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AXIOM aristos FX (Erlangen, Germany) A|Z=8]o 2 7
Z7] A7E 43x43 a’, DA F7)E 143 m, HEEHS
35 Ip mn'el® 7E7]2] FEE cesium iodide flat
detector-amorphous  silicong& AR8-3} &3t}

Leverkusen,

2.2 A3 Wy

olA FHE Y FUI AALZRACE FFDE= 180 cm

245K $2 W WEHIGCS 0 e 71

4 dY9 12 em A AF

S, e A%AS GY 5, £

£ 3 Folzl 2400l et 53 AR ¥ A4 24 @
Histe] AASEGTE SNRY 22 Eg)%] dolgHE

iy |o HU

o> 2 o o
N
do,

& otz A Qo &FujE AdsADS T

o2 Fyo] HA a4 AE 27KE Fig. 13} 2ol 9
Asla =2z Waleielth. Adxae %%‘—%Loé*l
=E2XE 7R AAGH AAFES dAEE W

skate] ZHakakgich BAH-S 80, 90, 100, 110, 120 kvp
210 kvpH F7F8FaL, d-AFEFE 0.5, 0.8, 1, 3, 5,
7,9, 10, 12 mAs7FA] 9FHAIZ Fo] ZAVSFYAL, DR
ulolAE gule] 54 7] dRFe] SAXR 519
ok ABHY GGellr Het anlE Felsr] 48 1
mAs o3t 3 GAZ AlRslste] Urgink. Aol
wel 2] AFE Bl e B3} 5HA] @8 18 A=

()

Fig. 1. Acryl phantom for this study (a) a side view of measurements of ESD (b) test objects for quantitative assessment of images to produce image
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Fig. 2. The exposure index and entrance surface dose of CR and DR system at acryl and chest phantom respectively.
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Table 1. The Statistical Values(Spearman's rho) Based on the Data of Fig. 5.
mAs mAs
0.5 0.8 1 3 5 7 9 12.5 0.6 09 1.2 3 5 71 9 12.9
CR DR
KVp KVp
correlation  .800 .800 .700 .700 -100 .10 -.100 -.700 | correlation .900* .900* .900* .800 .900* .900 .667 .500
coefficient coefficient
Sig(2-tailed) .104 .104 .188 .188 .873 .873 873  .188 | Sig(2-tailed) .037 .037 .037 .104 .037 .037 .221 .667
N 5 5 5 5 5 5 5 5 N 5 5 5 5 5 5 5
1400 | 2500
1200 h\\_,‘______‘*
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e ~—r AN .o g 1; /,( - —m—20
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SRl amperese ] mas (milli-ampere-second)
Fig. 5. Comparion of the CNR at CR and DR system.
Table 2. CNR Measured at Al Step Wedge.
CR DR
mas| 05 08 1 3 5 7 9 12,5 mAs|l 06 09 12 3 5 7.1 9 129
kVp KVp
MV | 0.282 0.328 0.334 0.488 0.406 0.401 0.400 0.391 MV | 0.702 0950 1.089 1.982 2524 1.571 6.861 12.96
80 80
SD | 0.241 0.186 0.178 0.287 0.240 0.229 2.159 0.222 SD || 0.359 0360 0.394 0.535 0.679 0443 1.930 6.059
MV | 0.306 0317 0.336 0.333 0.345 0.399 0.338 0.389 MV | 0.310 0.398 0.465 0.898 1.510 2.804 3.202
90 90
SD 0.164 0.178 0.179 0.194 0.186 0.246 0.219 0.209 SD | 0.131 0.126 0.134 0.230 0.408 1.019 1.785
MV | 0.336 0364 0334 0.352 0364 0315 0.341 0.285 MV |[ 0.553 0.821 0.932 2219 2.160 2.728 7.366 8.538
100 100
SD 0.206 0.204 0.176 0.167 0.184 0.199 0.134 0.108 SD || 0.333 0406 0451 0.736 0.655 0.772 1965 2.392
MV | 0412 0382 0334 0402 0.299 0387 0.404 0418 MV | 0.702 0.950 1.089 1982 2.524 4.009 6.861 12.96
110 110
SD 0.228 0.185 0.183 0.215 0.154 0.209 0304 0.218 SD || 0.359 0437 0483 0.615 0.729 1.042 1.877 5.832
MV | 0.390 0.341 0.349 0.558 0.369 0.371 0390 0.429 MV | 0.800 1.088 1.302 2.581 3.673 7.515 11.53
120 120
SD | 0.168 0.203 0.236 0.729 1.177 0.235 0.291 0.429 SD | 0.363 0464 0.513 0.805 0962 2372 5.134
A3 AnpoA stdo FFE vAE 1S 2 59 TIEelA e NSRe 5% shdo] ifelet &
2o Fig 404 HE AAYH BE ZHNA L& NSRS tH(Table 1) (P<0.05). ol&sr A2 MHAZHL
2ol 3. o} 28 WS AR} S, DR A= oF G Bl T Aol 53] DR Al A%
0.004~0.0749] & NSRZ 2 A% AE a&2 Y&t 7le AFxd ¥ eyt sths A& & 5 A3
141‘”7 CR Alz=gloXE 0.0577% 0,178 YERASICE
& NSRS Th2 W2 2 SNRE ofn|3it}, &, 4153
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Name Symbol Range(type) Value@2.5 pGy
Agfa(CR) Logarithmic median LegM 1.6-2.2 Depens on selected speed
Cannon(DR) Reached Exposure REX N.A. Depends on processing
Fuji(CR) Sensitivity S 200-800 200
Philips(DR) Exposure Index EI 200-800 400
Kodak(CR) Exposure Index EI 1300-1800 1500
Siemens(DR) Exposure Index EXI 200-800 380

* Philips Medical systems, 200994 23} 32
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the deviation index to monitor radiation exposure

The Review of Exposure Index in Digital Radiography and Image Quality

Sook Yang', Jae Bok Han', Nam Gil Choi, and Seong Gil Lee"
Dept, of Radiology, Dongshin university, “Deprt, of Radiation Technology Gwangju Health University,

Abstract - The aim of this study was to determine the correlation between exposure index (EI) and dose factors related to
radiation dose optimization in digital radiography (DR) system., Two phantoms with built-in regional test object for quantitative
assessment of images were used to produce image signals that acquired in chest radiography background. EI and entrane
surface dose (ESD) increased proportionally with rise of radiation dose (kVp, mAs) in both DR and CR systems. Especially,
DR detector was effective to form good contrast and hence, reached easily to improvement of image quality with minimal
dose changes. It made operators possible to expect the accuracy of EI values deeply related to absorbed dose of the detector.
The evaluation of images was obtained specially employed calculation of noise to signal ratio (NSR) and contrast to noise
ratio (CNR), These measurements were performed for how exposure factors affect image quality. NSR was inversely
proportional to kVp and mAs and low NSR represented high signal detection efficiency. Consequently, EI values was the
measure of the amount of exposure received by the image receptor and it was proportional to exposure factors, Therefore
the EI in a recommended range from manufacturer can offer optimal image quality, Also, continuous monitoring of EI values

in the digital radiography can reduce the unnecessary patient dose and help the quality control of the system.

Keywords : Exposure index, Noise signal ratio, Entrance surface dose
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