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Pluridirectional tomography occupies a very important place in body section radiology. However,
small lesions are not yet well shown and they require more refined investigations. So, a pluridirectional
tomographic equipment by which the conventional tomography and the threefold macrotomography
arc available was newly designed. This apparatus has two X-ray tubes facing each other. The X-ray
tube with 0.3 mm focal spot is placed above the tomographic table and is used for conventional tomo-
graphy. The other tube with 0.1 mm focal spot is placed under the table and is used for macrotomo-
graphy. Both tubes are linked together with a lever. It must be strong enough to tolerate mechanical
strain, and must have an X-ray tube with a fine focal spot and large capasity. This apparatus fulfilles
these requirements to a high extent. A grid is not used either in conventional tomography and macro-
tomography, as the small size of radiation fields and the air gap between the patient and film eliminates
the need for the grid. During the exposure the tube current changes when the angular velosity varies
due to the X-ray tube movement, and the exposure dose is kept constant. The resolution of the macro-
tomograms with 7-degrees circular movement of the test object with a 15 crn thick water phantom is
9.63 lp/mm, and that with spiral movement is 6.7 Ip/mm. The modulation trasfer function curves were
obtained by actual experiment in conventional tomography and in macrotomography at varies tube
movements. The curves shows the difference in image quality between the varies tube movements.
Because the apparatus is strong enough to tolerate mechanical strain, and has a fine focal spot X-ray tube,
there is a influence of difference of exposure angle at each tube movements. As a result, we have greatly
increased the quality of the tomograms. The possibility of evaluating the morphological conditions of
body sections by macrotomography yields valuable informations for determining its real anatomical

condition.
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Fig. 1 Pluridirectional macrotomographic appara-
tus in action.

Table 1 Tomographic conditions used in

this study.
Motion Exposurs angle | Exposure time
Curvilinear I 5 degrees | ().45 seconds
30 0.74
46 1.4
Circular 7 3.4
40 3.4
Elliptical 16—32 3.4
Spiral 20—45 9.8
30—45 6.6
Hypocycloidal 16—32 6.9
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Table 2 The resolution of tomograms of the test
object with a 15cm thick water phantom.

Resolution
Motion e

:i Conventional Magmﬁcat:on
Curvilinear 5° 5.55 lp{mm 9.63 Ip/mm

30° 5 | 8.1

46° | 4 | 5.55
| Circular 7° 5.55 9.63 l}
[ 40° 4 5.56
E]hpncal 5 8.1 i
Spiral 20—45° | 4 | 6.7 5

30—45° 4 | 6.7
Hypocycloidal i 5 | 8.1 |
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Fig. 2 MTT for conventional tomography using
0.3mm focal spot X-ray tube.

or '“_-_""‘ _~Circular 78
/ /\Hypocyclmd
05k Splral
Sl - Llnear 46°
o Focus : 01 mm ,--chulanrtu(f
(= Water:15cm
g 02} 5
a creen: G-4
& Film : RXO
01}
05 1 1. 1 I iI.A
02 05 1 2 5 10

Frequency (lp/mm)

Fig. 3 MTF for macrotomography in 3-fold ma-
gnification using 0.1mm focal spot X-ray tube.
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Fig. 4 MTF for macrotomography in 3-fold ma-
gnification. The solid lines represent the MTF
on the object plane. The dashed lines show the
MTF on the plane at 0.3mm away from the
object plane.
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Fig. 5 MTF for macrotomography on the object
plane and on the plane at 0.3, 0.6, 0.9 and 1.2
mm away from the object plane.

il

a)
A) The tube cwrent chanes when the angular velosity varies due to the X-ray tube movement.
C) Hypocycloidal movement.
Fig. 6 Tomograms of Littleton’s phantom

B) The tube current is constant.
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