA, and
the liver uptakes were compared between fasting peri-
ods, which were < 12, 12-18, and > 18 hours, to assess
the relationships between the fasting period and each
FDG uptake threshold. To assess the relationships
between the SUVmean of each region and the cardiac
uptake, we divided the patients into two groups: the
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patients with a CMV < 128.8 and the patients with a
CMYV > 128.8 (which is the mean value of the cardiac
metabolic volume of the diffuse left ventricular uptake
from the previous study using the same PET/CT
settings).1 We defined CMV =0 (ml) (CMVO0) as
complete suppression of physiological cardiac uptake.

Correlation Between Cardiac Metabolism
and Clinical Factors

The glucose metabolism of the heart was estimated
using the SUVmax and CMV. The SUVmax was
measured in the axial images encompassing the whole
myocardium. The CMV was defined as the volume
within the boundary determined using the threshold
defined as the SUVmean of the blood pool x1.5.'> We
examined the correlations between the SUVmax and
CMYV with clinical factors including age, gender, body
mass index (BMI), fasting period (12 and 18 hours),
fasting blood sugar (FBS), and hospitalization status
(inpatient vs. outpatient).'®!31?

Statistical Analyses

Data are expressed as the mean + SD. A P value of
< 0.05 was considered significant. Inter-operator
repeatability was assessed using linear regression anal-
yses, Bland-Altman plots and intraclass correlation
coefficient (ICC). The Wilcoxon signed-rank test was
used for intra-group comparisons. Fisher’s exact test was
used to compare discrete data. Since the myocardial
uptake used to explore predictors of CMVO could be a
potential confounding factor in this study, we performed
an additional multivariate logistic regression analysis
using the forced inclusion model including age, gender,
BMI, FBS, hospitalization status, and fasting period
(<12, 12-18, and > 18 hours) based on clinical rele-
vance.'®'*!® Statistical calculations were carried out
using SAS (JMP ver. 12, SAS, Cary, NC, USA).

RESULTS

Of the 237 patients’ cases, 47 were excluded
because of the patient’s age, abnormal findings in chest
X-ray or electrocardiography, abnormal blood glucose
levels or an intrathoracic tumor or metastatic lesion near
the heart. Patients < 20 years old (n = 1) or with a
history of heart disease (n = 12), abnormal electrocar-
diography results (n = 20), abnormal chest X-ray
findings (n = 22), or high blood glucose (n = 15)
before the FDG administration and those who had a
tumor close to the heart (n = 3) were excluded from the
study. Some patients’ above conditions overlapped, and
thus of the 237 patients’ cases, 47 were excluded.



912 Manabe et al
Volume-based glucose metabolic analysis of FDG PET/CT

Journal of Nuclear Cardiology®
May/June 2019

Figure 1. Volume of interest (VOI) for the optimal threshold to assess volume-based analysis. The
thresholds were obtained from descending aorta (A), left ventricle cavity (B), and liver (C) to
estimate the cardiac metabolic volume.

Table 1. Characteristics of included patients

Reproducibility (n = 30)

Total patients (n = 190)

Age (years) 620+11.6 60.7 + 139
Male 13 (43%) 101 (53%)
BMI (kg/m?) 225+ 3.4 22.1+3.6
FBS (mg/dl) 1104 £ 17.0 108.8 £ 13.3
FDG dosage (MBq/kg) 4.1 £ 0.7 43+ 1.0
SUVmax of myocardium 4.7 + 4.1 5.6 +4.6

BMI, Body mass index; FBS, fasting blood sugar, FDG, '8F-fluorodeoxyglucose; SUVmax, maximum of standardized uptake value

Therefore, a total of 190 patients (60.7 + 13.9 years old,
101 males and 89 females) were included (Table 1). All
patients suffered from a malignant disease or had been
treated for a malignant disease. Thirty-five patients
suffered from malignant lymphoma. The other malig-
nant tumors were as follows (the primary focus of which
was lung, 26; thyroid, 16; larynx, 13; pharynx, 8; colon,
8; bone, 8; uterine, 5; pancreas, 5; ovary, 5; bile duct, 5;
liver, 4; ear canal, 4; brain, 4; parotid gland, 3;
mediastinal, 3; gastric, 3; breast, 3; esophageal, 2;
cervical, 2; and the other 10 [urinary, tongue, testicular,
peritoneal, nose, eye, gonadal, gallbladder, duodenal,
spinal cord]): 9 of malignant melanoma, 2 of Paget
disease, 1 of gastrointestinal stromal tumor, and 6 of
squamous cell carcinoma with unknown primary lesion.
Seventeen patients had diabetes mellitus.

