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Axial Transverse Tomography on Changing Exposure Conditions
By

Tadayoshi Matsuda and Minoru Sawada
Department of Radiology, Toyohashi City Hospital, Toyohashi
Shigeyasu Kurihara
Medical Appliance Engineering Department, Tokyo Shibaura Electric Co., Litd.

Explanations have been given to the following matters in relation to the method of the axial trans-
verse tomography on changing exposure conditions in accordance with the evaluation distance of the cross
section which X-ray passes through the subject axial.

I. In order to obtain an accurate transversal image of an oval or semioval subject using the axial
transverse tomography, it is necessary to radiograph by changing exposure conditions on the direction of
X-ray exposure. This is because if a subject is radiographed on a certain fixed exposure, section ex-
tending along longer axis turns out obscure. These points have been clarified by basic experiments.

2. We have manufactured an apparatus which allows changing of tube voltage according to the
evaluation distance of X-ray which passes through the subject while the axial transverse tomography is
being applied. The apparatus consists of an electric resistor, a relay box and time delay relays. Ex-
planation has been given on the construction and operation of the apparatus.

3. In order to radiograph a chest, the tube voltage can be changed taking the pass-through distance
of X-ray to the centre of the chest as a basis. Appropriate difference between the tube voltage for the side
chest and front chest is 22 kVp + 5.

4. On 50 cases which had metamorphoses in the lungs, observation was made comparing a fixed
exposure with changeable exposures for axial transverse tomography. As a result, it has been found that
the axial transverse tomography on a changeable exposure basis is more advantageous (53.99%, of the
total cases) in observing pulmonary fundus running vertically from the pulmonary hilum and bronchial
cavity and in finding new sick shades and also metamorphoses on posterior mediastinum and around

spinal column become clearer and more concrete.
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Fig. 1. A: Aluminium model. B: Acryl resin
model.
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Fig. 2. An aluminium model suspended in the air was radiographed changing the
range of rotation on which X-ray is radiated.
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Fig. 3. An aluminium model placed in the centre of a cylindrical water

phantom was radiographed.

Fig. 4. An aluminium model placed in the centre of Mix D oval phantom
was radiographed for 360°,
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Fig. 5. Fn An aluminium model placed in the centre of an oval phantom

was radiographed,
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A. Enamelware power type wire wound resistor.

31

B. Relay box. C. Time delay relay.

Fig. 6. Actual operation of the tube voltage changing apparatus.
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Fig. 7. Block diagram of the tube voliage
changing apparatus.
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Fig. 8. An aluminium model and an acryl mo-
del placed respectively “in the both lungs
of the chest phantom were radiograped on a
fixed exposure,
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Fig. 9. Subjects in condition as specified in
Fig. 8 were radiographed changing the tube
voltage according to Curve A-1 shown in
Fig. 10.
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Fig. 10. Pass-through distances of X-ray for
point A located on the centre of the chest
phantom and point B on the centre of left
lung were measured at every 10 degrees.
The results obtained are shown on a graph
taking the pass-through distance on an axis
of ordinate and angles ol rotation on an axis
of abscissa.
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Fig. 12. Axial transverse tomogram of the ch-
est were radiographea on changing exposure.
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