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Image Signals of Digital Subtraction Angiography at
Videodensitometric Method

Shigehiko Katsuragawa, Ichiro Ishikawa, T'suneo Takahashi
and Toru Yanagisawa
Department of Radiology, [wate Medical University

Research Code No. : 208.1

Key Words : Digital subtraction angiography, Videoden-

sitometry

The relationship between the image signal intensity of digital subtraction angiography and the
volume to be measured was investigated with the videodensitornetric method. From numerical
calculations, it was found that at low concentration of the contrast medium, effect of beam hardening on
the image signals was small, and the linear relationship was excellent. Results of phantom experiments
revealed that scattered x-rays caused reduction of the signal intensity and non-linearity, but these were
improved by attaching grids to the image intensifier. Thus, at low concentration of the contrast medium,
the linearity between the relative volume measured by the videodensitometric method and the actual

volume was kept constant by using grids.

1. BL®Iic

WEHEfEE (LL)-TV # £ 5 5o digital subtrac-
tion angiography (DSA)»: 543 bh A& EF %
BT, LEoMXAELYIEL, OEHERE
&3 % videodensitometry #Vi%, DSA #E&EZ
WS ET AH LV HEE LTHIREh TV 5,
LA L, B8 (5513 beam hardening, &L X
X O veiling glare 72 & D@ BRF T T H 22,
BGE BIHE & MIER SO K & OBIfRITLT
L &R cidiz,

BABEHELR VT, REGSKEZ5
beam hardening D& KL, IHIL7 7V

BEFN614F 1 A25H

(75)

P AR HESHE LEE L ORERDID
THRET 5.
2. Beam hardening M ##

DSA E51%, —RICAS X % LL-TV » # 3
RETESKEBCE 2, SHKHPHERESEYEL
TADZEBRTHZ LR I-TEBRAB, 22T
3, B BMiic T 5709, Fig. 1(a) © X 5 iz
BEEEE z, BEESYERLTH, R X 2
Bfaza~7 pAREL, HoRIBOBE E
EThaE, BicmTRRRYE OSBRI L
TH5HEEDES Dpoldtkh TR EN S,



76 Videodensitometryiz s+ 2 DSAM (@5 BiaE

L— -12r
inci%-n; :I %
x=-ray ) E]
n— |L - ol Bvol.% -
/& = o L=20cm lodine /
cavity =
(a) 4 !
s 1S /20},/
=1 /
tube N / P "
—~ voltage / 159 i
£6F 66kip S 6f o
5 filter o / e
5 | dmmaeq @ / P>
B 4F & 4 // e
o / D
g E =
:h o // 5&—"'—
% 2f & gl // e
© =} - il
=1 I L ] = L L I L ]
0 20 40 60 80 ] 2 & 6 3 10
(b) photon energy (keV) (c) thickness x (cm)
Fig. 1 Calculation of image signal 4Dp.

(a) Schematic representation of the simple situation.
(b) Energy spectrum used for calculation.
(¢) Calculated image signal 4Dp.
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Fig. 2 Measurement of relative volume by videodensitometric method.
(a) Experimental setup. (b) Results of measured relative volume.
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