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Scattered Radiation Doses to the Patients and Medical
Practitioneer from Extracorporeal Shock Wave
Lithotripsy

Seung Whan Doo, Won Jae Yang, Yun Seob Song, Young Ho Park,
Kyung Hwa Lee

From the Department of Urology, College of Medicine, Soonchunhyang Uni-
versity, Seoul, Korea

Purpose: We estimated scattered radiation doses to the patients and medi-
cal practitioneer and revealed risk factors associated with increasing
radiation doses during extracorporeal shock wave lithotripsy (ESWL).
Materials and Methods: At first, we measured radiation doses 2 times
using thermoluminescence dosimeter to simulative patients and medical
practitioneer without any shield during 10 minutes of ESWL and deter-
mined mean radiation dose/minute. From June to August 2007 at our
institution, we prospectively measured radiation exposured time during
respective ESWL for treatment of urinary stones. Thereafter, we calculated
practical radiation doses to patients and medical practitioneer from
respective mean radiation dose/minute. We also analyzed which factors
were associated with increasing radiation doses.

Results: A total of 50 ESWL were analyzed from 38 patients. Mean
radiation dose/minute to simulative patients and medical practitioneer
was 16.20, 0.006mSv respectively. At 1 time ESWL, median radiation
exposured time was 360 seconds (130-980), therefore, median radiation
dose to patients and medical practitioneer was calculated as 97.20mSv
(35.10-264.60), and 0.04mSv (0.01-0.08) respectively. Larger stone size had
a correlation with increasing radiation dose and additional pain control
group had higher radiation dose than otherwise.

Conclusions: During ESWL, patients were relatively exposed to high
radiation which were roughly corresponded to that of 3 times of computed
tomography. But the radiation dose to medical practitioneer was insig-
nificant consider international guideline. Medical practitioneer should be
aware of radiation hazard and try to minimize radiation dose to the
patients at the time of ESWL. (Korean J Urol 2008;49:155-159)
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CHAF 2 Hbe

20079 6958 897HA] FE B ee] AAor Adl
Elo] ESWLg A3l Wk 325 o2 A3k
B9l e Al A 55 = 3

#| (diclofenac sodium 75mg)e <52 Fof Wk,

BTl AlE F AT 555 24 5 vkl A5Al
9] &3 3 (morphine hydrocloride 5mg)E F7}2 T3}
ek AA e F27]e e EFEdE KUB) e H7avt
HFHISHAE (CT) T G4 AN FAHs =
A2 J1F0 2 39l ESWLS 25 ZUd <%}l
o8l AlEEdon, FATASH 80kvp, FAITHAF 5.0mA

2 FEog 33 Fof ESWLo| ABEH Y, A& F7|
E 12F 7H4e 7 sty

ESWL 7|7]+= Lithotripter Compact (Direx medical system,
srae) 2 99120 34 Ze717h A4 B4R XA FA%
Zolm, FAIFA ]} 100kvp, FAFA T 3mA, F7A] 77
2mmPb, YAHH 0.2x0.2cme] FAIZA A JAZAAH
£ 3.737R/mine] ZAE = 71715 A8kt ESWL 7]
718 XA FARA 2HE 4702 30em o} B} 9]
XA He Ho| Ay A=A (thermoluminescence
dosimeter; TLD) (rados system, USA)E $]X| 47|32 1087+
WAIS A F TLDe 7158 WA S 22kl 27
do] Aol AHNAL B B BALEE Felsle
P EA 2 Al Al A ZheliA = B T AR R X-
A FAAANZEE Ao R 25m 2HES Fa TLDE
ARAIZ] & 1087 7FliA = WAL B 23] FAslo]
Sl oldl HuE AslE AWelA shakh 77
ESWL Al%) A] 21 Z 1708 272to] o2 Bkt Al abol
gk £2 7 A el i) e 24 ESWL 13]3 st
et Azl Al 7hliAl = A RS e, ¥ 7
Aapg Aksioich. we BAe] 4, Lel, 242 271,
$1A], BIRFE (body max index; BMI), =712 Q1 Z1-5-4] A&
o Roll w2 A HolZ ulmelele),

FAIEA-2 Window & SPSS version 14.0 ZZ 135 A
gelglon vel, 249l 271, BMish WA 4
A= Spearman’s correlation coefficient, F=7}4 21 Z &
ALg o] 5 A 9 Aol 9% 52 ¥4 = Mann-Whitney
U test2 75st91om pghe] 0.05 w9kl 7§ SAIH o2
o3t Aoz 7+

e ot

[o3

% AT 387 (FAk 207, oA} 18%)ol R AL &hAt <
Bol FkE 554 (34-80)tk. A4 A7 FHgES
9mm (4-38)1 1L, EWSLS A 2 Hof| a3l 123], Z/3l5-
9 Aol ti3l] 383] 2 F 503] 7} AlBE Rk F 113]9] 73¢-
ol A 714 Q1 A FA7F FoI = Rk (Table 1).

