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Fig. 3 Number of exposed films and fluoroscopic time taken in upper
G.l. examinations with the local under table tube type X-
ray TV at Koshigaya Municipal Hospital ('80-'81).
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Fig. 4 Number of exposed films and fluoroscopic time taken in all

upper G.I. routine examinations with two X-ray TV systems
at Koshigaya Municipal Hospital (94-'95).
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Fig. 5 A comparison of two local X-ray TV systems in MTF
('79).
(a) Earlier model (conventional type).
(b) The latest model.
The figure in the parenthesis indicates the focal spot
size in mm.
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Fig. 6 A trend of the voltage of the X-ray tube in the up-

per G.I. examinations. The voltage of the X-ray tube
was read from the control panel. The data of Figs.
6, 8, 10, 12, and 13 were acquired from the field

survey.
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Fig. 7 The comparison of radiographic voltage with alu-
minum transmission curve. This was measured in
a narrow beam. The X-ray TV systems equipped with
an inverter type are popularly used these days.
80 I f
B 1980
60 0 1985 |
B 1990

exept no ans.

hospitals (%)
.S
[=]

N
o

0 <0.5 0.6 0.8 1 1.2 1.6 2
focal spot size (mm)

Fig. 8 The focal spot size of the X-ray tube (nominal value)
is being consolidated.
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Fig. 9

The difference of the focal spot size between the
nominal value and the tolerance by JIS standard.
The nominal focal spot size is much different from
the effective focal spot size. The vertical axis shows
the area of the focal spot because the image qual-
ity much depends on it.
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Fig. 10 A trend of the X-ray intensifying screens installed

in X-ray TV systems. The green-emitting screens
had been employed more earlier than other X-ray
systems.
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Fig. 11 The comparison of the MTF of the intensifying

screens and X-ray film combinations popularly
employed in X-ray TV systems in the field. The
HR-4/orthochromatic film combination among
green systems and the "BM-1II"/"NewRX" regular
film combination among blue systems (a dotted
line) were mainly used in the field ("90).
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Fig. 13 The distribution of calculated exposure in an upper G.I. double contrast
examinations based on the data of Fig.12. The calculated exposure var-
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. 14 The deterioration of the intensifying screens re-

ported in '78-'82 in this society. The protective layer
of the intensifying screens was damaged and the
surrounding area was dissensitized. This problem
happened nationwide, especially in the screens in-
stalled in the X-ray TV systems.
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Fig. 15 An influence of the contact between the intensifying

screens and the X-ray film in X-ray TV systems ('83).
The early model of film changer type equipment
needed more time to make a good screens-film con-
tact, therefore, got a poor image in sharpness. The
left vertical axis shows the result of Hawlet chart,
and the right vertical axis shows the result of resolu-
tion chart. The horizontal axis shows elapsed time
(second) after the film was set up in film spot device.
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Fig. 16 The comparison of various types of X-ray film in an amount

of silver in mg/cm?(’88). The numbers adjacent to the film
types show expiration years of the films.
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Fig. 17 Visual results of Hawlet chart at the low density area
(exposure condition R.kv 70 kV with grid, phantom:
acryl 10 cm thick).
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Fig. 18 The detectors of the automatic exposure control. O, MEERZYPERRS DNV 5.

(a) A single detector type. Fig 21137 ¥ ¥ — F 2 — 7XHTV T H 8%

(b) Multi-detector type. . .
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Barium area in the TV monitor (%) FlF OVERRAE & 8 > THTz. Fig22121977
| FEOFO VDA B L THh HITHBE
% 19 The difference in exposures when the detector is BRGSO ST DZAL & VERRBIERIRE 1= >
covered with barium. The black area in the circle WTTHIGER & 4 — /N —F 2 — TXHETV
shows the barium area in the TV monitor. DILETH 5. BEEF O T & B PR ohr

ERIFRICH 2 T 72 RI3EHIE S L7z, a, b
FHEMET, o, dFEIMITH 5. #EHE
tHita, ¢T, &= —=F 2 —TXHTVIiLb,
dTH5b.
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ray TV. The fluoroscopic conditions without barium is 60kV, WDIZHEIZ > TWiwvn, Wl z Tn
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HIEEXRREDE

B & R () R

ERAF v — PUTHDH, KENIFEEBRIZHW
72— A TCTRESIEFVNE21ImmTH S, ¢
13BN Fv—bTH5H. ‘

BT IBT, B S25ATV £1,050
AKTVDOR (G & SLEFFE L 7.

