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Radiological Studies on Destruction of Bone
Ist Report: Experimental Studies on Radiographic Structure

of the Bone-Trabeculae
by

Chosei Watanabe and Shogo Suzuki
Department of Radiology, Tohoku University School of Medicine, Sendai, Japan
(Director: Prof. Fumihiko Hoshino)

Research Code No.: 505
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The formations of the radiographic structure of bonetrabeculae were primarily investigated for
the purpose of promoting radiographical studies on the destructions of bones. The fine shadows of
the radiograms here gained were analyzed not only through the observations with the naked eye but
also by the combined use of a microphotometer and an ultra low frequency analyzer, and the components
of the radiographic images were quantitatively compared and examined. i

The results were as follows:

1) The bone-markings do not always represent faithfully the structure of the trabeculae, but vary
with the kinds of the radiography or its exposure factors.

2) The difficulty of the early radiographic diagnoses of osteoporosis or the metastases of cancer
to bones is due to the above-mentioned radiographical changeability of the radiographic structure of
bone-trabeculae.

3) The pathodiagnosis of the trabeculae based on the changes of the bone-markings has considerable
propriety as to the peripheral bones, but radiographic pathodiagnoses of the trabeculae at the bones
of the truncus or the thick bones are often difficult even when tomography and macroradiography are
applied in addition to ordinary radiography.
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Fig. 1. Microphotometer of optical balance system
and multi-channel ultra low frequency analy-
zer that is on-line connection.
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Fig. 2. Radiograms, of femur. (left: filter Cu 0.5
mm Al 1.0mm, right: filter Cu 1.5mm Al 1.0

mm)
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Fig. 3. Relation between spectrum of femur and
radiation quality.
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Fig. 4. Relation between spectrum of femur and
scattered X-ray.
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Fig. 5a. Macroradiogram of femur in 4 timesm-
agnification.  (diaphragm: 100x100cm® on
film).
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Fig. 5b. Macroradiogram of femur in 4 times ma-
gnification. (diaphragm: 353 35cm? on film)

Fig. 5¢. Macroradiogram of femur in 4 times ma-
gnification. (diaphragm: 17 % 17cm?n film)
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I'ig. 6. Relation between spectrum and projected-

field.
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Fig. 7. Relation between spectrum of lumbar vert-
ebra and kinds of intensifying screens.
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Fig. 8. Lateral radiograms of the lumbar vertebrae
(left: FS, right: HS)
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Fig. 9. Relation. between spectrum of lumbar ver-
tebra and kinds of intensifying screens. (normal

adult)

Fig. 10. Tomograms of the lumbar vertebrae on
which is placed the acryl plate with holes.
(left: 50° linear. right: 3-looped superior epit-

rochoidal)
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I'ig. 11. Tomograms of the lumbar vertebrae on

which is placed the acryl plate with holes.
Left is 80 kVp 3-lcoped superior epitrochoidal
tomogram that centrallayer s between verte-
bral and acryl plate, and right is 150 kVp 8°
linear tomogram that central layer is central
sagittal plane of the vertebral.



‘I
L

Fig. 12. 70 kVp 50°linear tomograms of lumbar
vertebrae. Left: tube moving direction is para-
llel to the vertebrae. Right: cross.
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Fig. 13. Relation between spectrum of the lumbar
vertebra and moving direction of the linear
tomographic tube.
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Fig. 14. 70 kVp .,n—looped superior epitrochoidal to-
mograms of the lumbar vertebrae. (left: diap-

hragm (=), right: (4))
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Fig. 15. Relationbetween spectrum of the lumbar
vertebra and presence of the diaphragm in the
70 kVp 3-looped superior epitrochoidal tomo-
gram,
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Fig. 16. Radiograms of lumbar vertebrae. (left: half piece 80 kVp 3mAs, middle:
both pieces 89 kVp 3mAs, right: both pieces 80 kVp dmAs.)

(left: half piece 80 kVp 3.6mAs, middle: both pieces 80kVp 3.6mAs,
right: both pieces 80 kVp 7.2mAs.)
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Fig. 18. Relation between spectrum of the lumbar
vertebra and exposure factors.
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