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Abstract

There are AEC mode and fix mode to exposure when the whole spine antero—posterior radiography is
done by using DR equipment, This study compared the utility of fix mode to AEC mode, by evaluating
organ dose and effective dose and by examining the quality of radiographic image, GE DEFINIUM 8000
and ART-200X Rando Phantom manufactured by Flukebiometical were used for this study. The Rando
phantom was set in front of wall detector of X-rays equipment, AEC mode was set at 80kVp and Fix
mode was set at 80kVp, 25mAs, 32mAs, 40mAs, and 50mAs, Whole spine AP image were aquired by
combining C, T-L and L—S spine images obtained through 3 exposures, When obtaining C, T-L and L-S
spine images, were checked for Air kerma (mGy) value calculated by UNFORS Xi meter attached at the
phantom surface of center of radiation field, The effective and organ doses were compared by PCXMC
program (PC—Based Monte Carlo Program), The quality of obtained radiographic image was evaluated
visually by 3 radiologists using resolution chart, When the effective doses was calculated based on tissue

weighting factor of ICRP—103, 1.278mSv was measured by AEC mode, and Fix mode measured 0,405mSv at
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26mAs, 0,518mSv at 32mAs, 0.649mSv at 40mAs, and 0,810mSv at 50mAS., In addition, the organ dose

measured with esposure at 26mAs by Fix mode was almost equivalent to the organ dose by AEC mode, at

the esophagus, thyroid, oral mucosa, salivaly glands located at the cervical spine part, while the organ

dose by Fix mode was in general lower than the organ dose by AEC mode at the other organs, When Fix

mode at 32mAs, 40mAs, and 50mAs was compared to AEC mode for organ dose in 26 organs, AEC mode

had higher measurement in 21 organs but not for than brain, trachea, thyroid, oral mucosa, and salivaly

glands which are located at the cervical spine part, The image quality evaluated by resolution test chart

was much higher with AEC mode than the quality with Fix mode at all exposure conditions, However,

while the image quality of cervical spine exposured at 50mAs by Fix mode was lower than the quality of

AEC mode, thoraco—lumbar spine and lumbo—sacral spine were calculated and the quality was similar to

AEC mode, Scoliosis occurs mainly at thoraco—lumbar and lumbo—sacral spine, not at cervical spine,

Compared to AEC mode, Using the appropriate protocol (80kVp, 50mAs) of fix mode for whole spine AP

radiography was thought to be useful because the image quality of the thoraco—lumar and lumbo-—sacral

spine was similar on AEC mode, Also organ and effective doses can be decreased with Fix mode,

Therefore, It is considered that fix mode can be used properly with AEC mode for whole spine AP

radiography when considering patient’s body posture,
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1. A

1) XA 23] © DEFINIUM 8000 (General Electric)

2) RANDO Phantom : ART-200X (Flukebiomecal)
ICRU report No, 44, 175cm, 73,5kg — 2 5cm,
36slice

3) Unfors Xi meter : Multi function meter (Unfors)

4) Resolution test chart : NUC. ASSOC,—-CARLE
PLACE, N Y, 07-541

5) PCXMC 2.0 : A pc—based Monte Carlo program
(STUK—-Radiation and Nuclear Safety Authori—
ty)

2. Mg

1) PCXMC EE#E& O|82 BI| ¥ X &
MY =T
29 Definium 8000(GE)E o] &3t A HF A%
ek AAHE A= F93 Q3 -H32HO| 3phaseRE
Uiol Zk2t XM 24 @ F row data
§ AT HEE B shbel WA A% Iz 7
& Y= " o)t XA 2AAR] o] RANDO Phantom
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Fig. 1. Position of the phantom

Table 1. Exposure Condition (AEC mode)

phantom¥H Q| FAof =o}Eo| Unfors Xi meterS
H&stel ZF HEY air kerma(mGy)gtE ZAtL
PCXMC ZZ21#E 0]|8&35}49] AEC mode 43I} Fix
mode WAloJAe A7|HHFL A5t FHASH= HHH
2% 1195 L2052 4 98 59 B
RS Hwa AT (Fig. 1,2

o]l Fix modeo|A] AR&3H Z:Z‘l—,% AEC mode HM4
T YT s0kVpR BAYL LAFAT BARE 2
2399 2389 WAE Fix mode PHOE AYHY
= o 2949 XA YA o] FAE =& EA|7](DEI
. Digital Exposure Index)Zte A4 HE oA Hof
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Fig. 2. Position of Unfors Xi meter

