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Clinical Application of FDG-PET
for Cancer Diagnosis

Yuji Nakamoto

Positron emission tomography using '*F-FDG is accepted
in clinical medicine as an imaging tool for the diagnosis and
assessment of a large variety of cancers. Medicare reimburse-
ment for these studies has been accepted in Japan since 2002,
The number of requests for FDG-PET examinations has been
increasing in institutions where a PET device is installed.
PET is considered to be especially effective in re-staging and
detecting recurrence of disease. In order to evaluate PET
images properly, it is important to be familiar with the vari-
ous physiological uptake patterns of FDG, and also to be alert
to the possibility of false-positive and false-negative find-
ings. Quantitative values obtained in PET images are widely
used for the differentiation of benign and malignant tumors
and for monitoring treatment; however, it should be kept in
mind that these values may be influenced by many factors.
To complement the poorer spatial resolution of PET, a com-
bined PET/CT scanner has been created and its clinical ap-
plication has begun. It is expected that this imaging tool will
be useful and have a great effect on patient management.
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Fig. 1
A: Primary malignant tumors of patients who underwent PET scan in our institute (4/1/02 to 3/31/03). A B

B: Purpose of the PET scan in our institute during the same period.
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Fig. 2 The same coronal section with various intensities. Mild to moderate FDG uptake is seen
in the right breast(arrows), but it is difficult to diagnose breast cancer on the basis of only one
image. A display system allows image intensity to be changed easily. After consideration of
the lesion using various image intensities, we were able to suspect the presence of right breast

cancer, which was proven histologically.
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Fig. 3 Focal intense uptake is seen in the superior mediastinum. The accurate diagnosis
of metastases to the thoracic vertebrae was easily obtained by evaluating the sagittal im-

age.
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Fig. 4 Physiological FDG uptake in the head and neck area. FDG uptake corresponding to
the sublingual glands (a), soft palate (b), pharyngeal tonsils (c), palatine tonsils (d), subman-
dibular glands (e), lingual tonsils (f), parotid glands (g), and vocal cords (h)is clearly seen in

sequential coronal images.
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Fig. 5 A 48-year-old woman with multiple lymph node metastases (adenocarcinoma)
underwent a PET scan to identify the unknown primary origin. Intense uptake is observed
in the supraclavicular, mediastinal, and paraaortic areas, indicating multiple lymph node
metastases (arrows). Focal intense uptake in the pelvis is also observed (arrowhead).
The patient had another PET scan one week later because the first scan was performed
during the menstruation period. The intrapelvic accumulation was not seen on the sec-
ond scan, suggesting that it was due to menstruation.
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Table 1 Factors related with the quantitative value in the region of interest.

2) Plasma glucose level, Serum insulin level.
3) Starting time after injection.
4) Calibration factor.

6) Matrix size (256x256 or 128x1287)

1) Expression of Glucose transporter, activities of hexokinase and glucose-6-phosphatase, cellurality, size of the tumor, etc.

5) How to evaluate the region of interest (Peak or average?)

7) Parameters of reconstruction (FBP or OSEM? MAC or SAC?)

Fig. 8 A 55-year-old woman underwent FDG-PET scan during the follow-up period after sur-
gery for gastric cancer. Focal intense uptake is seen in the left upper abdomen (A, arrow). Tu-
mor recurrence was suspected, but endoscopy revealed only gastritis in the residual stomach. A B
A follow-up PET scan performed 5 months later shows no abnormal uptake (B), indicating the

previous uptake was due to the gastritis.
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Table 2 Summary of diagnoses by PET and conventional im-

aging modalities.

Results of conventional imaging modalities

(+) (=)
PET (+) 1) both-TP 1) PET-TP
2) both-FP 2) PET-FP

(Inflammation,
Physiological, etc)
PET(-) 1) PET-TN 1) both-TN
(Post-chemotherapy, etc)

2) PET-FN 2) both-FN
(BAC, gastric ca, (Dissemination, etc)

(Inflammation, etc)

HCC, etc)

TP: irue posilive, FP: false positive, TN: irue negative, FN: false negative,
BAC: bronchioloalveolar carcinoma, HCC: hepatocellular carcinoma. Ex-
amples are shown in parentheses.
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