Optimal Threshold for the Volume-Based
Analysis

The SUVmean values of the blood pool measured in
the DA (r = 0.86, ICC = 0.93, P < 0.0001), in the LV
cavity (r = 0.87, ICC = 0.90, P < 0.0001), and in the
liver (r = 1.00, ICC = 1.00, P < 0.0001) showed high
reproducibility (Figure 2).

Regarding the SUVmean of the LV cavity, patients
with a high CMV (ie., > 128.8 ml) showed

significantly higher values compared to the patients
with a low CMV (< 128.8 ml) (1.88 +0.48 vs.
1.59 = 0.30, P = 0.0025), whereas the SUVmean of
the DA (1.77 £ 0.29 vs. 1.69 + 0.25, P = 0.23) and that
of the liver did not show a significant difference between
the high- and low-CMV groups (2.78 = 0.30 vs.
2.92 + 0.49, respectively; P = 0.13) (Figure 3).

The SUVmean of the liver was significantly asso-
ciated with the fasting period; that is, the longer the
fasting period, the higher the SUVmean of the liver was
(P = 0.0094). The SUVmean values from the DA and
the LV cavity were not associated with the fasting
period (P = 0.079 and 0.74, respectively) (Table 2).
The SUVmean from the DA was more suitable for the
threshold due to the high inter-operator reproducibility
and without associated to the fasting period. We adopted
the SUVmean of the DA x1.5 as the delineation
threshold from the previous reports.®'?

Relationship Between the Cardiac FDG
Uptake and Clinical Factors

The SUVmax and CMV in the patients who heard
< 18 hours were significantly higher (SUVmax:
5947 vs. 41x40, P=0.0074, CMV:
49.7 +73.2 vs. 18.0 £ 53.8 mL, P = 0.0013), and the
frequency of CMV = 0 mL (CMVO0) was significantly
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Figure 2. Inter-observer reproducibility of the thresholds. The inter-observer reproducibility of the
SUVmean from the descending aorta (A, D), left ventricle cavity (B, E), and liver (C, F) was
assessed using a linear regression analysis and Bland-Altman plot. The SUVmean of the blood pool
measured in the descending aorta (r = 0.86, ICC = 0.93), left ventricle cavity (r = 0.87,
ICC = 0.90), and liver (r = 1.00, ICC = 1.00) showed high reproducibility.
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Figure 3. Relationship between cardiac metabolic volume (CMV) and each threshold. The
correlation between the CMV obtained using the threshold from the SUVmean of the descending
aorta X 1.5 and the thresholds from the descending aorta (A), LV cavity (B), and liver (C) are
displayed. The SUVmean of the LV cavity showed a significant correlation with CMV
(P = 0.0025), whereas the SUVmeans from the descending aorta (P = 0.23) and liver do not

(P = 0.13).
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Table 2. The relationships between fasting period and the SUVmean from each region

Fasting period < 12 hours 12-18 hours > 18 hours P value
n 41 116 33 -
Descending aorta 1.71 £ 0.29 1.75 + 0.27 1.85 + 0.32 0.079
LV cavity 1.61 £ 0.33 1.63 + 0.38 1.67 £ 0.27 0.74
Liver 2.78 £ 0.49 2.89 + 0.45 3.11 £ 0.47*" 0.0094

*P < 0.0078 vs. fasting period < 12 hours
TP < 0.039 vs. fasting period between 12 and 18 hours
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Figure 4. Relationship between the fasting period and cardiac uptake. The CMV and SUVmax
showed no significant difference between the patients who fasted <12 hr and those who fasted >12
hr (A, B). However, the CMV and SUVmax of the patients who fasted <18 hr were higher than
those who fasted >18 hr (C, D).

lower (36.3% vs. 63.6%, P < 0.01) compared to the (49.8 + 740 mL vs. 21.9 532 mL, P = 0.036) of
patients who fasted > 18 hours. Both the SUVmax the outpatients were significantly higher than those of
5.9x47 vs. 4442, P=0.046) and the CMV the inpatients.
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Table 3. The relationships between each fasting period and clinical factors

12 hours 18 hours
Fasting period Under Over P value Under Over P value

n 41 149 - 157 33 -

Age (years) 58.3 £ 16.0 61.4+ 133 0.21 60.6 =+ 14.0 61.1 £ 135 0.85
Male 21 (51%) 80 (54%) 0.78 81 (52%) 20 (61%) 0.34
FBS (mg/dl) 109.3 £+ 125 108.6 + 13.6 0.78 109.8 £+ 13.3 1039+ 124 0.02
FDG dosage (MBq/kg) 43 £ 1.1 4.3 £ 0.9 0.75 43+1.0 4.2 £ 0.7 0.43
SUVmax 5.5 + 74.9 5.6 + 4.6 0.92 5.9 + 4.7 4.1 +4.0 0.04
CMV (mL) 41.5 +79.8 45.0 + 68.8 0.78 49.7 + 73.2 18.0 + 53.8 0.02
Frequency of CMVO (%) 41.5 40.9 0.95 36.3 63.6 < 0.01

