HRlSATMS0M FAl Al £ Z7|E WA m|EME
Radiation Dose during Fluoroscopy at the Organ from Extracorporeal Shock Wave
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Abstract

We measured the radiation exposure for 55 persons (male: 36, female: 19) who was diagnosed
with kidney and ureter stones and received ESWL. The absorbed dose was measured at the
organ which is expected to absorb relatively much radiation (kidney, bladder, liver). The
radiation dose measurement voltage 80kVp, current of bmA as a fixed model of the human body
by using the Rando phantom with Radiophotoluminescent Glass Dosimeter. Absorbed dose was
measured for two times (5 minute and 10 minute, each) and converted to effective dose. Mean
number of treatment was 1.8 times (1~4) per patient was the mean time of radiation exposure
533 seconds (248-2516). For the treatment of right renal stone, the effective dose of right
kidney, left kidney, liver and bladder was 2.458mSv, 0.152mSv, 1404 mSv and 0.019mSv,
respectively. For the treatment of left renal stone, the effective dose of right kidney, left kidney,
liver and bladder was 2.496mSv, 0.252mSv, 0.178 mSv, and 0.017mSv, respectively. For the
treatment of distal ureter stone, the effective dose of right kidney, left kidney and bladder was
0.009mSv, 0.01mSv and 3.742mSv, respectively.
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Table 1. Patients' characteristics

T+ 2 = 4
No. of patients 55 (male 36, female: 19)
Median age(years) 51 (24-78)
Median sie of stone(mm) 6.7 (5-14)

site of stone during ESWL  Kidney: 54, Ureter: 46

Fluoroscopy time(sec) 533 (248-2516)
No. of additional
pain control(%) 13 (23.6)
2. WEME 57 2t
224 Al 7 gl Al 5, 108 Fet 7hsiR
d

A Agke] 5RY W 95 Ao §Aw
A

> 0.165, 0.226mGy, 7+
3‘]17}—?i](’\]” 20,025, W, 7F: 005)E A83t]
= 382, 1.193mSv,

3.692mGy, Jc} 0.343, 0445mGy, ZHe 9107,

47.075mGy At olell Z2A7FeXE A8t Fade
& latled, 5 A 2781, 2136mSy, 3
21748 0211, 0.092mSvy, W32 0.017, 0.022mSv, 7H

0455, 2.353mSvE &4 = AHTable 21.
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Table 2. Measurement of radiation dose to right
renal stone treatment

A 2

=x saMz o = A2t
ax M2 gy AT
i [min] V. [ICRP 60]
oz 5 55303/ 47.753 1.382 / 1.193
Lm 0025 ——— ——
=S 10 111.264 | 85.436 2.781 [ 2.135
= 5 4.009 / 1.837 0.100 / 0.045
N 0025 —————
=S 10 8.477 | 3.692 0.211 / 0.092
5 0.165 / 0.226 0.008 / 0.011
e 005 ————
10 0.343 | 0.445 0.017 / 0.022
5 3.984 | 17.331 0.199 / 0.866
Zt 005 ——m
10 9.107 | 47.075 0.455 | 2.353

4506mGy, = A& 52143, 36.676mGy, 2HE-e
0.208, 0.231mGy, 7H& 1.781, 1.892mGy 3ith. ool =2
VA E A48t fFaMgs ek, 5 2
& 0134, 0.112mSv, 35 41742 1.303, 0916mSv, ¥
2 0010, 0.011mSv, 7+ 0.089, 0.0MmSvE &4 ¥
91@ FAl AZHE 10802 98 1 9= AAEA
AF A 5 A F4AER 14818, 14476mGy, 2
A 126262, 7348mGy, RS 0.309,
381mGy, 7+& 3.229, 3.89mGy Stk ololl A 715X)
Hgste] FaAEs FElEH, 5 A
0.370, 0.361mSv, &3 4172 3.156, 1.837mSv, 32>
0.015, 0.019mSv, ZF& 0.161, 0.1MmSvE =4 H At}
[Table 3.
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Table 3. Measurement of radiation dose to left
renal stone treatment

