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An Experimental Study of Stereofluoroscopy Using the
Lenticular Sheet
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A new X-ray fluoroscopic apparatus is described which permits simultaneous stereoscopic ob-
servation by several persons without the use of special spectacles. It is also possible to record four
stereo-radiographic images on a single film.

The method relies for its stereoscopic angular projection upon the beam rotation facility of a
universal gyroscopic examination system.

An initial image is recorded in a video frame memory and is designated Image A. After a
predetermined angular rotation of the beam Image B is recorded in another video frame memory,
followed after successive beam rotations by Images C and D. Each of these images is separately
displayed utilising four small cathode ray tubes. These four images are then projected through lenses 50
that they are simultaneously superimposed upon one another on the specially designed double lenticular
screen.

The screen is viewed from the opposite side permitting simultaneous stereoscopic observation by
several persons.

The angle of beam rotation between the successive stereoscopic images can be selected in ac-
cordance with the type of examination. It takes between 0.9 and 1.3 seconds to record one stereoscopic
series. Repetitive series may be made and viewed successively.

For direct visual observation there is a scattering membrane between the front and back lenticular
sheets. For radiographic recording a special cassette is employed whereby a film is rnounted behind the
front lenticular sheet. If the film is subsequently viewed with the back lenticular sheet imposed upon it
stereoscopic viewing similar to that obtained with the fluoroscopic system becomes possible.

There are numerous clinical applications for this new process. The anatomical relationships in
structures outlined by opaque media in such examinations as bronchography and cholangiography
become immediately apparent. The orientation of a drainage tube, a catheter or a biopsy needle are
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clearly demonstrated. When this technique is combined with a double contrast examination of the colon
the necessary adjustments to the position of the patient to bring about the requisite flow of the opaque

medium are greatly facilitated.
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Fig. 1 Block diagram of stereofluoroscopic apparatus. Four fluoroscopic irnages
are picked up at certain rotational angle intervals, and are reproduced on four
projection-type cathode ray tubes. These images are projected onto a double
lenticular sheet screen of transmission type, the projected image being viewed

from the other side of the screen.
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Film
for stereoscopic viewing has an adjusting knob
Observation (Secondary lobe are not shoun) for precise superimposition of the pitch of the
Fig. 2 Lenticulated stereofluorography and stere- film and lenticular sheet.

oscopic viewing. Using the apparatus, a special
cassette having a lenticular sheet is set in place of
the double lenticular sheet screen shown in Fig.
1, the four images are taken on a single film.
When viewed through another lenticular sheet
superimposed on the film the images are seen
stereoscopically.
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Geometries for viewing procedures by stereomonitor (a), and geometries

for optical path in a double lenticular sheet screen (b).
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A phantom for an experimental study

of stereofluoroscopy

‘Fig. 7 A phantom for an experimental study of stereofluoroscopy.
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Fig. 8 The images of the test phantom.
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Fig. 9 Principle of stereoscopic viewing by the
stereomonitor. When pair of images A'B", B'C’, C’
Dy, A”B”, B"C” and C”"D" are looked at with the
left eye and right eye separately, the images are
observed stereoscopically. This makes possible
observation over a wide angle. However, when
image D' or D” is seen with the left eye and image
A’ or A” is seen with the right eye, the image is
observed stereoscopically reversed. This is the
subject of further development.
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Fig. 10 Observable area. The areas are measured
by using the stereomonitor shown in Fig. 4. In
area A the object can be viewed from the front
and in area B it can be viewed as a secondary
lobe. Between areas A and B the image is not
observed stereoscopically.
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Fig. 11 Arteries and kidney of a dog. The kidney is stereoscopically demonstrated.
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Fig. 12 Hourglass stomach. A stricture is seen distal to the niche in the lesser
curvature of the gastric corpus. The proximal part of the stricture is distended
backward and is deformed like a sack, and the distal part is displaced forward.

Fig. 13 Bronchogram. This utilises the 9” image intensifier field and demon-
strates the appearances in the case of a 79 year old patient who has ingested
barium into the bronchus.
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Fig. 14 Bronchogram. Enlarged image of Fig. 13 using the 5” image intensifier

field.
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Fig. 15 Cholangiography. Cholangiography of carcinoma of the biliary tract.
The intrahepatic tubulus biliferus are observed stereoscopically. (Courtesy of
Hachinohe City Hospital.)
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