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X-ray Television
II. On the Image Quality of X-ray Television

By

Humihiko Hoshino, Koichi Yamaguchi, Kazuo Uemura and Hisao Shida
Department of Radiology, Faculty of Medicine, Tohoku University, Sendai, Japan.
(Director. Prof. Y. Koga)

Two image intensifiers (7 inch image intensifier (I.I.), Toshiba and 9 inch LI., phillips)
and three X-ray television systems were tested for diagnostic purposes in our clinic in
order to evaluate their image quality. Test ob’ect was made of acryl plate 19mm in
thickness and having a series of holes of diameters ranging from 1mm to 10mm. Depth
of holes was ranging from 0.5mm to 19 mm. This test object was useful for evaluating
the combined eifect of contrast, noise and blurring on detail perceptibility.

1) When all transistor LT.V. was used as a part of X-ray T.V. systems, it was.
inferior to the standard X-ray T.V. The former had more noise and therefore, had
inferior quality of image in the low contrast part compared with the latter.

2) 9 inch LI. (Phillips) was better than 7 inch I.I. (‘Toshiba) in the image quality
at the same exposure dose.

3) Standard X-ray T.V. intensified the contrast and made possible to identify the low
contrast subjects which was difficult by I.I.

4) The use of single grid is useful for improving the image quality by eliminating
the scatter radiation. But the use of cross grid decreases the X-ray dose and deteriolates.
the image quality. Therefore, it seemed not advisable to use the cross grid at the high.
voltage fluoroscopy.

5) Vidicon 7735A revealed much better image quality than 7038 when smaller X-ray
dose was used. This suggests that more sensitive and low noise Vidicon could be provided'
for the much smaller X-ray dose.

6) The image quality improved as the X-ray dose increased at the same voltage.
This phenomenon was observed in the X-ray T.V. system as well as the [.I. ‘This seemed.
to occur by relative noise reduction to the Video Signals.
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7) The higher the voltage, the detail perceptibility was more deteriolated when the
same X-ray dose was used for the first fluoroscopic screen of the I.I. Therefore, in general,

it is more advantageous to use low voltage fluoroscopy for low contrast human body,

But in the case of the relatively higher contrast object, for instance, for the diagnosis
using contrast medium, it might be better to use high voltage fluoroscopy in order to
decrease the volume dose exposed to the patients, taking the minimum adequate allowance

of perceptibility into consideration.

BUEIL S Fv b T 28 BHET, #
DIFERED TECIUHRE A T 3720, B
FT BRI AHT 2REBIEITLL, Zor:
wk%mm%%ﬁmu$ﬁfaamm.xﬁmm
CET BRMORE, Oy 7—F VSR
i 7 £ 5 B TEERRE - & 3 ™I SRz o
REBRBHT LN B,

BEL, XERB OB O HER BRIRD,
FIZZ % Television [Lv BEE  THE L
TELDQREIDBETITZODY F LIy
ANEYMROZL L2 B,

XD T VIkik, BRiZ19274F Dauvillier 2
X BHONFLED DT L FEBEIX s
REXMTERL, Zh 2B Tl EE 12
ZABLECIEBTHBEISTWBN, ZhikSEm:
Bed b BITEBS 2 h 07,

X#MTVE LTEBECRERAINZ L3207
DX, BAHEEOFELIHED Z L TH->T1950
RN S TH B, Janker (Jl), Morgan (),
Noix ({5) ZERR» b XihomEsEss, X
T VORZAGHCBEI LT 3 % # L
7.

FAL TP ORI AR T B > T 196040
b ZDHFEDHEHITHETF L, ik 5inchsyhg
fied% (%) + All Transister I'TV camera®m
e TXHRBo T VILERAL .

XHMT VICERZ B3 Lz 23 A (1)

XA DR D B O F_E (268 FIRGE 05
WTHoT-.

Fzx, Z o HECRED TEEHIEAT D RER,
T VRO, KX, TVH 273 Vi-
dicon nFEfi# A ¢, FirOE/ETHII LT
BIB, EN»BEL NI XEEHEOBEEIZo

ERAEFIT RO O TEHET B
EAE & 3SR T L s Bk AL O TH
BN, JWRIZOFEEEL LT HERIK o fn
LRT, TERZIERSXHIR 337 D 025,
ENFZGAI 03 T E LA L
THEBAE D 7289 B8] &3 BRI AT
5,
Cofdie e L7-2kED
LB R 7 inch (%)
9 inch (Philips)
2. TV system
All Transistor ITV (AR camera MTC-
101RE, WEEAMS v & 44 vz — v — 2%
EAXSTVERTAZ905A () B 5L
Monitor: 9 inch Master Monitor (1)
Vidicon 7038 (3i#) 7735A (H¥, RCA)
3R BUERfEE M 140m £ 1.5 (2D
f 100mm 1.5
(phillipsusizc - ¥ )
Vidicon @i 50mm f (.7
Distributor (phillips)
Grid  single Grid (5 : 1)
cross  Grid  (12: 1)

XifaHtek DRX-90 (451 x 1mm)
EERAELER
RO E A 7 A b ¥—2213 Fig, 1.2
RTMEDDT, 77V —VEIEHRICEER 1 o
510mm3 TOMEHROADD VY, ThbITPEE T
0.5mm7s 5 19umD i By 2 82 72 L o 2 GEFI L
7e. Fig. 2 3 2 & X CHEBERE L G608
Tha.ZO7FRA M —=x Fig. 310 R®k+1¢, &

BRIE A2 B A0emDFHEHENT 7.5emD kT T v b —2
&, ZThitHERGEH 2ITa o7, SERES

2 b BCHOU LB AT O — s T £ T ol
HEE 4 TT70emE L7-,
TAYE—ADEGG T AR TESEL, H5HE

— 73 —



1200

— Depth
05 1.0 15 20 30 40 50 70 1.0 15.0 19.0 mm

mm

100 OOOOO0O0OO000O0

80 OO0 O0OO0OO0OODOO0OO0
15,0 O0O00CO0O000000O0
2 5] O O 0O 0 O 00O C O O O
B 4.0 o 0 0 0 O O O 0O 0 O o
“EJ 36 © ¢ © © 0o 0o 0o 0 o0 0 ©o
] 3.0 o o © ° o o e o o o o
o 28 o o © © © © © o o o o

2_5 o o o -] a -] o L) o o o

20l L L v e . o e .

::S : ] =

1.0

Fig. 1. Schema of test object used in messure-
ment of detail perceptibility of some in ten-
sifying systems and fluoroscopy.
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F1g 2. Radwgram of the test ob]ect used
in this report
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Fig. 3. Diagram of fluoroscopy and Image
intensifying systerns which are used in

this report.
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Fig. 4. Detail perceptibility curves of image.
intensifiers and X-ray television systems co-
mpared with ordinary flucrescopy. Curves
indicate diameter of smallest hole which can
be visuzlized, pletted as z function of hole
depth.
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Fig. 6. The influence of an increased X-ray dose on detail perceptibility
with image intensifiers and X-ray TV systems.
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Fig. 7. The influence of X.ray voltage enhan-
cement on the detail perceptibility with X-
ray TV systems, where incident dose to image
intensifier is constant.
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