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Studies on Macrotomography (1st Report)
Construction of macrotomograph in 3.4 times magnification
and basic study by means of the macrotomography
Studies on Enlargement Radiography (32nd Report)

By

Nobuki Miyata
Department of Radiology, Nagoya University School of Medicine, Nagoya
(Director: Prof. Shinji Takahashi)

An apparatus for direct macrotomography was constructed. An X-ray tube, rotating
table A and rotating table B are arranged in this order, so that the focus of X-ray tube,
the rotating axes of table A and B are contained in a vertical plane. On the table A a
subject is placed in erect positioning, while on the table B a film is placed vertically. The
distance between the focus and rotating axis of the table A is 40 cm and that between the
rotating axes of the table A and B is 96cm. The magnification ratio is 3.4 times. For
radiography the two tables are rotated simultaneously and exposed.

The resolving power and section interval of macrotomogrphy were measured and the
results obtained were compared with that made by the usual tomography.

1) The test object made of lead wires of 80 x in diameter was resolved Ly the usual
tomography, while that of the wires of 40« in diameter was resolved by the macro-
tomography in 3.4 times magnification. The similar study was made for the human dried
calcaneous bone. Finer trabeculations of the bone was imaged more rich on the macro-
tomogram than that on the usual tomogram.

From these experiments, the macrotomography is considered better in the resolving
power than the usual tomography.

2) The section interval in two types of tomography, macrotomography and usual
tomography, was measured and the same value was obtained. The thickness of the layer
is considered the same between two types of the tomography.
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Fig. 1. Direct macrotornography in 3.4 times
magnification in action.
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Fig. 2. Schematic illustration of the direct
macrotomograph, F: focus of X-ray tube,
f: film, D: distance between tube focus
and the rotating axis of rotating table A,
d: distance between the axes of rotating
table A and B, OP: objective plane, R.T.
A.: rotating table A, on which patient is
placed, R.T.B.: rotating table B, on which
Alm cassette is vertically placed.
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Fig. 3. Schematic illustration of test object,
consisting of three pieces of lead wire
parallelly arranged, with the interval of
the diameter of the wire. The diameter of
the wires is 100y, 80y, 60p and 40p.
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Fig. 4. A Fig. 4. B, Fig. 4. C.

Fig. 4. Tomograms of the test object.
A, Tomogram taken by usual tomographic apparatus. The wires of 100 and 80g are

resolved.
B. The same tomogram as Fig. 4. A magnified photographically. The wires of 80u and

60x are not resolved. The photogram is rich in grain.
C. Tomogram taken by direct macrotomography in 3.4 times magnificztion, The wires

of 100y, 80y, 60x and 40u are all resolved.

B

Fig. 5. A. Fig. 5. B. Fig. 5. C.
Fig. 5. Tomograms of human dried calcaneous bone.

A. Tomogram taken by usual tomographic apparatus.

B. The same tomogram as Fig. 5. A magnified photographically. Trabeculation of the bone is
poorly imaged.

C. Tomogram taken by direct macrotomography in 3.4 times magnification are imaged and
visualized finer trabeculations.
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Table 1., Section interval.
The value is obtained by measuring the dista-
nce between two arrows in Fig. 6. A and B.
h= ]MM

Exposure aLDgle | 50° 17° |

UbUEll Lomography 4.6m1u 14. bmm |

Macrotomography 4.6mm 14.6mm i

h: section interval.
1: distance between the two extreme points
of the diamond shaped image.
M: magnification ratio.
Magnificatiou ratio on usual tomography
=1.13
Magnification ratio on macrotomography
=3. 40

i

Fig. 6. B.

Fig. 6. The roentgen image of test object made of lead strips, for

measuring the section interval.

A. The tomographed image of lead strips taken by usual apparatus.
The length between two arrows represents the thickness of the

layer tomographed.

B. The tomographed image of lead strips taken by direct macro-
tomography in 3.4 times magnification. The length between two
arrows represents the thickness of the layer in 3.4 times mag-

nification.
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