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— Abstract —

A Study on the Chest'Radiography with Diseases in Consideration
of Image Quality and Patient Exposure

Man Koo Lee - Taro Hayashi* - Yuji Ishida*
Dept. of Radiotechnology, Wonkwang Health College - The Chemotherapy Institute Kaken Hospital, Japan*

To evaluated the image quality and the patient exposure for the chest radiography, its fundamental

Imaging properties were investigated. The basic imaging properties were evaluated by measuring charac-

teristic curves, relative speeds, average gradient, and patient exposure dose. The image qualities were

evaluated by using a rotating meter.

It was found that the film gradient of SRO750/SRH system was 3.13 and that of SRO750/HR—C30
was 1.77. The ratio of SRO1000/TMH to FS/RP—1 was 1 to 18.2. It was possible to visualize the
static image when the exposure time was less than 2.5 msec in patient that had respiratory excessive

motion, heart beat and natural physical motion, and less than 8.5 msec in normal. The ratio of medical

exposure dose compared with our method was 1 to 25 in the routine chest radiography and maximum

was 1 to 70. In estimation of the image quality in same cases, we found that the image of SR01000/

SRH and TMH of super sensitive systems was the same results.

We found that these super sensitive screen—film systems were available for the chest radiography

considering the relationship between the image quality and patient exposure.
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XA wrA 2] Shimadzue XHD 150B—30

2428 4}7) . Konica SRX—502, 31.87C, 90 sec

=7 : Eastman Kodak NDD 400

A 3FA . Victoreen 660, Digital Type, American

#WE : Lung Phantom PBU—-SS—2 Type, Acrylite
50 mm

Z7+#] : SRO1000, SRO750, SRO250, HGH, BX—1I

BM—11, FS

U & : TMH, HA—30, SRH, HR—C30, HR—S30, UV

—G. RP—-1

2718H : Cu 1.3mm + Al 1.0 mm, Al 5.0 mm

2kE &3 . Red beans, rice grain, millet grain, sesa-
me, vinyl tube, glass tube, styrofoam

7] €} . Rotating meter(10 rpm), Pb slit
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Fig. 1. Characteristic curves of SR01000/TMH, SRH,
HA-30, HR-S30, HR-C30, BX—11, BM-11, FS, UV
—@G, and RP—1 Systems.
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Table 1. The relationship between equivalent dose and speed, average gradient

Screen/Film Equivalent Dose(1Sv) Speed Average Gradient
60kV  80kV 120kV 140kV | 60kV  80kV 120kV 140kV | 60kV  80kV 120kV 140kV
SR0O1000/TMH 4.60 2.45 1.75 1.65 | 2173.9 4081.6 5714.3 6060.6 | 2.57 243 2.87 2.87
SRO1000/HA -30 5.60 2.60 1.92 2.10 | 17857 3846.2 5208.3 4761.9 2.57 2.43 2.73 2.57
SR0O1000/SRH 8.50 5.40 3.05 270 | 1176.5 1851.9 32787 3703.7 | 3.02 3.02 3.35 3.13
SRO1000/HR-C30| 7.70 5.10 2.75 2.70 | 12987 1960.8 3636.4 3703.7 1.72 1.65 1.77 1.77
SRO1000/HR-S30| 11.10 5.90 3.60 3.50 900.9 16949 2777.8 2857.1 2.16 2.06 2.36 2.11
SRO750/TMH 5.60 3.30 2.25 1.90 | 17857 3030.3 44444 5263.2 | 240 2.61 2.73 2.73
SRO750/HA -30 6.60 3.90 2.45 2.35 | 1515.2 2564.1 4081.6 42553 | 2.69 2.61 2.86 2.73
SRO750/SRH 9.30 6.10 4.05 340 | 10753 16393 24691 29412 | 3.18 3.02 342 3.13
SRO750/HR - C30 8.70 5.80 3.45 3.40 | 1149.4 17241 2898.6 2941.2 | 1.77 1.70 1.79 1.77
SRO750/HR-S530 | 12.40 7.50 4.60 430 | 80.6.5 13333 21739 23256 | 2.30 2.09 2.40 2.27
HGH/TMH 6.50 3.40 2.30 2.35 | 15385 2941.1 4347.8 42553 2.40 2.50 2.73 2.82
HGH/HA - 30 7.20 3.90 2.60 2.80 | 1388.9 2564.1 3846.2 35714 | 250 2.50 2.82 2.82
HGH/SRH 1.00 5.70 3.85 3.90 909.1 1754.4 25974 2564.1 | 3.18 3.02 3.30 3.18
HGH/HR -C30 10.00 5.50 3.60 3.90 | 1000.0 1818.2 2777.8 2564.1 | 1.70 1.75 1.77 1.92
HGH/HR -S30 1450 8.50 4.60 5.30 690.0 11765 2173.9 1886.8 | 2.06 2.06 2.27 2.50
SR0250/TMH 20.50 1040 7.00 7.40 4878 9615 1428.6 13514 | 2.86 2.61 2.69 2.82
SR0O250/HA -30 23.50 1310 8.40 8.60 4255 7634 1190.6 11628 | 2.86 2.65 2.69 2.57
SR0250/SRH 34.00 1950 1310  12.00 2941 5128 7634 8333 | 318 3.30 3.37 3.24
SR0O250/HR-C30 | 30.00 1850 1250  11.30 333.3 5405 800.0 8850 | 1.70 1.88 1.60 1.88
SRO250/HR-S30 | 42.00 26.00 1450  16.00 2381 3846 689.7 6256 | 2.14 2.05 2.25 2.24
BX-m/UV-G 16.20  13.00 9.30 8.30 617.3  769.2 1075.3 1204.8 | 243 2.06 2.43 2.40
BX-m/RP-1 16.52 1330 9,70 8.90 605.2 7519 10309 1123.6 | 2.43 2.13 2.46 2.36
BM-1/UV-G 29.00 30.00 17.50 16.00 344.8 333.3 541.4 625.0 243 2.13 2.36 2.30
BM-1/RP-1 32.00 32.00 19.00 18.00 312.5. 3125 526.3 555.6 2.43 2.16 2.54 2.36
FS/UV-G 63.00 58.00 50.10  29.00 158.7 1724 1996  344.8 | 2.30 2.24 2.27 2.36
FS/RP- 7350 60.00 55.00  30.00 136.1 1667 1818 3333 | 2.27 2.24 2.20 2.40

