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Current Status of Nuclear Medicine
Clinical Application of FDG-PET for Cancer Diagnosis

Lung Cancer

Koji Murakami, Shigeru Nawano,
and Hiroshi Ikeda

Recent advances in small cyclotrons, PET scanners, and
image-processing software have made it possible to apply
FDG-PET for clinical use, especially for tumor imaging.
Although the efficacy of FDG-PET for several tumors re-
mains a problem under discussion, the efficacy of PET for
lung cancer has been studied in great detail and has already
been established. The roles of FDG-PET for lung cancer
management are, roughly speaking, 1)characterization of
pulmonary nodules, 2)staging of lung cancer, 3) monitoring
therapeutic effect, and 4)early diagnosis of tumor recurrence.

We examined the usefulness of FDG-PET for lung can-
cer by analyzing our own data and reviewing recent reports.
Two image-processing techniques, the image fusion tech-
nique and the respiratory-gated data-acquisition method, are
also introduced in this article. FDG-PET is a promising method
of anatomical imaging that is complementary to such tech-
niques as CT and MRI. It may obtain a more important po-
sition among imaging modalities in the future.
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Fig. 1 Efficacy of data acquisition with respiratory gating for lung cancer

A: No gate. Note a tumor change the shape as oval(arrow). SUV of the tumor is 10.3 A | B
B: Under gate. A shape of the tumor shows spherical. SUV of the tumor is 14.9

B, — A7) ORERIITZE X F40~5050L % 5. W
TR I3 ordered subsets expectation maximization (OS-
EM) %IV —F VIR LTBY, REC LD fEROfilterd
backprojection (FBP) i & IR THELIZ / 4 A0 A% BT
LEEFEONDL L) Ik

W G TEARWT & AT S % AR IS, LED B IIIRIRET b
FHERT 5. BUNIETHENFHETS Y, BREDEHE
PIARIZi2 5 H) & L Cstandardized uptake value (SUV) (il %
LTwiw,
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D707 T LEEHNIIREINEHTE 5 X )18 LT
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H53aro 7z (Fig. 1). HEBBELE DO BEEIEEE D Z N b A %)
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W5 (Fig. 2). BRKTIX TIZCT « PET— B D% E A
ftahtTBY, —HdFWELTORITIRENL.
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TEDLZWHEED D D, fEH % Table 1 ITRT.

PETIZTHWERE 2 2 L2 11F1IE W b fEATEER &
n, BUWRECHMEERLIEMIIEN 7. 4R OBE
TRIGEMEORIEEEEHI 1P EITRh TRV ID
XA BEHRIC o720 Bb A, FDGIEEMIREATY
EEMEORIEIEFET A2 LB BV 700, BRIGIZKIED
BONIGEIIEETILENH L. F/0amEEEL
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Fig. 2 Fusion image of CT and PET

A: CT of a patient with metastatic pulmonary nodules,

B: PET image.

C: Fusion image. A small nodule attached to pleura is clearly
depictad (arrow) .
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Fig. 3 Solitary lung metastasis due
to colon cancer. Primary tumor was in-
cidentally found by PET.

A: CT showed solitary pulmonary nod-
ule, which finding suggested malignancy
rather than benign.

B: PET demonstrated strong deposit in
ascending colon (arrow)besides dense
accumulation to lung nodule (arrow
head).

. Fig. 4 Inactive pulmonary
tuberculoma proved by sur-
gery.

A: CT showed indeterminate
pulmonary nodule. Clear di-
agnosis may be difficult only
by CT findings.

B: No abnormal uptake in
PET suggested that the tumor
would be benign.
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Fig. 5 Mediastinal lymph node metastasis detected by

A: Indeterminate mediastinal lymph node ( ¢ 7mm; arrow)
was noted on CT.

B: (coronal), C(axial): Strong Rl accumulation was dem-
onstrated not only in primary tumor located at right apex
(arrow), but also in right side of mediastinum (arrow
head). Lymph node metastasis was confirmed by sur-
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Fig. 6 Recurrence of lung cancer
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(B)

A: A tumor surrounded by pleural effusion (arrow)was misdiagnosed as atelectasis at first.
B: Strong FDG accumlation in the tumor clarify the recurrence of lung cancer.
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