Fig.25(d, X#TVHEIZDOFHEiFF O EER X T
Hb., FA—N—Fa2—T5 A TXEIVCT, X
WEEHES [ 0.45%0.43mm?, BLELRRERE 7
Yo Fo12:01, 40&K/em, > ¥ —ARAH
ALTHI =LA ¥ A7, KIRFIAKCTES
Omm.

Table 1 I3 ZFIE TIHICHBIT S, BEEE

1000

- 70kv,0.5mA
—@— 80KV, 0.5mA
—3¢ 90KV, 0.5mA

100

brightness (cd/m?)
=
|

0 5 10 15 20
Aluminun plate (mm)

B R LB TH 5. 250X
MTVARIE LXRE, REEEHWLC, +
—N—Fa—7%47, 111391 > F, SIDI
110cm. FEFHM 5254 TV £ 1,0504K TV CLLIZ
Haz 7o,

Table 2 (X, Table 1 DFEHII1T 2 EHBEOHRE
AR L7 D TH A,

LOMFEE EFNIET7T 2 U 15em®D 7 7 > b L Cldhe
— IR A o7z, EHILERERAXHETV T, JME
2.tmmO/pE—XIRZ 7 ThwvnE R,

ISRy L a REGE T v — BRI UK
ICRIE L T nZ S E e Tii Ly, mEiLES
DIFFEAZTHH L L DT, 2T, fTHED

Fig.

21 The brightness of TV monitor based on the fluoroscopic
conditions ("90) . Excessive dose rate made the image on
the TV monitor unclear in detail because of over-bright-
ness. As the result, the worthless exposure increased.

EIBEN L F v — P eEor. ERDOZDIIHRIZLE
B, A—ADOTLHIZL BT, ZDF v — NI
HHLDEWMDHT T A - XI5 TE> 7. HHEE
3EEMZ. GRICE -2 Fr—bEL, T
Z YN YIZIEBEY 2T TFAF v 7D
N IWB UL LA L DL, BREEOREZ LY
R+ 5EER 5.

= DBEROCEHT b 4T - 7. ROCHFHHRF > ERZ2 51

PO | , b testis
== male
— female j ::s
1 1t ;';
> i
< ; ; |
S’ _.__,: . 0 . o i
@ %10 20 30 40 50 o 10 20 50
=
S, ¢ ,_d ovarium
=
o
=
S
; Y
; 1 1}
| o o .
| 6 10 20 30 40 50 O 10 20 30 40 50
| distance from a field size (cm)

Fig. 22 Correlation between gonad dose and the exposure field in G.I. examinations(a, b: supine
position, ¢,d: prone position). The comparison between fluoroscopy for fluorescent screen
(a, c)and the over table tube type X-ray TV system(b, d) ('73).
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416 1 B AR R R RS
ZLUFIRL7C.
16 - | - BGERRICE PSR L7,
. - BV(SS) / - 1 BB OB 408 LI & L7z,
512 —@— DBW(95) : - S Y OBIEHEEIZ40~50cm & L7z,
é —%— 525lines // FL—=r27 & LT, ROCFHMILIZAT D ®IIZ, 13
5 8 A 1050lines Y. FEANTEEETEZTLH 9.
o V7 - - .
£ //‘( L EZ 5% 4 5H L TROCHEA AT,
3 4 g7~ HCHURIRAT & L 7.

//x&,/,‘/{ - B Y OJENEEIER Uk o 7.
=" - B S BREREA & L7z,
1018 20 25 30 L AEBIRRERAAAE L7
Acrylic plate (cm) | 2 GRS AR LSS
Fig. 23 Fluoroscopic conditions with an automatic bright- 3 bEoobRAB. HERW
ness control. The relative air dose is normalized 4. BEIETRATETHIZAS.
NSt faos R 5. T 5.
HEFHMIIFETH TX 5D O TIxZ% IS
P72 ROCHIFRIE A v V1D OROCFIT
%V 7z, Fig.26!ZTable 1 DM Ic BT 2 E
HAE OROCEHI % 7~ L7z, FEAHE 525481V
E1LOSORTVOILE T & & b BHEMAET
W5 EROCEHE D TA > 72, WEEEESHET
HY, [ZZ2FTRZZITFUETIT VOB
REE L U U e,
AEET & EHER, BXEURE O
MIICE D MLA TS, BHEROHEE 7 A
T % TR L7z, I L 72X
: L TVIZF —/N—F o2 — 7 CLLIEdE .
a sem Fig.27i& FEOTVEERA L, 727 UL
15cm, /hE—X%fE5 L L72TVHHDOROCE