FBS, Fasting blood sugar; SUV, standardized uptake value; LV, left ventricle, CMV, cardiac metabolic volume; CMVO, cardiac

metabolic volume = O (mL)

Figure 5. Representative cases. FDG PET/CT images of patients with a 18.5-hour fasting period
(A) and a 7-hour fasting period (B). The measured CMV and SUVmax were 0.0 ml and 1.31 for the
former, and 206.4 mL and 14.9 for the latter, respectively.

The SUVmax and CMV were significantly higher in
the patients who fasted < 18 hours (SUVmax: 5.9 + 4.7
vs. 4.1 £4.0, P = 0.0074, CMV: 49.7 = 73.2 mL vs.
18.0 £ 53.8 mL, P = 0.0013) compared to the patients
who fasted > 18 hours (Figure 4A, B). The frequency of
CMVO0 was significantly lower in the shorter-fasting
group than in the longer-fasting group (36.3% vs.
63.6%, P < 0.01). However, there were no significant
differences in the SUVmax and CMV between < 12 and
> 12 hours of fasting (SUVmax: 5.5+49 vs.
5646, P=092, CMV: 415798 mL vs.
45.0 + 68.8 mL, P = 0.61) (Figure 4C, D), and the
frequency of CMVO showed no significant difference
(Table 3). Representative cases are shown in Figure 5.

The outpatients showed significantly higher SUV-
max (5.9 =47 vs. 44 4.2, P =0.046) and CMV

(49.8 £ 74.0 vs. 21.9 = 53.2 mL, P = 0.036) compared
to the inpatients (Figure 6). The frequency of CMVO0
showed no significant difference between the inpatients
and outpatients (52.6% vs. 38.2%, P = 0.14). Neither
BMI nor FBS showed a relationship with the CMV
(P =0.12 and 0.21, respectively). The multivariate
analysis demonstrated that only the fasting period

> 18 hours was independently associated with CMV0
(Table 4).

DISCUSSION

We conducted a quantitative analysis of the phys-
iological FDG uptake in the heart. Our findings revealed
that the DA is suitable to determine the threshold for the
volume-based analysis of the cardiac FDG PET, and that
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Figure 6. Correlation between hospitalized status and cardiac uptake. Both the SUVmax and CMV
of the outpatients were significantly higher than those of the inpatients.

Table 4. Multivariate analysis

Factor OR (95% CI) P value
Age 0.58 (0.13-2.58) 0.47
Male 0.67 (0.36-1.25) 0.20
BMI 0.19 (0.03-1.06) 0.06
FBS 1.45 (0.26-8.06) 0.67
Hospitalization 1.69 (0.78-3.66) 0.19
(inpatient)
12-18 hours fasting 0.98 (0.46-2.18) 1.00
> 18 hours fasting 3.90 (1.70-9.40) 0.0092

BMI, Body mass index; FBS, fasting blood sugar; OR, odds
ratio

the fasting time and hospitalization status were signif-
icantly associated with the CMV and SUVmax.

Visual assessment is prone to low inter-observer
correlation, as was recently shown in the assessment of
cardiac sarcoidosis.* The basis of a reasonable (semi-)
automatic volume-based assessment is a well-defined,
individual threshold. Different thresholds based on the
uptake in the LV cavity,'” the liver '' and the blood pool
in the aorta '* have been reported. The liver uptake
showed excellent inter-operator correlation (as it was
obtained semi-automatically), but it was correlated with
the fasting period and dietary conditions are known to
have a significant effect on hepatic FDG uptake.” In
addition, hepatic diseases and resection of the liver can
alter the uptake.'® In cases of sarcoidosis, the liver might
be involved and therefore the uptake might be
overestimated.'

Using the threshold from the DA, the SUVmean of
the LV cavity was significantly higher in our patients
with a higher SUVmax and CMV. A possible reason for
this result might be that the VOI used to obtain the
threshold overlapped with the myocardium. The SUV-
mean obtained from the DA showed better inter-operator
correlation than that obtained from the LV cavity, it was
independent from the CMV, and there was no significant
correlation with the fasting period. We therefore used
the SUVmean of a VOI in the DA to compute the
threshold of the CMV.