=X EAAZ ErMR FAiEx  paMat
& [min] [mGy] [ICRP 60] [mSv]
= 5 5.376 | 4.506 0.025 0.134 /0.112
AME 10 14.818 / 14.476 : 0.370 / 0.361
EYES 5 5214336676 .. 1.303/0.916
AIE 10 126.262 | 73.485 i 3.156 / 1.837
- 5 0.208 / 0.231 005 001070011
10 0.309 / 0.381 ) 0.015 / 0.019
5 1.781 1 1.892 0.089 / 0.094
zt 005 —M ——
10 3.229 | 3.899 0.161/0.194

0.348mGy, = 2%
45.005, 40.520mGy .
g2 = ’Clxol'ﬁ 0.005, 0.008mSv, #= 2142
0.012mSv, ¥33-& 2.250, 2.026mSvE =48 Atk FA]
AHE 10%_'—3;% SRS W -5 A AN A7 Al 5
= Ao FEAEL 0272, 0481mGy, #3 NS
0.395, 0.959mGy, W34S 88732, 83.753mGy it o]l
ZANFAE Adste] FaAHS e ﬂ +
Z AL 0006, 0012mSv, = A 0009,
0023mSv, "WE& 4436, 418/mSvz AU

Table 4. Measurement of radiation dose to
lower ureter stone treatment

28 SAAZE  EAMZ ZADIEA gad
2| [min] [mGy] [ICRP 60] [mSv]
0.005 /
on 5 0.200 / 0.348 0.008
ot 0025 —— 70—
o 10 0.272 / 0.481 0608162/
0.006 /
. 5  0.266 / 0.507 o 0012
Al :
10 0.395 / 0.959 0608293/
5 45.005 | 2.250 |/
40,520 2.026
Ee 005 ———"—
10 88.732 | 4.436 |
83,753 4.187
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A& Pearson A @AGE vlusde, EAZCE & 7hol
93k zFo] 7} AATHP<0.05). FAI A7 Al 3157}
o} = 5

BesE Z7kse, M a]sh A

A
e 2
= FA AIZE b0l 23 @47t HA E3cTable A0 E oA H0mSv £ 1 o]del] o]2EBE o
51, AP g aesof she Ao Bastal ok
[7].
Table 5. Fluoroscopy time according to the hanussyl8] ‘5o X4 FA1Z ol &3 ATA7A4
risk factors &S QAN A5 JFHoE o] 8317] AlLts)
Fluoroscopy WA WS B A7 AEE WEe] 2=l
e mean tJl_rng(sec) e gk AdxpA el A uHe s AgE gk
Additional pain A FA A s e 2FAR o wel XA FA
conirer 98576 % 14901 2 olgd WY 2995 g WHow Y 5
pain control s addtional 0150 Sl XA FAZ o] 83 A F AT &S ol
Pl A YA el A0l g AN R Awel A
cton sirex y 10mm(n=8) 840.68 * 516.61 0551 B4& B F glon, a7|7F FAY WAk Fad A
{10mm(n=47) 1075.35+ 557.41 q% }__70_:‘31— _/": %iq__‘i %@% 7]—Z]_TY_ 9»»]\%0“—“:— %:rLg]_
13[(n=28)  566.06% 249.90 3 z3o] GolA wRe] Yl o] &1 otk
N4k 2;'?(”“‘:‘95)) S 000 2 AT 249 13 AFANINE A 9
43(n=3)  1979.66+ 465.41 AZe] etk 53B3E(2A8~2B16)0H, oA

Sandilos[9] 5ol Rk 204%(90~372) %}
Perisinakis[10] &) Hi1gt 108% B t}E 9% AJ7ke]
Z2A) Ve o™, Vanswearingen[11] 5©] B.123F 162

