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Objective: F-18 fluorodeoxyglucose (FDG) positron emission tomography (PET) has been increasingly used in
myocardial viability imaging. In routine PET viability studies, oral glucose and intravenous insulin loading is commonly
utilized. In anoptimal study, glucose and insulin loading is expected to cause FDGuptakeboth inhibernating andnormal
myocardium. However, in routine studies it is not uncommon to see absent or reduced FDG uptake in normal
myocardium. In this retrospective study we further analyzed our PET viability images to evaluate FDG uptake status in
myocardium under the oral glucose and intravenous insulin loading protocol that we use in our hospital.
Methods: Patients who had bothmyocardial perfusion single photon emission computed tomography (SPECT) and

FDG PET cardiac viability studies were selected for analysis. FDG uptake status in normal and abnormal myocardial
segments on perfusion SPECTwas evaluated. Based on SPECT and PETfindings, patientswere divided into twomain
groups and four subgroups. Group 1 included PET viable studies and Group 2 included PET-nonviable studies. Sub-
groups based on FDG uptake in normal myocardium were 1a and 2a (normal uptake) and 1b and 2b (absent or signif-
icantly reduced uptake).
Results: Seventy-one patients met the inclusion criteria. Forty-two patients were PET-viable and 29 were PET-

nonviable. In 33 of 71 patients (46.4%) there was absent or significantly reduced FDG uptake in one or more normal
myocardial segments, which was identified more in PET-viable than PET-nonviable patients (59.5% vs. 27.5%,
p = 0.008). This findingwas alsomore frequent in diabetic than nondiabetic patients (53%vs. 31.8%), but the difference
was not significant (p = 0.160).
Conclusions: In nearly half of our patients, one ormore normalmyocardial segments showed absent or significantly

reduced FDG uptake. This finding, particularly if it is diffuse, could be from suboptimal study, inadequacy of current
glucose and insulin loading protocols, or various other patient-related causes affecting FDGuptake both in the normal
and hibernating myocardium. In cases with significantly reduced FDG uptake in normal myocardium, PET images
should be interpreted cautiously to prevent false-negative results for viability.
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Abbreviations

FDG F-18 fluorodeoxyglucose
PET Positron Emission Tomography
SPECT Single photon emission computed tomography
Tl-201 Thallium-201
GLUTs Glucose transporters
AMI Acute myocardial infarction
CAD Coronary artery disease
EHI Euglycemic hyperinsulinemic
FBG Fasting blood glucose
LVEF Left ventricular ejection fraction
NIDDM Noninsulin-dependent diabetes mellitus
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Introduction

Approximately 50% of the patients with chronic

obstructive coronary artery disease (CAD)
and chronic contractile dysfunction have hiber-
nating (viable but ischemic and dysfunctional)
myocardium [1,2]. Hibernating myocardium is
potentially salvageable, and functional improve-
ment can occur with appropriate treatments and
revascularization. There are various methods to
detect hibernating myocardium, such as single
photon emission computed tomography (SPECT)
with Tl-201- and Tc-99m-labeled agents, positron
emission tomography (PET) with fluorine-18 fluo-
rodeoxyglucose (F-18 FDG or FDG), rubidium-82,
nitrogen-13 ammonia, and carbon-11 acetate, car-
diac magnetic resonance imaging, stress echocar-
diography, and cardiac computed tomography
(CT).
Currently, FDG PET myocardial viability imag-