The benefit of a metabolic volume assessment in
FDG PET/CT was reported not only in the field of
malignant tumors but also in cardiac diseases. Osborn
et al. reported that a reduction of the CMV from pre- to
post-therapy of cardiac sarcoidosis patients was associ-
ated with improvement in the ejection fraction (EF),
which suggested that serial PET scanning might help
guide the titration of immunosuppressive therapy to
improve or prevent heart failure.'” Ahmadian et al.
advocated the use of cardiac metabolic activity (CMA),
which is calculated as CMV x SUVmean, similarly to
the use of TLG in oncologic PET imaging. They also
reported that an increased CMA is associated with lower
left ventricular ejection fraction (LVEF) and a lower
incidence of adverse clinical events.® The volume-based
assessment was a more precise predictor of cardiac
events compared to the SUVmax for cardiac sarcoidosis
patients. An appropriate SUV threshold is important for
the identification of the precise CMV, and our present
findings confirmed that the SUVmean of a VOI in the
DA is suitable with high inter-operator reproducibility
and is not associated with the fasting period.



Journal of Nuclear Cardiology®
Volume 26, Number 3;909-18

The myocardium can derive energy from FFA,
glucose, lactate, and ketone bodies. FDG is an analog of
glucose, and thus a physiological FDG uptake in the
myocardium is often observed. In the clinical setting, a
non-specific physiological FDG uptake in the myocar-
dium is often seen, and its uptake patterns can be
diffuse.”” FDG PET for the evaluation of a cardiac
inflammatory lesion or cardiac tumor is sometimes
limited by this physiological uptake. Previous findings
suggested that the degree of myocardial uptake was
related to free fatty acids (FFA), FBS levels, and the
fasting condition.'*?! The expression of insulin-sensi-
tive glucose transporter (GLUT)-4 was increased in the
myocardium by feeding, which leads to an increase in
myocardial FDG uptake. On the other hand, long
fasting, low-carbohydrate food and high-fat food could
shift the substrate use from glucose to FFA, and thus,
these three conditions have been recommended as an
approach to reduce myocardial FDG uptake.”*** In the
absence of dietary glucose intake due to prolonged
fasting, the myocardium makes a metabolic shift from
the use of glucose to fatty acids. In our previous study,
patients with higher plasma FFA levels showed signif-
icantly reduced physiological myocardial FDG uptake
even when their fasting blood glucose levels were not
significantly lower.! The fasting blood glucose level
might influence the physiological myocardial FDG
uptake, but it has less impact compared to FFA levels.

Long fasting periods such as > 12 and > 18 hours
are reported to suppress the physiological FDG
uptake.''” Our present study’s results demonstrated that
the SUVmax of the myocardium and the CMV were
significantly correlated with the patients’ fasting period
and hospitalization status. The frequency of CMVO of
physiological cardiac FDG uptake was more frequently
seen in the patients who fasted longer (i.e., > 18 hours).
Therefore, fasting > 18 hours, not > 12 hours, could
reduce and often suppress the physiological cardiac
FDG uptake measured by CMV. We also suspect that
the difference between outpatients and inpatients might
be related to different diets and different medical
conditions.

LIMITATIONS

This study has some methodological limitations. It
was a retrospective study from a single center. Infor-
mation about the patients’ fasting times was based on
self-reporting. At our institution, patients are instructed
not to consume any food other than plain water for
> 6 hours prior to the injection of FDG. A nurse or
doctor checks each patient’s fasting duration before the
FDG injection. We thus believe that the information
given by the patients is reliable. Information about the
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patients’ diets and FFA levels before the scan was
lacking; it is possible that dietary factors and the FFA
level could affect the cardiac FDG uptake. In this study,
unfractionated heparin (UFH) was not injected prior to
the FDG injection. Therefore, the effect of UFH on the
blood pool or liver uptake cannot be discussed. We also
did not determine the clinical importance of volume-
based analyses. Further clinical investigations into this
issue are warranted.

NEW KNOWLEDGE GAINED

Rather than the left ventricle cavity and liver, the
descending aorta is suitable to determine the threshold
for the volume-based analysis of cardiac FDG PET. The
fasting time and hospitalization status were significantly
associated with the cardiac metabolic volume and
SUVmax.

CONCLUSIONS

We conducted a quantitative and highly reliable
analysis of the cardiac FDG uptake in patients without
heart disease. The individual FDG uptake threshold
should be determined from the descending aorta rather
than from the LV cavity and the liver, since the
descending aorta showed high inter-operator reliability
and independence from dietary relations. The fasting
time and hospitalization status were significantly asso-
ciated with the cardiac metabolic volume. A fasting
period of more than 18 hr was suitable to evaluate
inflammatory or malignant diseases of the heart without
physiological myocardial uptake.
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