SD : standard deviation, *: SEHEE T-test, *: Pearson A&7

V. 7 & %%} Huda[12] o] B8k 186, Bush[13] 5] Bl
3 271281 ~6%) B ARAZE0] B2 Ao% 1

Ae] apde] 28 AAshe Zle g oad eyt
ofH[4], WA ¥ FFE thto] Ao R QI A AN F AT & A BB A THEA = ] E S
Fol B Azl Agelell Wik WA THE Fee 248kl WA ol o] igllA & uff 7iQle] 3%
ob#} mulatar ofel thgk & A|(Threshold)®] ol o TS oo 5 Eshs & HATER Folof sh= B9
ahol = w=gte] WHHAIIE] #3o] glofok gk, e} HF14] Sol Bug 9%
AE|abd el AR adbe 2A 844 53 o} A7 PRI S ©E 5 3 ujaEe
(determinstic effect)$} &&4 & IK(stochastic effect) ol BT A 7 BEAA RS A}R3E Al eR}E ol A
2 BREth SAAR 9] 9 3 (International HA2}e] A2 B dgd), ol 71 BA] AZHS A}
commission on radiological protection, ICRP)olIA += 23 u A2 AM 99 AVE A 2E
gR1e. 24 50m Sv olate] A gl ¥ &3 Hetel A= 2= 9l7] WiEe] AEA LS 93 Mg Fed o
AR on) Y= 4] STk vEhA B e Zro] ARt ool wh B)EF2 FT7HE HERE Aotk
= A olrk wol, ofge], Fadrlel = gl 9l 2 Al S4E 18] AFATAE Al Al
Hit 57 B GRH2~3u)) =& AR 604 o)l A FVeAE Fa g7) AEe et BA AZE5382E
A ok 16 e vE Ao wusti gl NFEOR 5 AFAN A7 A 3 A Bk
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2.458mSv, H= A2 0.152mSv, 7H 1.404mSv, W
F2 0.019mSv=E %E Agko]l 274 HIAoH, 5 A
FAN A5 A A—é o] H g2 24%mSy, -3
2 0.178mSv, %32 0.017mSv=
%‘ZJE]ML o}l"'% QAN A= A gel A gk
2 3742mSv, & AF2 0.009mSv, FH=F G2
0.01ImSvE Fax#o] SAH A

o]+ Perisinakis[10] & -8 229(KUB) 13]
o Al WA FAE 053mGy, FHllA
0.25mGy, F-o1A4 0.08mGy, Mol 0.06mGy}omH,
AR Bt FEA L 0.14mSy, AR Bt
Mg 0.18mSv= Bk FA1EY
(Fluoroscopy) oAl A QoA X2 A] Whagol| 4]
AL BT 0.06mGy, 1HllA 9 469mGy, 3]+l
A B 057mGy, WA £33 0.11mGy o™, FAsk
b JE FEAFE 098mSy, Oiz}ﬁ‘rx} B Fadd
2 09mSvE H skl Q) =
Wgol A FeAHeE B9 1.32mGy, ol 2
0.06mGy, 1—r°ﬂ/ﬂ B 018mGy, mMold
0.13mGy o, IAlsa} AT Fad= O.ZSmSV,

i 0.71

O

mlo{‘

L’,

9 AF Rl JHiAe fFadFe] 1.63mSy,
Huda[12] 59 7% 0.75mSv, Hoskins[15] &< 4%
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9% 038 270 AR o
92 21742 2458mSvE BF Walll15] o] 12

- HAHChest PA) 0.02mSve] <F 100
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SlicEl=g EE??J, 7289 219-z4 A HIntravenous
pyelography, IVP) 69 7]52] 25mSve}l H|5:3k 4=%]
5 Heon, AHitslhEE(Computed tomography,
CT) 55 AAF 10mSve] °f1/4¢] 3] & Wty o]
= AlEshs 9 o]9]e] AgrleAe HE o] 4R
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= o2 ek
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