ing is considered the gold standard and has
mostly replaced Tl-201 SPECT imaging in many
centers. As glucose is the major energy source
for an ischemic/hibernating myocardium, F-18
FDG, a radiolabeled glucose analog, is used in
PET myocardial viability studies. FDG uptake in
myocardial cells is mediated by insulin-sensitive
glucose transporters. Within the cell, FDG is phos-
phorylated into FDG-6-phosphate by hexokinase
enzyme. FDG-6-phosphate does not undergo sub-
sequent metabolism (glycogen synthesis or aero-
bic glycolysis) but only minimal
dephosphorylation [3]. In the region of the fixed
perfusion defect, FDG uptake (perfusion–metabo-
lism mismatch) usually indicates viability,
whereas lack of FDG uptake usually indicates
nonviability, although false-negative or false-
positive results have been reported [3–10]. Inflam-
matory reaction following recent myocardial
infarction can cause false-positive FDG uptake,
providing misleading information about the via-
bility of the myocardium [8]. In the subacute
phase following reperfusion of acute myocardial
infarction (AMI), decreased FDG uptake relative
to perfusion (reverse perfusion–metabolism mis-
match) is seen [11–15]. In reperfused AMI
patients, the presence of reverse blood flow–glu-
cose metabolism mismatch is indicative of pre-
served oxygen consumption and free fatty acid
(FFA) metabolism, despite suppression of glucose
metabolism [15]. In addition to reperfused AMI,
reverse mismatch was also reported in chronic
multivessel CAD, postischemic myocardial dys-
function (stunning), and in the septum of patients
with left bundle branch block [11,16,17].
To increase FDG uptake in the hibernating myo-

cardium various protocols have been used such as
fasting, oral glucose loading, low carbohydrate
diet, intravenous (i.v.) or oral glucose and i.v. insu-
lin loading, acimipox administration (to reduce
myocardial fatty acid metabolism), and eug-
lycemic hyperinsulinemic (EHI) clamping [3,18–
22]. Among these protocols, EHI clamping is con-
sidered to be the best way to improve FDG uptake
in the hibernating myocardium. The goal is to pro-
vide euglycemia and hyperinsulinemia at the time
of FDG injection, as insulin increases glucose
uptake in ischemic tissues. In routine cardiac
FDG PET viability studies glucose/insulin loading
is commonly used [3]. In an optimal FDG PET via-
bility study under glucose and insulin loading it is
expected to see normal FDG uptake in normally
perfused myocardium. However, in routine stud-
ies, it is not uncommon to see reduced or absent
FDG uptake in the normal myocardium. This is
believed to be either suboptimal protocol or vari-
ous other patient-related reasons including dia-
betes and insulin resistance. Our goal in this
retrospective study was to further analyze our
PET viability images to evaluate FDG uptake sta-
tus in normal myocardium under the oral glucose
and i.v. insulin loading protocol that we use in our
hospital.
Material and methods

In this retrospective study, patients who had
both myocardial perfusion SPECT and FDG PET
cardiac viability studies from 2011 to 2016 were
selected for further analysis. This retrospective
study was approved by Kuwait Ministry of Health.
Stress and rest myocardial perfusion SPECT

images were obtained using a 2-day protocol fol-
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Figure 1. (A) Stress and rest myocardial perfusion SPECT short, vertical, and horizontal long axis slices and polar maps demonstrate anterior
and anteroseptal fixed perfusion defect and mild peri-infarct ischemia. (B) FDG PET slices and polar map shows significant viability in the
anterior/anteroseptal region. FDG uptake is normal in other normally perfused walls. SPECT = single photon emission computed tomography;
FDG = fluorodeoxyglucose; PET = positron emission tomography.
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lowing i.v. injection of 740 MBq (20 mCi) Tc-99m
tetrofosmin. Images were obtained either on
SPECT (Infinia; General Electric, Milwaukee, WI;
Symbia S and C-cam; Siemens Medical Solutions,
Illinois, USA) or SPECT/CT (Infinia Hawkeye 4
and Discovery 670–16 Slice; General Electric, Mil-
waukee, WI) cameras. Normal-sized or thin
patients were imaged on SPECT whereas obese
or large patients on SPECT/CT cameras for atten-
uation correction.
FDG PET cardiac viability study was performed