Mode kVp mAs FOV (cm) Add filter
C—Spine Auto (& £200) 80 25.43 40+34 NO
T—L Spine Auto(Z=200) 80 95.77 40+34 NO
L—S Spine Auto (Zx£200) 80 128.53 40+34 NO
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Table 2. Exposure Condition (Fix mode)

Fix mode (mAs)

Mode kVp FOV (cm) Add filter
Fix1 Fix2 Fix3 Fix4
C—Spine Auto (Z=200) 80 25 32 40 50 4034 NO
T—-L Spine Auto (Z=200) 80 25 32 40 50 40+34 NO
L—S Spine Auto(ZH=200) 80 25 32 40 50 40%34 NO
Table 3. Comparison of air kerma measured from AEC mode and Fix mode
(unit : mGy)
Fix mode (mAs)
AECmode
Fix1 (25) Fix2 (32) Fix3 (40) Fix4 (50)
C spine 0.708 0.677 0.874 1.100 1.380
T—L spine 2.723 0.710 0.909 1.136 1.419
L—S spine 3.577 0.696 0.892 1.113 1.392
49 sHde v Frbstr] YA XA HE7] FEE oMo it Bl Al oF 2~5H] A SAEHNES ¢
o djAe AEE H25} phantomS FYste] A F 2= 9lqit},
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Table 4. Results of organ dose from AEC mode and Fix mode using the PCXMC

(unit : mGy)
AEC Fix mode (mAs)
mode Fix1 (25) Fix2 (32) Fix3 (40) Fix4 (50)
Brain 0.013 0.013 0.016 0.020 0.026
Trachea 0.409 0.389 0.503 0.633 0.794
Thyroid 0.811 0.769 0.993 1.250 1.568
Esophagus 0.564 0.182 0.235 0.293 0.368
Thymus 1.656 0.701 0.904 1.132 1.418
Heart 1.679 0.452 0.582 0.727 0.908
Lung 1.048 0.357 0.459 0.575 0.720
Spleen 0.596 0.154 0.197 0.244 0.306
Stomach 2.091 0.531 0.680 0.850 1.062
Liver 1.543 0.395 0.506 0.631 0.790
Adrenal 0.372 0.096 0.124 0.154 0.193
G.B 1.746 0.431 0.552 0.689 0.863
Kidney 0.397 0.091 0.118 0.147 0.184
Colon 1.717 0.349 0.446 0.557 0.696
Small bowl 1.619 0.328 0.420 0.524 0.655
Pancreas 0.971 0.250 0.322 0.402 0.498
Bladder 2.539 0.076 0.634 0.791 0.990
Prostate 1.764 0.343 0.441 0.549 0.687
Testicles 2.222 0.432 0.554 0.691 0.865
Active bone marrow 0.536 0.162 0.209 0.260 0.325
Born surface 0.945 0.328 0.420 0.527 0.658
skin 0.876 0.253 0.325 0.406 0.508
Lymphatic nodes 1.139 0.359 0.461 0.578 0.723
Muscle 0.919 0.238 0.307 0.382 0.478
Oral mucosa 0.392 0.374 0.483 0.608 0.762
Salivary glands 0.313 0.297 0.386 0.485 0.608
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Fig 3. Resolution test chart of the C, T-L, L-S spine image
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Fig 4. Distribution of resolution evaluated by Radiological Technologists
Table 5. Results of effective dose from AEC mode and Fix mode using the PCXMC
(unit : mSv)
Fix mode (mAs)
AEC mode
Fix1 (25) Fix2 (32) Fix3 (40) Fix4 (50)
C—spine 0.077 0.074 0.095 0.120 0.150
T—L spine 0.768 0.227 0.290 0.363 0.453
L—S spine 0.433 0.104 0.133 0.166 0.207
Effective Dose 1.278 0.405 0.518 0.649 0.810
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Table 6. Comparison of image quality evaluated by resolution test chart

(unit : LP/mm)
R.T 1 RT?2 RT3

C T-L L-S C T-L L-S C T-L L-S

AEC 1.8 1.4 1.6 1.8 1.6 1.6 1.8 1.4 1.6
Fix1 (25mAs) 1.8 1.0 1.2 1.8 1.2 1.0 1.8 1.0 1.0
Fix2 (32mAs) 1.6 1.2 1.4 1.8 1.4 1.4 1.4 1.2 1.2
Fix3 (40mAs) 1.4 1.4 1.4 1.6 1.6 1.6 1.4 1.4 1.4
Fix4 (50mAs) 1.4 1.4 1.6 1.4 1.6 1.6 1.4 1.4 1.6
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