60 kV . no filter, acrylite 50 mm
80kV : no filter, acrylite 50 mm
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120kV : Al 5.0 mm, acrylite 50 mm
140kV : Cu 1.3 + Al 1.0 mm, acrylite 50 mm
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31 9= 120kVaiA el SRO250/HR—S303+ 16,
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Fig. 5= lung phantom& A}& 3l Z9d 3t phantom
image24], A¥ SRO1000/SRHAIE Al&3ste #AAG
149kV, %7128 Cu 1.3+Al 1.0mme A3z #94F
imageo]th. &7]4 HFoly scapula®] &L RHolx
goy HER ulH g @ FAEy] oYU Be
Al B4 HAEL o] &3t BX—M/RP—-1(60kV, no

filter, 10 : 1 grid)& A}&3led #93 phantom imageo]
t} o] AMFAIA HFo)i} scapulad] &go] FHAE] U}
Bl lom, w3 HEH vy 3§ dAE 2 Jehy
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[A] revolution : 10 rpm
140 kV, 6 msec
Cul3+ All.0mm

[B] revolution : 10 rpm
83 kV, 40 msec
no filter

Fig. 4. The image of chart for the SRO1000/SRH(A) and SRO250/HR—S30(B) by using a

rotating meter of our’s own making.

[A] 149kV, Cu 1.3 + Al 1.0mm
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[B] 60kV, no filter

Fig. 5. The image of lung phantom for the SR0O1000/SRH(A), and BX—II/RP—1(B).
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Table 2. Exposure factors and surface dose for chest radiography of each screen/film systems.

(OD = 1.75 * 0.25, Lung phantom)

Screen/Film Tube Tube Exposure FFD Additional Grid Surface
Voltage Current Time (cm) Filter(mm) Dose
SR01000/TMH 150 kV 200 mA 6 msec 365 Cul3+Al10 AG20cm 9 iSv
SR0O1000/TMH 147 kV 200 mA 3 msec 200 Cul3+Al10 10:1 15 (Sv
SRO1000/SRH 149 kV 150 mA 6 msec 200 Cul3+Al10 10:1 25 (Sv
HGH/HA-30 143 kV 200 mA 6 msec 200 Cul3+Al1.0 10:1 27 1Sv
HGH/SRH 148 kV 200 mA 6 msec 200 Cul3+Al1.0 10:1 30 (Sv
SRO750/SRH 148 kV 200 mA 6 msec 200 Cul3+Al1.0 10:1 30 (Sv
SRO750/HR-C 80 kV 200 mA 0.02 sec 200 Cul3+Al1l0 10:1 186 (Sv
SR0O250/SRH 148 kV 200 mA 0.02 sec 200 Cul3+Al10 10:1 89 (Sv
SRO250/HR -S 120kV 200 mA 0.02 sec 200 Al 5.0 10:1 149 (Sv
BX-1/RP-1 80kV 200mA  0.013sec 200 (=) (=) 126 (Sv
BX-1/RP-1 60kV 300 mA 0.1 sec 200 (—) 10:1 635 (Sv
FS/UV-G 60 kV 300 mA 0.1 sec 200 (=) (=) 635 1Sv
FS/UV-G 60 kV 300 mA 0.25 sec 200 (=) 5:1 1,470 (Sv
Table 2= 2 2344 lung phantomg o] &3} 2 de FHFFA 225cme] ¥|wAH FAL @At FHA
B9 ERUBE 3FT 5B, o HAAS 2 Aold. o] AQAA F, + oo LLstel Ut
o] SRO1000/SRHA S|4 25 /8v, BX—~II/RP—1(60kV, 289, S5 SA4ncle] Smare Lodo] 2 tebbm
grid 10 Dol e 635 5vEA 1 HEdje 112508, ee ¢ 4 ok
de oM WEg meste A3 SROL000/  Fig 7¢ A% $UT BAs ABAGEIYolth

TMH, air—gap methodol = 9 SvE 1:709 & =71
AANTH E3 dAH oz Wol AlEHI ¢l SRO250/
HR—S30(120kV, ®718¥ Al 5.0mm)ete]l AloloA
= 9 EZHE 1603
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Fig. 6. The case of SRO750/SRH, 150kV, 10 msec, Cu
1.3+ Al1.0mm, 10:1 Grid

Fig. 7. The case of BX—III/UV G, 60kV, 32msec,

no filter, without grid
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