after overnight fasting. The patient’s fasting blood
glucose (FBG) level was measured. In nondiabetic
patients, 50 g oral glucose was administered if
FBG was �150 mg/dL, and 25 g glucose if FBG
level was 151–250 mg/dL. In diabetic patients,
25 g glucose was administered if FBG was
�150 mg/dL, and 12.5 g glucose for FBG of 151–
250 mg/dL. No glucose was administered if FBG
was >250 mg/dL. Blood glucose levels were moni-
tored every 15–30 minutes. Regular insulin was
administered i.v. in patients with FBG >250 mg/
dL and in glucose-loaded patients. The i.v. insulin
doses for blood glucose levels of 141–160 mg/dL,
161–180 mg/dL, 181–200 mg/dL, 201–220 mg/dL,
221–240 mg/dL, 241–260 mg/dL, 261–280 mg/dL,
and 281–300 mg/dL were 1 U, 2 U, 3 U, 4 U, 5 U,
6 U, 7 U, and 8 U, respectively. The physician
was notified if blood glucose (BG) was >300 mg/
dL. When the BG level was <140 mg/dL, 185–
370 MBq (5–10 mCi) of i.v. F-18 FDG was adminis-
tered. The patients were asked to eat a light meal



Figure 2. (A) Stress and rest myocardial perfusion SPECT short, vertical, and horizontal long axis slices and polar maps demonstrate a large area
of fixed perfusion defect in the LAD distribution (apex, anterior, and anteroseptal). Mild fixed decreased activity in the inferior wall is likely
secondary to diaphragm attenuation. (B) FDG PET slices and polar map shows significant viability in the LAD distribution (PET-viable) but
markedly decreased FDG uptake in the rest of myocardium. SPECT = single photon emission computed tomography; FDG = fluorodeoxyglucose;
LAD = left anterior descending artery; PET = positron emission tomography.
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15 minutes after FDG injection. BG was checked
every 15 minutes after FDG injection to monitor
hypoglycemia.
PET images were obtained 60–90 minutes after

FDG injection using Phillips Gemini Time of
Flight 64 PET/CT camera (Philips Medical Sys-
tems, Best, the Netherlands). Duration of PET
acquisition was 15–20 minutes following a low-
dose CT scan for attenuation correction. In some
cases with high blood pool activity, delayed PET
images were also obtained.
SPECT and PET images were evaluated visually

by two readers. SPECT and PET images were eval-
uated using short axis, horizontal and vertical long
axis images as well as bullseye polar maps, and
the left ventricle was divided into nine segments
(apical, anterior, anteroseptal, anterolateral,
septal, inferoseptal, inferior, inferolateral, and lat-
eral). The size (small, moderate, and large) and
severity (mild, moderate, and significant) of rever-
sible or fixed perfusion defects as well as left ven-
tricular ejection fraction (LVEF) and left ventricle
(LV) wall motion, thickening, and cavity size were
noted on SPECT images.
On FDG PET/CT images, myocardial viability

was assessed with visual analysis (mild, moderate,
and significant). Viability was considered mild if it
involved less than one-third of the area of perfu-
sion defect, moderate if between one-third
and two-thirds, and significant if more than



Table 1. Number of patients in each group and subgroups.

Group 1 Group 2
(PET-
viable)

(PET-
nonviable)

FDG uptake in normal
myocardium

Normal (a) 17 21
Reduced/absent (b) 25 8
Total 42 29

FDG = fluorodeoxyglucose; PET = positron emission tomography.

