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Development of a New Digital Angiography System
—Improvement of Rotational Angiography and Three Dimensional Image Display—

Tatsuo Kumazaki
Department of Radiology, Nippon Medical School

Research Code No. : 207, 208
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The prototype of a rotational digital angiography system, has been improved to expand its range of
application. The new system features an improved hardware configuration and new digital processing
device. The system, called “computerized dynamic stereoradiography”, is based on rapid transverse
rotation of the X-ray apparatus, serial circumferential radiography and binocular stereographic
imaging. The new digital processing device was included in the apparatus to provide rotational digital
angiography. In use, mask exposures are first taken and all data are collected on a real-time basis into
frame memories. Immediately afterwards, the X-ray apparatus is returned to the starting point and
and live images are obtained. Subtraction images of all frames can be produced by a keyboard
operation that requires less than 10 seconds. Three-dimensional images are rendered by two display
systems with a 5 degree angle of difference. These images move at the same speed of rotation of two
cathode ray tubes with 1,024 lines per screen, so that optical 3-D images can be observed. Digital
angiography without subtraction is also available in the new system in both rotational and sequential
modes. This is particulary useful when examining emergency patients and those who cannot hold
their breath during X-ray exposure. This paper presents the principle and theory of the new system,
and discusses its potential for overcoming the problems presented by current angiographic procedures
in clinical practice.
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Fig. 1 A block diagram of the system for rotational digital angiography.
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Fig. 3

Fig. 2, Fig. 3 Pictures of the coronary phantom taken by the new device. The
left side represents the displays of the 1st indicator (CRET 1) whereas the right
series are those displayed on the 2nd indicator (CRT 2). The left upper picture
in the fig. 2 is a left lateral projection which indicates 0 degree. There is an
angle of 5 degrees difference between the two series. A stereoscopic image is
obtained in each set of two pictures.
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Table 1 The X-ray apparatus and hardware
configulations of the new system

1) X-ray apparatus
Image intensifier : Metal multifield image amplifier
(Shimadzu)
Field size (cm) : 30/23/15
Line pairs/cm : 42/48,/54
Contrast ratio : 20 (in field size of 30cm)
Typical conversion faction
{- ed/m? —} 800 (in field size of 30cm)
#C/(kges)
X-ray tube
Focus: 0.2mm/0.8mm
TV camera : AX diode gun saticon
Gantry
Rotating angle : —320~+130 dgs
Rotating speed : 180 dgs/2sec & 4sec
X-ray focus—center of rotation: 63cm
LI surface —center of rotation: 37cm
Tilt angle: —20~+20 dgs

2) Hardware configulations

Imput signal

525line/60HZ, 2 : 1 interlaced scanning
Aspect ratio 1: 1, RS-T0
Processing : Gain offset adjustable
A/D converter : 8bit, 20MHz, sampling
Processing Memory Capacity :

1024 X 512 X 18bit X 2frames
File memory capacity :

1024 % 512 % 8bit X 192frames
Monitor TV : CRT 12" B/W, 2units
Data file: 5"laser disc, 800MB,

1024 x 512 % 8bit, SCSI

SERL 349 A25H
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Fig. 4 A schematic representation of 3-D render-
ing from the system. Two images from different
projection angles by 5 degrees are subsequently
displayed on the two series of CRT display for
binocular stereography. In this system, Sr Tfl is
1.25 while 46 is 5. Therefore, the number of
pages cerresponding to view difference is 4.
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Fig. 5 Illustration of displaying methods. A demonstrates a repeated display in
which the number of 81 field of the 1st indicator is treated as a centre for
recycling operation. B illustrates progressive oscillating mode. In this mode, a
display e. g. from no. 1 field to no, 24 is first operated. It returns at no. 25 field
and then rotates back to the previous direction from no. 9 to no. 29. In this
rotation, the image move endlessly with the appointed angle.
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