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Television applied to Roentgen Diagnosis
Report 2. Trial Manufacture of a Television-Subtraction Apparatus:

Part I. Its Fundamental Experiment
By

Tatsuyo Shinozaki, Shoichi Takekawa, Kazuho Takahashi, Hiroshi Ichimura, Susumn Kishibe
Akira Iwasaki, Moriya Ishii, Eiichi Ishizuka, and Takashi Ito
Department of Radiology, Hirosaki University School of Medicine, Hirosaki
(Director: Prof. T. Shinozaki, M.D.)

The photographic subtraction has highly been appreciated in the field of X-ray diagnosis since the
first description by Ziedses des Plantes in 1934, but it had not been universally practiced until recently,
probably because the method was somewhat complicated.

Necessity of subtraction method in X-ray diagnosis has increased since the marked advancernent of
angiographic examinations in recent years.

Some investigators in the U.S.A. started to use closed-circuit television system for the purpose of sub-
traction, but the details of these apparatuses have not been reported.

‘The authors had Shiba Electric Co., Tokyo, made a television subtraction apparatus, and tested
its performance.

1) Construction of the television-subtraction apparatus.

Two videcon cameras, a synchronizing pulse generator, a video-mixer, television monitor etc. were
used (See block diagram Fig. 2). The synchronizing puelse genrator is to synchronize the video signals
from two videcon cameras. The video mixer is for the mixture of two different signals. The mixed
video signal is fed to the video monitor. Two videcon cameras pick up X-ray images and one of them.
is for conversion of the polarity of video signals. Therefore, a television carnera feeds video signals in posi-
tive image, and another camera feeds video signals in negative image. The reverse is possible by changing
the polarity by converting switches. The electronic subtraction using a closed-circuit television is ac-
complished by mixing signals of a scout film and signals of a film with additional image, e.g. contrast
medium, in opposite polarity. This electronic subtraction is quite comparable to the photographic sub-

traction using negative and diapostive pictures (films),
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2) The resolution of the newly constructed apparatus.

The resolution of the apparatus is limited by the resolution of the videcon cameras and monitor,
The over-all resolution was 1.0, and the vertical resolution was 0.8. Horizontal resolution was 1.7, and
the vertical resolution was 1.3 when the image was twice magnified by a geometrical factor. The latter
resolution is equivalent to the resolution of an X-ray television system in current use, and therefore this
apparatus is quite practical.

3) An animal experiment (Subtraction in carotid angiogram in a dog)

Some arteries in carotid angiograms are obscured by superimposition of arteries and compact bones
of head. Carotid angiograms in a dog were examined by the television-subtraction method. The

arteries that were obscured by skull bones became clearer, and a fine artery as small as 0.3 mm in diameter

could be identified. The usefulness of the apparatus was confirmed.
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