Figure 3. (A) Stress and rest myocardial perfusion SPECT short, vertical, and horizontal long axis slices and polar maps demonstrate a large area
of fixed perfusion defect in the apex, extending to mid anterior, inferior, and septal walls, and fixed decreased activity in the anterior base. (B)
FDG PET slices and polar map shows no significant FDG uptake in the region of the fixed perfusion defect (PET-nonviable). FDG uptake in the
anterior base is higher than the uptake on perfusion images. In the rest of the left ventricle there is normal FDG uptake. SPECT = single photon
emission computed tomography; FDG = fluorodeoxyglucose; PET = positron emission tomography.
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two-thirds of the perfusion defect area. Visual
evaluation and segmented bullseye polar maps
were used to compare the size of perfusion defect
and the viable area. In cases with mismatch of seg-
ments in polar maps on SPECT and PET, visual
analysis was used to estimate the size of the
perfusion defect and viability and the area of
involvement.
Based on SPECT and PET findings, patients

were divided into two main groups and four sub-
groups: 1a: FDG uptake in the region of fixed per-
fusion defect (PET-viable), and normal FDG
uptake in normally perfused myocardium; 1b:
FDG uptake in the region of fixed perfusion defect
(PET-viable) and absent or significantly reduced
FDG uptake in normally perfused myocardium
(one or more segments); 2a: no FDG uptake in
the region of fixed perfusion defect (PET-
nonviable), and normal FDG uptake in normally
perfused myocardium; and 2b: no FDG uptake in
the region of fixed perfusion defect (PET-
nonviable), and absent or significantly reduced



Figure 4. (A) Stress and rest myocardial perfusion SPECT short, vertical, and horizontal long axis slices and polar maps demonstrate large area
of fixed perfusion defect in the inferior, inferolateral, and inferoseptal segments from apex to base. (B) Selected FDG PET/CT transaxial slices
show diffusely decreased activity in the left ventricle. FDG uptake is seen in both atria and right ventricle. SPECT = single photon emission
computed tomography; FDG = fluorodeoxyglucose; PET/CT = positron emission tomography/computed tomography.
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FDG uptake in normally perfused myocardium
(one or more segments).
Statistical analysis (v2 test) was used to see if

there is any difference in between PET-viable
and PET-nonviable and in between diabetic and
nondiabetic patients with regard to number of
patients with normal and reduced/absent FDG
uptake in normally perfused myocardium. Aver-
age BG, age, and LVEF values between groups
was also compared.
Results

Our study included 71 patients (14 female and
57 male) with a mean age of 63.7 years, ranging
from 23 years to 86 years. All the patients had
one or more risk factors, such as diabetes melli-
tus, hypertension, hyperlipidemia, obesity, and
angina. All the patients had fixed perfusion
defects and 19 of them also had stress-induced
ischemia.
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In 33 patients (46.4% of total) there was reduced
or absent FDG uptake in normally perfused myo-
cardium. Absent or reduced FDG uptake in nor-
mal myocardium was in one segment in 13
patients, two segments in six patients, three seg-
ments in one patient, four segments in one
patient, five segments in four patients, six seg-
ments in four patients, seven segments in two
patients, and eight segments in two patients. In
some patients with diffusely reduced FDG uptake
in the left ventricle there was also high blood pool
activity.
In 42 patients there was a varying degree of FDG

uptake in the region of fixed perfusion defect
(Group 1). Seventeen of them (40.4%) showed nor-
mal (Fig. 1) and 25 (59.5%) had absent or reduced
FDG uptake in normally perfused myocardial seg-
ments (Fig. 2, Table 1).
In 29 patients there was no FDG uptake in the

region of fixed perfusion defect (Group 2). In 21
of these patients (72.4%) there was normal
(Fig. 3) and in eight (27.5%) there was reduced or
absent FDG uptake (Fig. 4) in normally perfused
myocardial segments (Table 1).
Overall, absent, or reduced FDG uptake in nor-

mal myocardium was seen more in Group 1 (PET-
viable) patients than Group 2 (PET-nonviable)
(59.5% vs. 27.5%) and this was statistically signifi-
cant (p = 0.008). Normal FDG uptake in normal
myocardium was more common in Group 2 than
in Group 1 patients (72.4% vs. 40.5%), which was
statistically significant (p = 0.008). Absent or
reduced FDG uptake in normal myocardium was
also seen more in diabetic patients than in nondi-
abetics (53% vs. 31.8%), but it was not statistically
significant (p = 0.160).
Forty-nine of our patients had diabetes.