221 Al 7 gk gl AlE Akl Al 108 &< 7HIA
WA - gAFe] 7 160.00, 164.00mSv, Al &S] 75
0.05, 0.06mSv2 3HAtEl Hob FF w27t 16.20
mSv % 0.006mSve|¢th 13]¢] ESWLA] 3| & A 7t+e] 7+
ZHe 360 (130-980)%1 L ©]ol ule} skatEo] ESWL 13
Alel BbS wfjol] 7t A& WAL Y] F7HES 97.20mSvy
(35.10-264.60) 2.1, A| &2 ol Al 7}l A= F7H3E2 0.04
mSv (0.01-0.08)%A t}.

ESWLS 3h4} 199 HF 1.33] (1-3)7} Al glom, ool
whE 3kt 1919 H o] 74 WA RS 332.10mSvel 3
EAol|A] Agfsl= ESWLE] U 3 3l 1532 A+
2k glo] XA FA A oA A4 2 2.5m o] A% 75
Al g2l Al 7FliAE A7t FFARALARY] TS
7.20mSvE AXFE

Aol Thell A= WA RS &

e 94 =719} felar A
A% B3, 27149 AEAS Tt 4 287 b

o
sk §olebll Be WAe] 2 A gtk (Table 2, 3).

Table 1. Patients’ characteristics

38 (male: 20, female: 18)

55 (34-80)

9 (4-38)

Upper: 12, Middle/Lower: 38

No. of patients

Median age (years)

Median size of stone (mm)
Site of stone during ESWL
No. of additional

pain control (%)

Median BMI

11 (22)
23.8 (21.2-28.6)

ESWL: extracorporeal shock wave lithotripsy, BMI: body mass
index

Table 2. Correlation between radiation dose and risk factor

Coefficient of correlation

Risk factor

r p-value*
Age -0.077 0.596
Size of stone 0.378 0.007
BMI 0.225 0.116

BMI: body mass index, *: Spearman’s correlation



Table 3. Radiation does according to the risk factors
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Scattered radiation doses

Risk factor p-value*
mean+SD (mSv)

. Additional pain control (n=11) 153.3+22.8

P: trol 0.002
am contro No additional pain control (n=39) 84.4+54
Male (n=20) 89.1+6.6

Sex Female (n=18) 107.8+12.5 0771
. Upper 108.1£10.9

Stone site Middle/Lower 96.6+9.6 0.138

SD: standard deviation, *: Mann-Whitney U test
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JNEG PARS AP AL Agte] Aol A A

= A

odoll =5 WAAZE] oF 15% HEo, AR
7FA e ALY BlRE Ak Baso] 9o’
5 QdAmlellA wAstE A el osto] thaksk A
Al gl frAzE Abeli7h i E, 71 10mSve] WA ol =
=49 A5 2 AL ofell &3 Aeli7h WhAE T4 o]
5/100,000%4 0] 32,* QJAHL ol A] 100mSy o] Z2= 7§ 7]
o7t 2445 FHsAo] Brk’ Adulel SollA] 3183 Az
WA A S smSvo|m © A AL EE 9 D 3] (internatio-
nal commission on radiological protection)= WA e &
2219 17k v EeS 50mSv, H-9HE A, oA 5
750mSv, Z8 7|, AAA, 42| T 50mSvE BA =
% '—'3—'—3_ al M‘qi4

Chie} Lee@‘ AlgztellAl 13] F3 o WA X8 Al
A 3 FAFL 0.05mSy, TF I FAFL 007 mSvE K
3}l em, Zorzetto 57 Dash®} Leaman®S IHAHEw &
rgrzs Al 3] FA %L 0.15-0.17mSvE H skl vk
godoll A &3] A3+ KUB, W44 28=2%9<, CT
Al = 272 0.42mSv, 2.5mSv, 30mSv B E<] WAl o] 3t
Aol A Z25m, Hellawell ' 7334 AH A% (per-
cutaneous nephrolithotomy; PCNL) Aloll A]& 2}l Al 7)) 4]
= T4 A 167442 4Gy, FA 9] 7% 48+12 1 Gy,

L

5] 7§ 4010 £Gyol L, S A7) HEAXE T
QA73sl AMAAES ABE wf 3l FrAES 116+
29 Gy, A8l 7% 27407 1. Gy, 72| 7% 1.9405 1 Gy
2 Z3Hcka 39l