{‘r‘

Fig. 24 The charts used for the visual evaluation of the fluoroscopic

images. fizR_kL7z. —STW2IE, EHEdThEZ
(a) Copper meshes as a QC tool. . . <
(b) A resolution chart. Bhofe. D05 BIERHEO 5 &1 AN
(c) A custom-made chart; An arrow indicates 2.1 mm small EAELR o,

beads in diameter. Fig.28 ‘i/J\ V— X2 & AROCEEHIHZD 7 4

XTI L AR TN TH B, 5 BFERFE

5D L'Tij]ﬂ]j’@_r RL7z. aDARIET 7L
X-ray tube
collimator Table 1 The comparison of fluoroscopic conditions with the
SID automatic brightness control between 2 different
120¢ : types of TV monitors. This evaluation was con-
ducted in TOSHIBA NASU works. The same X-ray
Acrylic plate tube and X-ray equipment are used. Over table tube
table top type X-ray TV, 9 inch L.l. in diameter, SID 110 cm.
LL 525 lines/TV monitor 1,050 lines/TV monitor
CCD camera acryl (cm) (kV) (mA) (kV) (mA)
10 63 0.7 66 0.8
Fig. 256 An experimental illustration in two TV monitors 15 76 1.2 80 1.4
evaluation with the over table tube type X-ray TV. 20 90 1.7 96 1.9
X-ray foqal spot size: 0.45 mm>_<0.43 mm, anti- 25 108 24 117 27
scatter grid: 12:1, 40 lines/cm , Al interspacer, cov-

erless type, tabletop: wood in 9 mm thickness. 30 125 3.0 125 ,4'0
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ScmDEMHT, C»ENEFVRZTVED
Vb, e, FIX20FEIZE, Mi108072 5
7z, ( )PHIROCEHERF > 5 B BTl O £
ETHL., BRI WE{gETIE, LT3
WEME L DEAEIS N, 5% vie T
B bR E5DH LIEE T AR L, #%
FHiF 4 LML T D, g TIMEFTAHHBE
HOEIAHIZHL, FHEIL4 EELV. 7 A
B AT OREHREGE~OFERRIZFZEF DL
372,

Fig.29ald, H _HEEFHE R TRIIDOEH
FRCREIEEAH D, b S I I L 72K

il

Tabte 2 The visual evaluation of fluoroscopic images on 2 different
types of TV monitors based on the fluoroscopic exposure
conditions are shown in the table 1.

acryl (cm)

525 lines/TV monitor

1,050 lines/TV monitor

ML

1.0

1050 lines
525 lines

TPFE
>

A 1

0 2 4 6
FPF

el

10

L

Fig. 26 The ROC evaluation of images on a 525 line TV
monitor and a 1,050 line TV monitor. The lower the
exposure conditions, the lower the ROC evalua-

tion resuit on both TV monitors.

S Cu reso. S ML Cu reso.
10 O 00 30 1.50 © O O 40 2.00
15 A OO 24 1.50 A0 0O 35 2.00
20 X A O 24 1.50 X n O 35 1.50
25 X X O 20 1.25 X X © 30 1.50
30 X X O 16 1.25 X X O 24 1.50
© : clearly visual S, M, L : bead size
O * visual Cu : copper meshes (line/inch)
A poorly visual reso. . resolution chart (Ip/mm)
x [ invisual
|
|
IL -
o
.
|
Fig. 27 The ROC evaluation of images on a secondhand

monitor with small beads as signals and an acrylic
plate of 15 cm thickness.

a
signal (5)

noise (4)

noise (3)

g
signal (4)

d

h

noise (2)

signal (2)

Fig. 28 Eye-fixation records of images on the secondhand monitor by an eye-camera. The observation
time is 20 seconds in the graph e and f. That in the other graphs is 10 seconds. The figures in
the parentheses indicate the values in 5 grades of the ROC evaluation.
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(a) (b)

Fig. 29 The graph a has an early cancer pointed by the arrow in second
oblique position of a upper G.l. double contrast examination. The
graph b shows eye-fixation records conducted by a skilled radio-

logical technologist.
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