Patients’ diabetic status was determined based
Table 2. Results in diabetic and nondiabetic patients (number).

Group 1 Group 2 Total

1a 1b 2a 2b

Diabetic 1 19 12 7 49
Nondiabetic 6 6 9 1 22

Table 3. Average BG at time of FDG injection, age, and LVEF in m

Group 1 1a 1b

Average BG, mmol/L 6.83 6.91 6.77
Average age, y 63.19 62.35 63.7
Average LVEF, % 39.47 40.29 38.9

BG = blood glucose; FDG = fluorodeoxyglucose; LVEF = left ventricular eject
* p values between Groups 1 and 2.
on referring physicians’ notes or patients’ history.
Thirty patients showed FDG uptake in the region
of fixed perfusion defect and 19 showed no FDG
uptake (Table 2). Overall, 26 (53%) diabetic
patients showed absent or reduced FDG uptake
in the normal myocardium, which was in 19 of
PET-viable diabetic patients (63.3%) and in seven
of PET-nonviable diabetic patients (36.8%).
In 22 nondiabetic patients, 12 had viability on

PET and 10 had no viability (Table 2). In six of
PET-viable patients (50%), and one of PET-
nonviable patients (10%) there was reduced or
absent FDG uptake in normal myocardium. Over-
all, 31.8% of nondiabetic patients showed absent/
reduced FDG uptake in the normal myocardium.
In patients with stress-induced ischemia, it was

peri-infarct ischemia (PIS) in eight patients, in
other walls in nine, and both PIS and ischemia
in other walls in two patients. In 42 patients with
viability on PET, only six had PIS. In 29 patients
with nonviable tissue on PET, two had PIS. In 11
patients with stress-induced ischemia in other
walls, eight showed good FDG uptake and three
showed no uptake in the ischemic region.
The average BG level at the time of injection,

age, and LVEF for each group are shown in
Table 3. There was no significant difference
between groups with regard to average BG, age,
and LVEF values (p = 0.056, 0.799, and 0.732,
respectively).
Blood pool activity was high in comparison to

myocardial wall uptake in two patients. Delayed
imaging did not help in these patients.
All the patients demonstrated wall motion

abnormality (hypokinesis, akinesis, or dyskinesis)
in the region of the fixed perfusion defect. There
was also global hypokinesis in 33 patients. Global
hypokinesis was present in 14 PET-viable (1a: 7,
1b: 7) and 16 PET-nonviable (2a: 10 and 2b: 6)
patients.
LV cavity was dilated at rest and stress in 11

patients.
Lack of attenuation correction in some of our

SPECT images did not create a major problem as
these patients were of normal size or were thin.
ain groups and subgroups.

