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Clinical Significance of Myocardial Uptake on F-18 FDG PET/CT Performed
in Oncologic Patients

S

Ho Jin Cho, MD., Arthur Cho, MD., Jong Doo Lee, MD., Ph.D., and Won Jun Kang, MD., Ph.D.

Division of Nuclear Medicine, Department of Radiology, Yonsei University College of Medicine, Seoul, Korea

Purpose: F-18 fluorodeoxyglucose (FDG) uptake of myocardium is influenced by various factors. Increased
glycolysis, and subsequent increased F-18 FDG uptake has been reported in ischemic cardiomyopathy. However,
clinical significance of incidentally found myocardial F-18 FDG uptake has not been clarified. We retrospectively
reviewed the degree and pattern of myocardial uptake in patients without history of ischemic heart disease who
underwent torso F-18 FDG PET/CT for evaluation of neoplastic disease. Materials and Methods: From January
2005 to June 2009, 77 patients who underwent F-18 FDG PET/CT and Tc-99m sestamibi stress/rest SPECT within 3
months were enrolled. Results: Of 77 patients, 55 (71.4%) showed increased F-18 FDG uptake in the myocardium.
In this population, 40 showed uniform uptake pattern, while 15 showed focal uptake. In patients with uniform
uptake, 17 showed decreased uptake in the septum without perfusion defect on myocardial SPECT. Remaining 23
patients showed uniform uptake, with 1 reversible perfusion defect and 1 fixed perfusion defect. In 15 patients
with focal uptake, 9 showed increased F-18 FDG uptake in the base, and only 1 of them showed reversible
perfusion defect on myocardial SPECT. In the remaining 6 focal uptake group, 4 had reversible perfusion defect in
the corresponding wall, and 1 had apical hypertrophy. Conclusion: We demonstrated that septal defect pattern
and basal uptake pattern in the myocardium may represent normal variants. Focal myocardial uptake other than
normal variants on oncologic torso F-18 FDC PET/CT with routine fasting protocol may suggest ischemic heart
disease, thus further evaluation is warranted. (Nucl Med Mol Imaging 2009:43(6):519-525)
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Table 1. Patient Characteristics

Total 77
Sex

Male 33 (42.9%)

Female 44 (57.1%)
Age 66.9%9.6
Body mass index (kg/m?) 23.7£3.6
Systolic blood pressure (mmHQ) 129.3+21.1
Diastolic blood pressure (mmHg) 77.3£10.4
Symptoms

None 51 (66.2%)

Typical chest pain 6 (7.8%)

Atypical chest pain 9 (11.7%)

Nonanginal chest pain 11 (14.3%)

Cardiovascular Risk Factors

Diabetes mellitus 22 (28.6%)

Hypertension 47 (61.0%)
Dyslipidemia 5 (6.5%)
Smoking 20 (26.0%)
Current Medication
Aspirin 18 (23.4%)
Angiotensin converting enzyme inhibitor and/or - 19 (24.7%)
angiotensin Il receptor blockers
B-blocker 18 (23.4%)
Calcium channel blocker 26 (33.8%)
Statin 19 (24.7%)
Blood glucose (mmol/h® 5.6%1.4
Positive for myocardial FDG uptake 55+1.3
Negative for myocardial FDG uptake 6.0£1.7

“Blood glucose level was available in 63 of 77 patients.
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Table 2. Degree and Patterns of Myocardial F-18 FDG Uptake
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FDG uptake patterns

FDG uptake degree - 3 Total
Focal Uniform NA
Negative 0 0 22 22
Positive 15 40 0 55
Mild 2 1 0 3
Moderate 6 7 0 13
Intense 7 32 0 39

“NA = not applicable
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Figure 1. Stress and rest Tc-99m sestamibi perfusion and F-18 FDG images of 51-year-old female patient with no symptoms, in short axis
and vertical and horizontal long axis slices. No abnormal perfusion abnormality is shown. Uniformly increased F-18 FDG uptake with
defect in the septal wall is demonstrated.
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Figure 2. Stress and rest Tc-99m sestamibi perfusion and F-18 FDG images of 74-year-old female patient with exertional angina, in short
axis and vertical and horizontal long axis slices. Reversible perfusion abnormality involving anteroseptal wall is demonstrated. Focal
intense F-18 FDG uptake in the corresponding anteroseptal wall is shown.
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Figure 3. Stress and rest Tc-99m sestamibi perfusion and F-18 FDG images of 81-year-old male patient with no symptoms, in short axis
and vertical and horizontal long axis slices. No abnormal perfusion abnormality is shown. Focal intense F-18 FDG uptake in the apex
is demonstrated. This patient had apical hypertrophy on echocardiography.
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Table 3. Characteristics of Myocardial F-18 FDG Uptake Patterns and Perfusion

Myocardial SPECT

FDG uptake patterns Ireversible Reversible No Total
perfusion defect perfusion defect perfusion defect

Uniform 1 1 38 40
No defect 1 1 21 23
Septal defect 0 0 17 17

Focal 0 5 10 15
Increased basal uptake 0 1 8 9
NOS? 0 4 2 6

NA® 1 1 20 22

")NOS = not otherwise specified
PNA = not applicable

Table 4. Degree and Patterns of Myocardial F-18 FDG Uptake in Patients with Perfusion Defect

FDG
Myocardial SPECT Patterns Total
Degree
Focal Uniform NA?
Irreversible perfusion defect Negative 0 0 1 1
Positive 0 1 0 1
Mild 0 0 0 0
Moderate 0 0 0 0
Intense 0 1 0 1
Reversible perfusion defect Negative 0 0 1 1
Positive 5 1 0 6
Mild 0 0 0 0
Moderate 2 0 0 2
Intense 3 1 0 4

NA = not applicable

Table 5. Comparison of Myocardial Uptake on F-18 FDG PET/CT and Perfusion Defect on Tc-99m sestamibi stress/rest SPECT

Tc-99m sestamibi stress/rest SPECT®

Total
Negative Positive
F-18 FDG Negative 68 3 71
PET/CT® Positive 2 4 6
Total 70 7 77

Kappa=0.580, p<0.001

YA positive scan result on F-18 FDG PET/CT was defined as focal increased myocardial uptake other than septal defect pattern and
basal uptake pattern.

DA positive scan result on Tc-99m sestamibi stress/rest SPECT was defined as reversible perfusion defect.

Figiod }—E 3ol 19l Aol A3 Aa7E gl & p0.001) oI ATH(Table 5).
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