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2 5423 94 s EYsisdch 25 A whel=
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e e e e

a

EFs
Mediastinum S 2.0 bR
vs Lung ]
Lung S S Sl sa 1.25
vs Nodule ]
Mediastinum [ &4 2.0
vs Nodule
2.5
Grail ]
L 1 i
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Fig. 2. The minimum exposure doses in phantom study with
which the images scored 3(adequate) or more by all three
readers are shown in four categories of observation. Grainess
was not included in the assessment of film-screen radiogra-
phy.

FS=film-screen radiography, DR=Digital radiography

20.5cm

Dynamic range control(7)e] Z3& =] ¢},

Film-Screen 7]¥ell+= HR-G film % FG-6 Screen
(Fuji, Tokyo, ¥&)& AH8-3}a o] F&HIAn= AMX4
(GE, Milwaukee, 7]|=F) 2 A}£3}9ich RE oo B E
o] o] F& 3} FA}eHA ARt air-gap 71H & 2,‘%—'6}-2]
oF okt

Phantom= OI%EJ o

T8(2, 8)& Faste] oAl FH-of FA WA F3}
o} AFRS 7121 7]6}5—]'24, Phantom<- Acryl 2] ¢} alumi-
num # AR8-3te] A B, St FAR FAE
o] FA5 frAtstAIst AA {FAEE 2em =719
53 Acryls Hofe} FAF F-9o 22 shba w3}
9 tH(Fig. 1la).

Phantom®] #°32 o] F&3An & A43te] FAF2

b
Fig. 1. a. A schematic drawing of the cross section of the chest phantom.

b. Radiograph of the phantom:This is a storage phosphor image taken with 2.0 mAs, of which one of three readers scored 2(in-
adequate) for the grainess.

Table 1. Mean Scores in Patient Study:Mean + Standard De-
viation in Six Categories of 30 Observations(10 Patients by
Three Readers)

FS DR1 DR2
Lung 2.5+0.6 3.3+05 33+04
Mediastinum 22+0.6 3.3x+05 3.0+0.5
Subphrenic 22107 32+06 3.0+06
Bone 22+05 3.2+05 3.0+£0.3
Lines 3.0+04 3.3+04 3.1+04
Grainess 3.2+04 25+04

FS:film-screen radiography
DR1 :Digital radiography with standard dose
DR2:Digital radiography with half dose
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Table 2. Images with Superior Quality Chosen by Individual
Three Readers in Five Categories of Observation between
Film-Screen and Digital Radiography(DR) in Patient Study(by
Paired t-test)

Readers
| Il 11
Lung DR DR DR
Mediastinum DR DR DR
Subphrenic DR DR DR
Bone DR DR DR

Tube = = =

HIHF 9 RO SHA0 M| CiX|E HYs

Al stsich

olojx] zt od A} 7w} 7t EH 2 A Ao HF
3 FFEHARE AAbsta 389 FE=2F H 2 film-screem
3} DRI1, DR13%} DR27}el| paired t-testS #-&3}e] 7+
FEH R 9 7|HS AT o] p3t-2 0.05 ] 3
£ gu|glE Aoz skt

Z

PhantomS 0|2t o+

3me] #E=E2 BF7} 3% (Adequate) ©]3E &= FHA
mAs+= Z+ rﬂ-}?_ 1=E=8 Fig. 29} 7H:} 2E 0'5,'— 4] DRo]
o 22 mAseA] 33 oA 53 53] FAEH 2
Ao dE2x ol A= 7t} 6.49) 2.0 2 A7 A}o] S B
t}. DRl A A A3 A x9] grainessi= 2.5mAs7}IA 2 7]
£33, #5724} 257} BE 54 Adequate o] 22
A3 A mAs= 2524 64mAsE FF WAL C 2
Eohd oF 39%°] mAs7} A3 A4S FAE F U=
A wialAd ke 2 Al ib= o)

SHRtof| A2 A=

Zb 7| R #5A B5e 7t 3Eg 4 BT g4
YSufjo] FF Y FFH 2= Table 17} 2t} film-screen
o] ¥]3| DRe| & 55 243, DR13} DR2E v 23
£ <= grainess & A 9] ‘]-—1—*‘: & Apo]7F $ldch

Zt AE=2150] FAZ 95 719]S paired t-testS A
£-3}o] oo} B A= Table 2 2 337 2o} Film-screen
7} DRE u|a3] &, tubed lineo] FEwhe A9sta
BE gEeA] Al 452} 257} DRe] ¢<r3lrta A
skt

DR15} DR2E v 284, grainessoll A= A #5=}
257} 283 4%, A Ts 9, 234 F2ECA]
< & #5Xp7} DR27F 453t sttt sioke} dAF,
tube 2 linecll A= 25 3}o] 7} glsich.

Table 3. Digital Images with Superior Quality Chosen by Indi-
vidual Readers in Six Categories of Observation between St-
andard Dose(DR1) and Half Dose(DR2) Radiography

Readers
| 1] 11
Lung — — —
Mediastinum = DR1 =
Subphrenic — = DR1
Bone = = DR1
Tubes = = =
Grainess DR1 DR1 DR1

— :No superior modality with statistical significancy

— :No superior modality with statistical significancy
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Fho AL t)AE dAtol= film-based digital
radiography, image intensifier system, photostimulable
plate, scanned projection radiography 52} o2{7}#] 7]
o] glovt Al A ez de] 455 e A
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(7).
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Storage Phosphor Digital Radiography in Portable Chest Imaging:
Comparison of Image Quality with Conventional
Film-Screen System with Variation of mAs’

Kyung Joo Park, M.D., Eun Ju Lee, M.D., Kyung Il Chung, M.D.,
Hoon Ji, M.D., Jung Ho Suh, M.D.

’Department of Diagnostic Radiology, Ajou University Medical Center

Purpose: To compare image quality of storage phosphor digital radiography(DR) with film-screen radiogra-
phy in portable chest imaging, and to assess the minimum X-ray dose that can be applied to DR in adults with-
out image degradation, and also to compare image qualities of low dose and standard dose DR.

Materials and Methdos: A geometrical phantom similar to the human thorax was imaged by a portable
radiographic unit with fixed kVp and variable mAs in both film-screen and DR systems. Three radiologists
scored the images by four grades in four categories of 1) contrast between mediastinum and lung, 2) definition
of the nodule in the lung, 3) definition of another nodule through the mediastinal shadow, and 4) grainess(noise
:assessed only in DR). Additionally, portable chest images were obtained in 10 patients in a intensive care unit
by film-screen, standard dose and half dose DR in consecutive days. The same readers scored the images by
four grades in six categories of 1) the lungs and hila, 2) the mediastinum, 3) subphrenic area. 4) musculoskele-
tal shadow, 5) tubes and lines, and 6) grainess (only in DR). The images with superior quality were assessed by
paired t-test.

Results:In phantom study, the minimum dose of digital images scored 3 or more by all readers was 39% of
the standard dose. In patient study, DR was superior to film-screen radiography in all categories except tube
and line. Low dose DR was not inferior to standard dose DR in five categories other than grainess to two
readers or more.

Conclusion:In portable chest imaging, storage phosphor DR image was superior to conventional film-
screen radiography and half dose DR was comparable to standard dose DR despite of more noise.

Index Words : Radiography, bedside
Radiography, digital
Thorax, radiography
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