Group 2 2a 2b p*

6.68 6.59 6.95 0.056
6 64.48 63.19 67.87 0.799
2 37.41 40.5 35.87 0.732

ion fraction.
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Discussion

A normal (nonischemic) myocardium utilizes
FFA in the fasting state and glucose in the post-
prandial state. In ischemic myocardium, glucose
is the main energy source. In fasting, there is
reduced FDG uptake in normal myocardium due
to low glucose and insulin levels and high FFA
levels. Fasting decreases glucose transport into
normal myocytes and causes a reduction in glu-
cose metabolism. When the insulin level is low
during fasting, there is an increase in lipolysis in
peripheral tissue and increased plasma FFA
levels. A study in pigs demonstrated that, in fast-
ing condition, hibernating myocardium accumu-
lated FDG at twice the rate of normal
myocardium [23]. In routine FDG PET, whole-
body oncological studies after 4–6 hours fasting,
we often see variable FDG uptake in normal myo-
cardium such as heterogeneous uptake, diffusely
normal uptake, or diffusely reduced uptake. After
glucose loading, increase in plasma glucose stimu-
lates the release of endogenous insulin, which
decreases the plasma FFA levels, increases glu-
cose transporters, and facilitates the transport
and utilization of FDG by the normal and hiber-
nating myocardium [24]. Under fasting conditions,
myocardial accumulation of FDG was heteroge-
neous with uptake in the septum and anterior wall
averaging 80% of that in the lateral and posterior
walls, but after glucose loading the regional distri-
bution of myocardial FDG accumulation became
more homogeneous [25]. In the same study, regio-
nal myocardial perfusion with O-15 water, oxida-
tive metabolism and accumulation of C-11-
acetate were homogeneous under both conditions.
Fallavollita reported that in EHI clamping in pigs,
FDG uptake in normal and hibernating myocar-
dium increased significantly compared with fast-
ing conditions [23]. In the fasting state, glucose
uptake slightly increased in the dysfunctional
regions compared with normal myocardium but
during insulin clamping, a striking increase in glu-
cose uptake by insulin was obtained in both the
dysfunctional and the normal regions [26].
FDG uptake in normal myocardium may be

affected by many factors, including but not limited
to: the viability protocol used; duration of fasting;
patient’s regular diet (fat-, carbohydrate- or
protein-dominant diet vs. normal diet); patient’s
glucose levels at fasting and at the time of FDG
injection; amount of glucose loaded; amount of
injected insulin; blood insulin level at the time of
FDG injection; insulin resistance due to diabetes
or other reasons; blood FFA levels at the time of
FDG injection; utilization of substrates other than
glucose; or suboptimal patient preparation.
In our study, in a significant number of patients

there was absent or reduced FDG uptake in one or
more normal myocardial segments (46.4%), which
was higher than in previously reported studies
using various protocols [27,28]. Absent or reduced
FDG uptake in normal myocardium was seen
more in PET-viable than in PET-nonviable
patients in our study. More FDG avidity of hiber-
nating than normal myocardium could be one of
the reasons for this.
The prevalence of insulin resistance was

reported to be high in patients with diabetes (type
2), obesity, ischemic cardiomyopathy, and in other
diseases [10,29–31]. Most of our patients were dia-
betic. Diabetic patients have impaired myocardial
glucose metabolism and FFA is the main sub-
strates for energy production. Varying results
have been reported on myocardial FDG uptake
status in diabetics. Ohtake et al. [32] reported a
slight decrease in myocardial glucose uptake rates
during insulin clamp in patients with noninsulin-
dependent diabetes mellitus (NIDDM), which
might be from insulin resistance (glucose
transporter-4 abnormality) [32]. In another study,
FDG uptake in normal regions of myocardium
after glucose load was not significantly different
in patients with normal glucose tolerance,
impaired glucose tolerance, and mild diabetes
but it was lower in patients with severe diabetes
[33]. A PET viability study after oral glucose load
revealed an incidence of 28% of studies with inad-
equate myocardial FDG uptake in patients with
diabetes mellitus (64% type 1 and 36% type 2)
and CAD as compared with only 3% in patients
with CAD but without known diabetes mellitus
[34]. The same group later reported that hyperin-
sulinemic euglycemic clamp in young patients
with insulin-dependent diabetes mellitus is asso-
ciated with myocardial glucose uptake similar to
that observed in the normal heart [35]. Under
stable normoglycemic hyperinsulinemic condi-
tions, myocardial glucose uptake was not reduced
in patients with NIDDM and CAD in spite of
peripheral insulin resistance [36]. Abbreviated hy
perinsulinemic–euglycemic clamp produced simi-
lar myocardial glucose uptake values in normal
resting myocardium in nondiabetic and diabetic
patients [37]. In our study, absent or reduced
FDG uptake in normal myocardium was identified
more in diabetic than nondiabetic patients (53%
vs. 31.8%), although the difference was not signif-
icant. Presence of diabetes could be one of the rea-
sons for absent or reduced FDG uptake in normal



