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Clinical Usefulness of FDG-PET in Oncology

Masayuki Sasaki

The clinical diagnosis of tumors is mainly performed us-
ing conventional radiography, CT, MRI, and ultrasonogra-
phy, which provide anatomic and morphologic information.
On the other hand, nuclear medicine imaging, which exploits
the biochemical aspects of tissue, is considered to be useful
for the characterization of tumors but is still clinically
underutilized. Positron emission tomography (PET)with 2-
deoxy-2-['*F] fluoro-D-glucose (FDG), an in-vivo imaging
method that measures glucose metabolism, has been used
to detect tumors with increased glucose metabolism. Over
the past 20 years, numerous reports have demonstrated the
usefulness of FDG-PET in diagnosing turnors, although FDG-
PET has only been performed at a small number of institu-
tions. Since FDG-PET has been shown to be superior to other
morphologic imaging modalities in diagnosing tumors, FDG-
PET has now become widespread at many institutions and
has also been incorporated into the clinical pathways for
disease management. FDG-PET is a safe and cost-effective
method with several advantages over morphologic imaging
and is already covered by many insurance companies in a
variety of countries. This article discusses the current ap-
plication of FDG-PET in oncology, especially regarding lung
cancer, malignant lymphoma, and thyroid cancer. In addi-
tion, practical approaches for the clinical use of FDG-PET
are discussed.
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. Fig. 1 57-year-old man with right lung cancer.

(I lﬁ[l (min)
Time after injection

High FDG uptake is seen in the right lung

hilar tumor (left and right upper). The time course of FDG uptake in tissues demonstrates
gradual increase of FDG uptake in the tumor (right lower). (@ : lung cancer, O : aorta,

< normal lung, A ! muscle)
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(@ standardized uptake value (SUV).

B RE Y72 ) o588 T 5 KHLTHY, BUER
LBIECHWLR TS, BEBRTHW SN %ik5-8 (%
ID/g) LM L% 2 7)7CH Y, standardized uptake ratio (SUR),
differential absorption ratio (DAR), differential uptake ratio
(DUR) b MR TH 5. Bk TIRIRIF OV IEH S Tl
RECHIIET 5 L8HHIE I % 5 728 (Zlean body mass TOH
EAHEIRZNTWBED, 1TEAEDOTEIIEEIZ L A4
EHWTWA., FLARAOHAIIHEIC 2 5RO
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(@ x5 A L (tumor-to-muscle ratio: TMR) .
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(3 %Al I (lesion-to-normal ratio: L/N).
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Fig. 2 71-year-old man with Stage I moderately differentiated adenocar-
cinoma (pT1NOMO).

A: On X-ray CT, the tumor is demonstrated in the left lower lobe.

B: On FDG-PET, high FDG uptake is seen in the tumor.

S
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Fig. 3 70-year-old man with Stage I11 A adenosquamous cell carcinoma
(pT1N2MO).

A: X-ray CT shows, the lymphnodes in the subcarinal, paraesophageal,
and left hilar regions. Their short axis diameters are less than 10 mm.
B: FDG-PET demaonstrates high FDG uptake in the lemph nodes.

Fig. 4 68-year-old wornan with Stage 1V squamous cell carcinoma (T2NOM1] ). FDG-PET dem-
onstrates high FDG uptake in the right lung tumor and multiple bone metastasis.

EH 13T H25H
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Fig. 5 59-year-old wornan with Stage III non-Hodgkin’s lymphoma. On FDG-PET, nodal uptake
is present in the following regions: bilateral submandibular and deep cervical, left supraclavicu-
lar and axillar, right elbow, abdominal para-aortic, bilateral para-iliac and left inguinal. Among
extranodal regions, high FDG uptake is also seen in the stomach.

RS e

Fig. 6 70-year-old woman with follicular thyroid carcinoma.

b

A:1-131 Nal scan shows high uptake in the locoregional recurrent tumor.
B: On FDG-PET, high FDG uptake is seen in the multiple metastatic tumors (right supraclavicu-
lar lymph node, bilateral lung, and right lobe of the liver) but no FDG uptake is visible in the local

recurrence.
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