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Studies on whole spine radiography
By

Toshiji Umezawa
Department of Radiology, School of Medicine, Hokkaido University
(Director: Prof, M. Wakabayashi)

Recently whole spine radiographs, photographed at homogeneous density on a film,
have come to play an important part in the organic and functional diagnosis of the
spine, and also in the studies of scoliosis and kyphosis. In other countries reports
have been published on some methods of whole spine radiography. But those method
are not clear as to the principle of the design. More-over, because of difference in
the construction of the body those works can not be applied to the people in this.
country. Therefore fundamental and practical studies were undertaken on whole spine.
radiography by filter method and exposure time method. In order to make clear the
matter of the principle of filter and shutter design the writer treated numerically the
measured value of length, thickness and width in several sections (head, neck, chest,
abdomen and hip) of the normal human body of 300 men and women from 6 to 30
years old. On the basis of the results the radiographic exposure was decided at the
several sections. Thus. filter and shutter were designed to achieve the optimum exposure
ratio in order to obtain a whole spine radiograph of equalized density.

Then an experimental filter and shutter were prepared, and whole spine radiographs.
were made. The sharpness and magnification of radiographic images were next studied
togethere with the gonad doses. The following conclusions were reached,

1) The ratio of the length, thickness and width of several sections of the spine:
to the sitting-height was nearly constant without relation to sex, age or siftting-height.

2) The ratio of the exposure doses of the head, chest, abdomen and hip to the:
exposure dose of the neck were nearly constant without relation to sex or sitting-height.
in the anteroposterior and lateral direction radiographs.

3) The principle of the design of the filter and shutter in order to equalize the
film density in the several sections of the spine was established from above results. By
this principle an unhomogeneous filter and a shutter of linear motion type were
designed and made experimentally.

4) By the focus-film-distance changing method the whole spine radiographs were:
made successfully without relation to sitting-height by only one filter or shutter.
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5) Though the whole spine radiographs were made by this filter or shutter, those
radiographs were useful for the diagnosis of spine in cases of slight scoliosis and
kyphosis.

6) The sharpness and magnification of the radiographic image photographed by
this method were studied on several sections of body in relation to the focus-film
distance. The results indicated that the geometric unsharpness was smaller than
0.3mm, and the magnification factor was smaller than 1.05. The gonad doses on the
whole spine radiography were about 125 mr for a man, and about 40 mr for a woman
per one exposure. These values were from 1 to 10 times the gonad doses per year of
Japanese by the diagnostic radiography.

Therefore, many times exposure by this method is not desirable.
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