FU
LL

 L
EN

G
TH

 A
RT

IC
LE

J Saudi Heart Assoc
2018;30:75–85

SARIKAYA ET AL 83
FDG PET MYOCARDIAL VIABILITY
myocardium in some of our patients but about
one-third of our nondiabetic patients also showed
absent or reduced FDG uptake in normal myocar-
dium. However, some of our nondiabetic patients
may have had unreported or unknown diabetes.
Suboptimal or inadequate glucose and insulin

loading can affect FDG uptake in both normal
and hibernating myocardium. There are various
glucose/insulin loading protocols for viability
studies and the protocol we used appears to be
similar to the one described in the current Society
of Nuclear Medicine guidelines [20]. As compared
to oral glucose and i.v. insulin loading, EHI clamp-
ing maximizes myocardial glucose uptake and
reduces the heterogeneity of FDG accumulation
in viable myocardium [38]. EHI clamping
improves the predictive accuracy of FDG PET for
the assessment of viability [37]. Although EHI
clamping is considered as a laborious and time
consuming technique, some centers routinely
use it [39].
Paternostro et al. [30] measured heart and skele-

tal muscle blood flow and glucose uptake during
euglycemic hyperinsulinemia in patients with
angiographically proven CAD and chronic regio-
nal wall motion abnormalities, and in healthy con-
trols. There was markedly reduced FDG uptake in
myocardium and skeletal muscles in patients as
compared to controls, which suggests that patients
with a history of myocardial infarction and a low
ejection fraction are insulin resistant. Mean LVEF
was around 40% in each group in our patients and
there was no significant difference in LVEF
between the groups with normal and reduced
FDG uptake in normally perfused walls.
Most of our patients were obese. FFA metabo-

lism increases in obese patients. Kim et al. [40]
have indicated that visceral adiposity is strongly
associated with alteration of myocardial glucose
uptake evaluated by FDG-PET, and its association
further relates to type 2 diabetes mellitus [40].
High-fat feeding and fasting increases circulat-

ing plasma FFA concentrations [41]. Some studies
have reported no significant correlations between
FDG uptake in the myocardium and fasting per-
iod [42,43]. However, in a recent study, overnight
fasting and restricted diet (low carbohydrate and
fat-rich diet) for 2 days before FDG study sup-
pressed myocardial FDG uptake more than only
overnight fasting, and overnight fasting sup-
pressed myocardial uptake more than 4–6 hours
fasting [44]. All our patients fasted overnight and
we did not know blood FFA levels at the time of
FDG injection. Our population in Kuwait con-
sumes high-fat and high-carbohydrate food.
In our study, normal perfusion status of myocar-
dium was defined based on SPECT findings only,
which was one of the limitations of our study. As it
is well known, normal myocardial perfusion on
rest and stress SPECT does not always indicate
the lack of CAD. Various reasons such as low level
coronary artery stenosis, inadequate exercise or
inadequate/suboptimal pharmacologic stress, or
balanced ischemia can cause normal SPECT,
although there is coronary artery disease. Some
of our patients with normal myocardial perfusion
on SPECT may have had stress-induced ischemia.
In a small number of our patients with stress-
induced ischemia there was absent or reduced
FDG uptake in the affected segments. Another
limitation of our study was the lack of follow-up
or correlation with other methods. However, our
goal with this study was simply to test our PET
viability protocol with oral glucose and i.v. insulin
loading.
Conclusions

Cardiac use of FDG PET imaging has been
increasing for diagnosing myocardial viability
and it is important to obtain images in optimal
condition for accurate results. In nearly half of
our patients we observed reduced or absent FDG
uptake in normally perfused myocardial segments
by SPECT. In cases with lack of FDG uptake in the
region of fixed perfusion defect as well as in nor-
mal myocardium, PET findings may not always
indicate nonviability, as the study could be subop-
timal or various other patient-related causes may
affect FDG uptake both in normal and hibernating
myocardium.
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