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Application of PET in Brain Tumor

June-Key Chung, M.D.

Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea

Abstract

The annual incidence of primary brain tumors is 7-19 cases per 100,000 people. The unique capacity of
visualizing biochemical processes allows PET to determine functional metabolic activities of the brain
tumors. Like other malignant tumors, F-18 FDG has been used commonly in the imaging of brain tumors.
FDG PET is valuable in grading malignancy, predicting prognosis, monitoring treatment, differentiating tumor
recurrence from radiation necrosis, and detecting primary lesion in metastatric brain tumors. Among amino
acids labeled with positron emitters, C-11 methionine is used clinically. Tumor delineation is much better
with methionine PET than with FDG PET. Low grade gliomas, in particular, are better evaluated with
methionine than with FDG. PET opens another dimension in brain tumor imaging. PET imaging has clearly
entered the clinical area with a profound impact on patient care in many indications. (Korean J Nucl Med
2002;36;19-27)
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Figure 1. F-18-FDG PET and MRI findings of a patient with anaplastic
astrocytoma. FDG PET shows a markedly increased uptake in the

tumor of the pons.
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18F-FDG PET

Figure 2. MRl and F-18-FDG PET findings of a patient with low grade
astrocytoma. FDG PET shows a decreased uptake in the tumor of

the left temporoparietal lobe.
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Table 1. Accuracy of PET in Differentiation of Radiation Injury from Tumor Recurrence'”

Study n Pathology Sensitivity ~ Specificity PPV NPV
Patronas et al. 5 Low-grade glioma 100 100
Doyle et al. 9 High-grade glioma 100 100
Di Chiro et al. 95 Glioma + metastases 100 100
Valk et al. 38 Glioma 81 88 79 89
Janus et al. 20 Glioma 83 63 77 71
Davis et al. 35 Glioma, lymphoma metastases 83 No data
Kahn et al. 19  Glioma (n=17), other(n=2) 81 40
Kim et al. 33 Glioma + metastases 80 94 92 85
Ricci et al. 31  Glioma 86 56 80 416

PPV, positive predictive values; NPV, negative predictive values.
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Table 2. The Results of FDG PET Study on Diagnosis of Brain Tumors

PET
o Primary brain tumor Metastatic brain tumor
findings
Lesions only
in the brain 4 16
Additional
uptakes in 3 61

other organs

* seven patients of them were cases of metastases of unknown origin.
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Figure 3. MRI, F-18-FDG PET and C-11-methionine PET findings of a patient
with low garde astrocytoma. FDG PET shows a decreased uptake in
the tumor, but methionine PET revealed a increased uptake in the
tumor.
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Figure 4. MRI, F-18=FDG PET and C-11-methionine findings of a patient with
metastatic brain tumor, FDG PET shows defects in the tumors, and
cannot easily delineate tumors. Methionine PET shows increased
uptake in the tumors.
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Figure 5. Images of MRI, F-18-FDG PET and coregistrated images of MRI
and FDG PET. Using coregistrated images, lesions can be better
defined.
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