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Fig.1 The contour image on the right, showing a radioactive concentration of
the tissues.
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Fig.2 The PET image of lung cancer. The transmission scan images are shown
on the left, the early scan images (positron angiography) in the middle and
the late scan images on the right. The color scale expresses the DAR level of
the late scan. The red-colored regions, which represent a DAR over 3, are
judged as likely to be malignant. Fig.2 shows a squamous cell carcinoma in the
left upper lobe. In the late scan, cancer tissues are situated in the
periphery of the mass lesion and a metastatic lymph node (#4) is visible.
SVC;superior vena cava AA;ascending aorta DA;descending aorta
PA;pulmonary artery LA left atrium T; tumor LN;lymph node
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Fig.3 A squamous cell carcinoma in the right upper lobe. The vertebra and
sternum are seen in the late scan. A metastatic lymph node (#3) is visible
RBCV;right brachiocephalic vein BCA;brachiocephalic artery

AAr;aortic arch S;sternum V;vertebra
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Table1l . DAR of primary lung cancer and other disease

DAR
Disease No. Mean=S.D. (Min. ~Max. )
Malignant tumor 32 4.47x0.95 %

Primary lung cancer 29 4.33%+0.76(3.23~6.39)
Adenocarcinoma 12 4.36£0.72(83. 43~5.37) *x
Squamous cell carcinoma 11 4.34%0.59(3.31~5.35) %%
Small cell carcinoma 4 4.64+1.32(8.32~6.39) *x
Large cell carcinoma 1 D A3
Adenosquamous carcinoma 1 3. 48

Non-Hodgkin’s lymphoma 1 G

Malignant mesothelioma 1 6. 81

Invasive thymoma 1 3. 89

Benign tumor 3

Hamartoma 1 L0l

Mature teratoma 1 2.18

Non-invasive thymoma )l 2. 80

Inflammatory disease il 3.50%0.96 *
Tuberculosis Gaffky (+) 4 3.13+1.10(2. 34~4. 74) *xx
(-) 3 2.11+0.76(1. 24~2. 66) *xxx
Aspergillosis 1 4.15
Pulmonary suppuration (active) 1 3. 34
(inactive) 1 el
Organizing pneumonia 1 4. 49
%x:p<0.001 (Wilcoxon rank sum test), *%: n.s., *%k: n.s
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Mature teratoma (DAR{&2.18). non-invasive thymoma ( mixed type)
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Fig.4 An aspergilloma in the left upper lobe.The cavity wall shows a high
radioactive concentration and the fungus ball is not visualized in the PET
image. V ; vertebra F ; Fungus ball
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Abstruct

Positron emission tomography (PET) using C-methionine was per
formed in 45 patients with chest diseases. In this trial, we intro
duced a respiration-gated scanning which improved the spatial resolu-
tion. The positron angiograms, which were obtained with the dual time
PET scanning, were simultaneously carried out for the orientation of
anatomy. We adopted the expression with the differential absorption
ratio (DAR) method which gave more quantitative information than a
mere photographic display. Malignant tumors were visualized clearly in
all patients, and their anatomical location and structures were cor-
rectly diagnosed. The mean DAR of allmalignant tumors was 4.77 = 0.95
(n = 32) and that of the lung cancers was 4.33+0.76(n = 29). But the
histlogical typing and grading of lung cancers were not identified by
PET. Thought a few cases of inflammatory diseases were visualized,
there was a signif-icant difference of DAR between the malignant and
benign diseases.

Our method was useful for determining anatomical localization and

structure of malignant lesions in the chest.









