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Abstract  Currently, with the development of technologies, X-ray examinations for medical examinations at hospital is
increasing, This study was conducted to help reduce radiation exposure by measuring the exposure dose received by pe-
diatric patients and the spatial dose of the X-ray room. Dosimeters were installed in the eyeball, thyroid gland, breast,
gonads and 4 directions at a distance of 30 cm, 40 cm, 50 cm from the phantom. The dose was measured ten times
each, before, and after the application of the bismuth shield under the examination conditions of the head, chest, and
abdomen of pediatric patients, Under the condition of head examination, when a shielding was applied, the dose reduc-
tion rate was 68,58% for the eyeball, 72.88% for the thyroid, 84.2% for the breast, and 72.36% for the gonad, The chest
examination showed reductions of 19.56% eyeball, 56,98% thyroid, 1.21% breast, and 0.68% gonad, The abdominal exami-
nation showed reduction rates of 2.6% eyeball, 10.67% thyroid, 19.85% breast, and 82.02% gonad. Spatial dose decreased
by 62.25% at 30 c¢m, 61.16% at 40 cm, and 08.68% at 50 cm. When the bismuth shield was applied, there was a de-
crease in dose across all examinations, as well as a reduction in spatial dose. Continued research on the use of bismuth
shields will help radiological technologists achieve their goal of dose reduction,
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1. Rtm|x|el A=k

7I2 60 cm, M2 85 cm, 0] 28 cm, 4| 5 mme] o=
30| Bismuth 27412] RADPAD®, 5511 & 5300, USA(R)ES
Hakslo] ARSI, Aofe] FxL FEL HEIAL0] oo
ulet sjEE gl HAk 4= O'EE AREFFATHD), (Fig. 1).

2] 2= AccE GC85A DR, SAMSUNG,
Korea(a)= A}»%?S‘]-ﬁi, Body Phantom(b)2 o83} A=
S () oll AFSHAE SR8t SRS Sok=t
A7 A D4§7 H:k’ﬂ/ﬂ ARGBk= ote] FRAAL SR
Al EEAAR] HAERAS AAste] AAlskGinh ARSAA
~ Unfors PSD, RaySafe, USA(d)E AMESItHEig. 2).
AR 2-of] whE axobe] TR, R, BEE Z17) LiRo]
AAERAE A5, AR 7L_,J4o] w7kl o1t ZHAR
1, A ARLQ)o AAIE FAF & A 28 i) £
ok 7kS ZF 103 245190}, St vlgH] §840] =
| VdollAl 7Hg wo] Alask= Infantogram AAR] 242
2 30cm, 40cm, 50 cm Aol 0°, 90° 180°, 270° #ixell

r* :ton

[e]

AFAE Fol A=A 2-8of et 10@2‘4 —ﬁ—ﬂo} ek,
3. A =A
1) 2o} FEAAL 274 70kVp/12.8mAs /320 mA /
SID 130 cm 22 A3, Tube2] YRS T4l ¢
2815t
9) Aot FEAA 2AL 100kVp /3.2 mAs / 320 mA /
SID 130 cm @2 AA3131aL, Tube?] XS 5ol €
2515t
3) Ao} BHAA 2742 68kVp /8 mAs/ 320 mA / SID

130 cme & A5, Tube?] XS Eilo 925}
St
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(a) Bismuth - RADPAD®, 5300(L) & 5511(R)

(b) Acrylic shielding
Fig. 1. Self-made bismuth shielding body(a,b)

(a) AccE GC85A DR of X-ray Unit (b) Body Phantom

180"
(c) Measurement Point (d) RaySafe® Unfors PSD

Fig. 2. Materials & measurement(a,b,c,d).
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4) HAM U A 259 2742 65kVp / 8mAs / 320 (Table 1),
mA/SID 130cmo2 445193, Tubed A=

Infantogram FAF2] Center?l vl ¢ 3 cm= {X|st 0 EBZIAL Al B9 M
Ak
20} FRZIAF ZA0A] O 19.55%, ZHAMA 56.99%, o
g 1 1.22%, A2 0.77%2)] 7H-go] UeRdtt ket A
4. Xtz 24 A= EAM 0B 8oJa1 oK p(0.05), -GHk ABAIOA

()
Body Phantom®] b, 4, 74, A4 45912} 30 = SARCE [oekA] A VERITHp0.05), (Table 2).
cm, 40 cm, 50 cm Ag}e] 0°, 907, 1807, 270° IX|of| A=k
ARE 444 5 Bismuth A (28 DI AFHE 5 mazp A 2oy Mz
D)o faAls 9 TS S7gsto] vlusiolth S
SPSS Ver, 272 0|83} A4 A4 Shapiro—wilk test}
H| X A% Wilcoxon signed—rank test= E3l| 2415191,
p<0.05¢ 73-¢- Bismuth AFHA| 21-8- A} $-9] zjo)|7} 12
3 Ao Wit

oo} BHEAXL 2 A QHL 2.76%, A 10.58%, 94
19.83%, YA 82.02%2] Ago] VR, 1M, 94
RN AT o= Rolakirk(p<0.05), (Table >

1) Q=g AgozRE 30cm oW HAAR RS

. & =t O =57.54%, 90° =43.60%, 180° =23.36%, 270° =73.96%
o] 7Hgo] UERJTHTable 4). 0°, 90°, 180°, 270°
1. FEAA Al B9 Mk oAl BAEH SR o815 tHp<0.05), (Table 5).