B odFellA] =435 13] ESWL A 3| Z X718 F713k2
3602 (130-980)0] ™, 0] AL Logarakis 50| H.13} 12
o] w77}t o Aol ol A|dYEl ESWL A 9] 3]£A| 7
174225}t Aot 1299 vzt oA F oAl A2

f

A AA gl =R Al HT I FA 7 246230t}
B oodFoll A 245 13] ESWL A| 2hAtollA] 7hiA & 2%
2ko] Z7h7ES 97.20mSv (35.1-264.6) 2 ZASFAIF (I
5 00D)E efstd 5ol 3% = FEAFS 0.97mSy
olgit}. 0|2 thZ ATEF} v A Griffith S12] 7% 3
ol 7}fiA = S-S 09mSy, Huda 52 2% 0.75
mSv, Sandilos 5”& 1.63mSvE & oAT¢} u|&=d FX =
k.
ASAE F7HA o2 Foist hatEellAl 7FelR A4
o agn o AeEe fol3kA E% (p=0.002), °|
ESWL A| WHAsl= 5502 Qlsl] kAt sfA<e] o
A1 A %—3: QA vl A FH o3 AAE vH
P7l A8l A7 XA F IZW s 24717
Z7ksElo] whAgE Atz Bl
A9 ﬂ719h ou] Y& ARAE Holdl o]l&
Griffith”, Talati §'°9] A9} F-AZt A2 @ 4o] F 7
S AEA7ke] Aol o2 le) 3| F A 7ke| F713E Ao
2 Rolr}

ESWL 133 A&t 7tellAl= WA S F75h2
0.04mSv (0.01-0.08)0|™ o] KUB 13] &3 4|2 1/100| %
H X Rk o, 17k 18070 7heke] ESWLo] A&
T 299 AS AeAt e A7 S AL
720mSv A =R, TAGAAN T A3 o] AL P 2+
Z2toll gt dargle] 17k 50mSvelw I, W52 X7t
2 AdYshe A kb AlEAell 7hlA & WA B
ulujsicka & 4 gl

B oA TAAE AA ESWL Ale) 2] 218} A&}
oA FFAE WA S AA 243 Ao| oy, 27}
ol 2 AA% Xl gl 7o ghatet AEAE oY
o7 3 z2AET BAA R HFXE Fete] AA 3
Apol| A o] WhALA 24} 17&011 oz M- e s F
g Zlo]7] wiitell, AA Ao A5 kAt A, 24
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= A 827 4 e A Fol Toll AAIRE Xpe] 7t
= T U A 1A uf) P pEEE A ZE25F
<+ dA A ke Zlolth B ol A A
% FA)AX] = Digiscope RX-2 (Direx medical system, Israel)
Z 991x] oA Zaly)|7) AXE YR Y XA FAAXE,
At wel Mt A4S A7) Hl FEoE T*]J’W
A g glom ol &
U3 FA=A °P°ﬂ
A=l & 7]7]0]ch B ol o
Ae BE fﬂ—z]—oﬂﬂ] A 5 FA At
80kvp, FA| A SOmAE
sl ar, wreba A7k Z"]’ &= ®
k. 2007 Al 2 71716l i Ak
o] B71AA A= FAIRASE 100kvp, FAIHA T 3mA
o7 FAT Ay dARALARES I—Ev—% 3.737R (R:
roentgens) &2, WA FA| A 7bol] whe} A3 WA 2
A ko] whAYslE e B ¢ ok FAEFY o5
Zo|7] &l 71 I EFF2 23] FAG HEhoE el
own, 27k A= wr]EllaL o] = TLD 24 M9 W
ol gk, 7]Eell whEE Aol AE B el GAS Wy
© 2 Hellawell 52 24219 3}A], AA], T2 Sof TLD
£ Rabsto] dubA Q3 % 7] (general ureteral procedure) Al
S| EA|7b} 5] EekS A3 Fol|, A7k ubAEiE 7]
9] ZF3 PCNL Al2) A] 2135 A7kl tigste] PCNL
9| Z kS AlAbstgith ESWLS Q2749 x4 % &
2 WL oA Ay 3kxtolA] ThsliAl = A
off gt AF7F Tllol] glokes Zle efshd 2 A7t
< A A A ES A S A e A
o] 712A5EA S d8E & F e JAZIL
2l8hz2] 5831 3] (Institute of physics and engineering in
medicine, United Kingdom)oll4] 20021 A 318k WlAARLS
A% (standard radiation protection protocol)oll A= A& 2}l
Al 0.35mm ¥ A8] (lead apron, thyroid shield)E 283}
a2 9]9] o] g Ao|Al= 0.25mm W3 AH] (lead apron)E 4§
3 AL Afstar Yk ESWL A 3AtollA] B o3t WA
A :’L‘E Zo]7] &l AEAllAIAE WA E AFS

rlo _1

—d

oﬁ.mil&r-l}lérﬂ

o AAS QIAS AT a0, A% A F2E 5T
2AS B 2R 2FL AYelo] I FFS FLES
e welol Tas

| =]
B ool 4] 13] ESWL A3} A] kxbol| Al 7}ellAl = vt
Aeko] Z7H7HS 9720mSvE o] Yukz ol CT 33 Fedol

afjgshe Hihw ko)
0.04mSve 2 wlwlsiet. w3k A4 27], 7<)
AHE o 57t ghatel] TheliAl = A RS FUtet

99tk ESWL A] A|&A= o} 31
Al FFelAlE AR H&3slr] Sa ok gl
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