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Base and Clinical Application of PET for Lung Cancer

Koji Murakami?

ABSTRACT 0O O Basic theory and clinical application for lung cancer of FDG-PET, which recently attract attention, is
described. PET has original features different from morphological diagostic modalities, such as CT or MRI. For various
objects including staging, diagosis of recurrence, monitoring therapeutic effect, screening etc., PET may be effective
and probable to add information to conventional imaging modalities. As PET has some defects, examination should be

performed with entire understanding for the character of FDG-PETO JJLC. 2003;43:811-8170
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Figure 1. Molecular structure of glucose and FDG.
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Figure 2. Metabolism of glucose and FDG.
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PET

Figure 3. Comparison of PET and SPECT. In PET scanners the blocks of detectors are arranged in rings,
When the two photons are detected by two opposite detectors connecting with coincident count circuit, the
site of annihilation can be located at a point on the line. In SPECT, the incident direction of the photon is de-
fined by the collimator and whole body data is acquired by rotating camera heads around a patient.
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Table 1.00 Comparison of features of PETUCTO
MRI

PET CT MRI

Physical features

Contrast resolution O X o

Spatial resolution x O o

Temporal resolution O O o

Quantification O X ]
Chemical feature

Metabolic information ] x ]

Invasiveness o o o

Cost X
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Figure 4. Mediastinal lymph node metastases. a. CT showed some mediastinal lymph nodes swelling with 900 10 mm in
diameterd arrow] The diagnoses whether they were metastatic nodes was difficult. b. Strong deposit demonstrated on

PET suggested that the lymph node was metastases.
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Figure 5. Monitoring effect of proton therapy. a. CT before therapy. A lung cancer was noted at right lower lobe. b. PET
before therapy. The tumor showed strong accumulation. c. CT after 1 month from the end of proton therapy. Residual tu-
mor was clearly depicted though it showed shrinkage. d. PET after 1 month from the end of proton therapy. We can diag-
nose CRO complete responsel] at this time for no deposition of FDG to the tumor. e. CT after 1 year from the end of proton
therapy. No evidence of recurrence though there still remained smaller tumor.
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Figure 6. A case of bone metastases after operation of lung cancer with elevation of CEA. a. PET demonstrated faint hot spots
in lumbar spine and iliac boneld arrowl] b. Bone scintigram posterior view[]also showed abnormal deposits at the same location
with PET. c. Bone metastases were confirmed on MIRI arrowl] In this case, PET was performed after chest and abdominal CT be-
cause CEA level showed gradually increasing. In case of suspected cancer recurrence by continuous elevation of tumor marker,
PET may be put ahead of other imaging modality for avoiding unnecessary cost and time.
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