Aof FRAHAL 20| A A A8 Xﬂ 9| wjEA=F
T8 Q1L 68.58%, T 72.88%, 41 84.2%, A
A 72,35%01% 0, Ao R R {28t tHp<0.05),

2) QAR WO RRE 40 cmolW AR ST
0" =58.26%, 90" =62.31%, 180° =63.76%, 270° =60,82%

Table 1, Average dose and SPSS p-value of skull study Unit : uSv
Division Non Shielding Shielding Z score p-value
EYEBALL 319.96 100.53 0.78 .000
THYRIOD 763.63 207.08 14.07 .000
BREAST 15.16 2.40 0.38 .000
GONAD 3.58 0.99 0.32 .000

Table 2, Average dose and SPSS p-value of chest study Unit : pnSv
Division Non Shielding Shielding Z score p-value
EYEBALL 7.62 6.13 0.98 .005
THYRIOD 67.20 28.90 1.72 .000
BREAST 202,23 199.77 23.44 114
GONAD 6.49 6.44 0.88 .877

Table 3, Average dose and SPSS p-value of abdomen study Unit : pnSv
Division Non Shielding Shielding Z score p-value
EYEBALL 2,54 2.47 0.23 2395
THYRIOD 5.20 4.65 0.69 .033
BREAST 27.03 21.67 0.46 .000
GONAD 130.86 23.53 1.41 .000

208 Journal of Radiological Science and Technology 47(3), 2024



BIAR A S FI Aok AL B Y AT

Table 4, Average dose of each degree Unit : pSv
30cm Non shielding Shielding 40cm Non shielding Shielding 50cm Non shielding Shielding
0° 11.73 4,98 0° 2.18 0.91 0° 2,98 0.76
90° 0.72 3.79 90° 1.99 0.75 90° 1.69 0.60
180° 5.76 441 180° 1.49 0.54 180° 1.02 0.27
270° 4.34 1.13 270° 2.45 0.96 270° 1.39 0.53
Table 5, Z(standard deviation) and p-value Unit : uSv
30cm Z score P-value 40cm Z score P-value 50 cm Z score P-value
0° 3.01 .005 0° 0.22 .000 0° 0.43 .000
90° 3.58 .030 90° 0.50 .000 90° 0.49 .000
180° 1.69 .000 180° 0.46 .000 180° 0.40 .000
270° 1.50 .005 270° 0.51 .000 270° 0.62 .002

9] Za-&o] UEREaL(Table 4). 0°, 90°, 180°, 270°
oM FABF o= FEJBIIrHp<0.05), (Table 5).

3) A WMPORRE] 50 cmolW AR SIS
0 =74.50%, 90° =64.50%, 180° =73.53%, 270° =61.87%
9 ZHago] LEREa(Table 4). 0°, 90°, 1807, 270°
oA SAFH 0= FSIHEKp<0.05), (Table 5).
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V. 1
HAAIA R A AR E.91913] (international commission
on radiological protection: ICRP)7} 1977 Haro AXgH
HabA W50] 71Ed “ALARA(As Low As Reasonably
Achievable) H2|(HE TE2 AR ZFAA 22l a2
domx ghe|doa gy 7Hs3t g WAl AAsliof sict)” 9]
712 AGAle) elste] mEARRS AlRlsh HFE Zldstoiof
FHEH10], 2t Eoluhal Q= WAMIAEALR QIgh BAA B
o] QIFHAMAS] oF 90%E AFAISkIL Qlor = WAMAAR=
Q1S 3R HAE ZAHE DAY, 2EAke] 2] - A<l 1]
LXAEF A Fe] o AH|IAE AlFalior & oF7t 9l
(11,12].
R IAEIS A Lead 2= ARE 2+8-2] A
At APAEABARK LAY, BAMAL 7E3Ap o] ZAA|
Zgto] f 5 ofg] 71A] ZHellA ofFgrH13], ool & A+t
= Bismuth AAE ARl aote] vizket A7ef| gt =
EMeh AAM ] B TAE A AR SR Aot T
T, B ZREESS A-8oto] AHA] AR - - Foll ok
Alefe vl 2481 Aol wE 71 H3le] Bismuth
A1) 7882 B8k

o
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Zote] FRAA ZZAE Bismuth XA 28 A -
o] WEATF A2 QM 68.58%, 1A 72.88%, %
84.2%, XA 72.35%2] FrAaxgo] UERTE Aol FHAA
Ao A= QEF 19.55%, A 56.99%, 34 1.22%, 234
A0, 71%2] 3Hago] Yesith, Ao BRAAL 2704 = <t
I 2.76%, AP 10.58%, 94k 19.83%, YA 82.02%2)
Tasgo] Uit o= 714 5(2016)9] FRollA =4
O] iy} ZHE FAlof| ApHgh 73-9- oF 67%2] TAE YEeRd
Aol Yxstar glom[14], Aof FEYAIAAL Al
7S AREE o] UAREHAIR} ARk ZhaE|e] 2}
H7172] -84 I 4= AQthe Aok 48 WEks
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90° =62.31%, 180° =63.76%, 270° =60,82%2] 71A-go] Lye}
Wk 50 cmO ] HARS FZPARERS 0 =74.50%, 90° =64.50%,
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