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Compton Radiography. III. Compton scinti-tomopraphy
of the chest diseases
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The Compton radiography aims at collection of depth information by recording with a scinticamera
those Compton rays that have resulted from scattering of a monoenergetic gamma beam by a volume of
interest. Appreciably clear clinical scinti-tomograms were obtained of the chest wall, and intrathoracic
structures such as the lungs, intrapulmonary pathologies and mediastinum. This was achieved without
any computer assistance for image reconstruction such as those in the case of XCT. Apparently, suitable
corrections of the attenuations of the primary monoenergetic gamma rays and secondary Compton rays
would greatly irnprove the image quality, and imaging time and radiation exposure as well. This technic
is simple in principle, relatively cheap, and yet prospective of development of stereoptic fluoroscopy that

would be extremely helpful in guiding such procedures as visceral biopsies.
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Fig. 1. Clinical Compton radiography (1). I.C., male, 53 y.o0.a. Right lung cancer (small cell carcinoma)
(A). The patient was irradiated the right side chest with a fan-beamed '*’Cs gamrma ray as he lay supinely
and was viewed from above by a detector collimator. On the Compton scintigram (B), the tumor per se
was clearly delineated as well as the right chest wall, lung, mediastinum and liver. Apparently, the lung
disease is one of the areas that are applicable to Compton radiography, for the intrapulmonary pathologies
can be intelligible without correction for the attenuation of the primary and secondary beams. The thin
mediastinal images suggests a need for correction of the attenuation of the primary beam in depth,
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Fig. 2. Clinical Compton radiography (2). T.U., female, 74 y.o.a. Right pulmonary tuberculosis (A). The
tuberculous pneumonia was clearly delineated with **™Tc gamma ray. The image did not appear signific-
antly affected by absorption and scattering of the informative Compton rays during passing through the

ior chest wall w

i lay between the tomolevel and the camera detector(B),

Fig. 3. Clinical Compton radiography (3). 8.W.,. male, 68 y.o.a. Right cancerous pleurisy with effusion.
A and B are longitudinal Compton-scintigrams taken at different depths: In A, the right chest full of pleur-
itic effusion was clearly delineated but with ambiguous “‘hollow

mediastinum. Inadequate irradiation and
culminating attenuation by absorption are suggested. In B, the left lung space was reduced and the heart
image enlarged. Thus, the Compton scintigrams taken in this way were apparently tomograms.
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Fig. 4. Clincial Complon radiography (4). K.A., male, 55 y.0.a. Irradiated Pancoast type lung cancer. There
was an osteolytic tumor surrounded by fibrotic masses seen (A). A longitudinal Compton radiogram with
Cs confirmed masses occupying the left apical lung field. The lung below and heart were also apparent
(B). A semi-transaxial tomography was attempted by placing the pateint on his right side and irradiated
from the back as illustrated in C. The resultant Compton radiogram delineated the hacks, mediastinum,
and lungs. The heart was also hinted at by close scrutiny of the picture (D). The ribs and vertebrae were

not apparent, although a rather abrupt decrease of the photons could be regarded representing the anterior
border of the vertebral body,

RIS E T 5 BEBHIE 2T icb i Th, MM EHSED &, KPS, W EEThD o L
NaBE, Wi, #EBm, B, Ziuc, HlPImRZEHbE PR Shic (Fig. 3). HRIFARLC $ic B
B S hte (Figs. 1—2), Ayt o fcit, %, Wil bRE LT, BEr o b iRg T
BHVSAEREZ D L, BKMITE, REMER &tz (Fig. D, 2T, AL R INEL

oty @A, MFoks X0k, & TERTHE, BeBliEoBshs o &tk



974—(44)

DETECTOR

Fig. 5. Clinical Compton radiography (5). Meth-
ods of obtaining Compton tomograms of wvarious
parts of the body. Transaxial tomography may
be feasible as well as longitudinal one. Most of
the tomography is static ; however, the scanning
mode can be more proficient, although static
methods employing scattering angles other than
90 degrees may be more appropriate.
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