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T AFARAR 0] 9] ¥ 3] (International Commission on Radiological Protection, ICRP)OIAl=
20079 39 =29 oAl5] oA 2007 ICRP ALE HF SUstFth 2007 diof whe o7
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Aot SAE 5 ofe] W] ofsto] WAt ko] Aolvt Atk & 4= ek, AR 24
ATEAIAE SR A& YA WEake S7bd, WYUEE e chopslA Busy oo
olo] g APHT4EE AATHE AL FH oje e dolt},
SIS A B a}xu 224 o]oke: 9fate] FAe] S WA TE o2 A
A4 02 FABFSAL FASHE A HssHA] AT, A&rte] BAAL Wolol et A4
5455 At el ke 40ke] TGO Aelte) AR ESHE Pl AFHE AL
7153 Aol
FIEHETAZ 710|S2101 - STRMARMAIS



o EupAHA Boko] Shat ¥ EAleko] ek AT FAA R wo] SHElw AT, FAAAA
A]* Bofol i Al&9] thpyz Mz B o] YA o Goleks B4 wFe] Ao A
oo ]3] A7 ATH] WHI AR Holch.

FAFAMA 719e] FAF E Ale2 SRPTAPAFY Brto] QlojA, AFHZAF(Dose Area
Product, DAP 22 Kerma Area Product, KAP; Gy-cm?)<E F &4 W42 3ty HuAnich
AP o] w2 Zol7t oy, FEH R AFHAEE T8 RAMASE AEshy, 11 9] Zo]
HiE= FROEE FAXZE, A Gy), €5 34 5= 5°1 AUth

7h 8=

e A ABo] B HolHE AsHoz 24, Welshs BEA 27tz ol
199010 A1 o] WA 2k SHsH] A B
Wlo| A8 23T, 5-104 A0 thaket o= WA

FEL A

1o
-

o

>

¥

>

i
)

)

rot

H

N

N

)

By

nf'

o

>
o
S o
fu Ho
Y
>

F| 2ol &3k AT ISt B F=F A9 320709 Q=74 20069 1€HEH
20109 12¥€7H4] 497 =9 A=E E A/ E ATHHPA 2012). 7] EiA o)A = A
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E1. g9 SMAIEZ Qg 2xfel MFHME Q(HPA 2012)

Biliary Intervention 33 43
Facet Joint Injection 4 6
Hickman Line Insertion 2 3
Nephrostomy 8 13
Oesophageal Stent 13 13
Pacemaker (permanent) 7 7
PTCA 1 Stent 34 40

F=Y BE FAE AYE HIB R 5 T E SAAT £4S st o|E B R 7
FapES ARFSEAL Ut 19 10] =9 ST £2= 9 A eE2 eI 2
FipEd AT EXE 0] AR sigshe gte= AATHHPA 2012). ZF 139
HAZ 20059 ARE 7IHte 2 AAH Aoy, AA4L 20109 A= 7|Rte g 47
H Aol e SAA&(Biliary Intervention), $3&EFAHFacet Joint Injection),
AAukE7] AR (Pacemaker Insertion), T4 #A;sH HHFE(PTCA) I5F 20054
] 20109 Aol BI=ShAY Attt 202 YEbgTth
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Ho. of x-ray rooms

Biliary Intervention Facet Joint Injection
22 rooms 279 patients 30 rooms 2720 patients

10 4 . 10 ,
' 9 "
5 ' 8 !
1 1 '
§ 1 T 1
g o : ‘ :
E‘ ] 5 []
>
x 1 1
4 4 4
s ' [
s ' 3 '
= 24 ! 2 ]
I’I '
1 []
. [ [ , ) | []
20 40 60 50 100 120 0 5 10 15 20
Pacemaker (permanent) PTCA 1 stent
78 rooms 5062 patients 39 rooms 5805 patients
30 4 20 .
18 1
25 4 L
1% .
20 14 '
L}
12 .
15 1 0 '
3 ]
[ ]
10 4 " .
54 4 i
— 2 Iﬁﬂ
0 . \ 0 1 .
0 30 40 0 50 100

X-ray room mean DAP {Gy cm®) X-ray room mean DAP {Gy cm®)

J2 1. P2o| SXpME 2 r 2 ZICHEEF 4= (DAP);
(ZH) S AlE, (4 Facet Joint Injection AlZ,
(=I5 Pacemaker &2, (235}) PTCA Al&
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L) OI=

n=2 1972WHE =7F X-A #FY9 HAFEA(NEXT, Nationwide Evaluation of X-ray
Trend; NEXT)o]2H= =2 13 o] 494 9] CDRH (Center for Devices and Radiological
Health), A AMATE] T2 73 =) 3]9(CRCPD)S] @ o3 =718 o7 A= JRE
$7stal o]F B st QIeh(CRCPD 1990).
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1984 | &5 (Hospital) 1996 @ EAIEY
1985 | RYUEHI 1997 | RLEF (MQSA)*
1986 | & (Private practice) 1998 | A0F &2
1987 | 28/Q - 0|F (Hospital) 1999 @ X|HEY
1088 @ QUIEY 2000 | MiteiHEES
1989  28/Q - 0|F (Private practice) QUEES (MQSA)a
1991 | EAIEY 2001 | BE
1992 | RUEY 2002 | =5 (All)
1993 | X|IHEY Q - 0|F (Private practice) (All)
1994 | &8 (Hospital) 2003  EAIEY
S8 (Private practice) 2005 @ HMEIHEEA
1995 | 25/ - 0|F (Hospital) 2008 | AMZE FHHEH
E28/Q - 0|F (Private practice) 2009 A FHHEHH

7I0|Z2 S HH|
FEEY (MQSA)a

a MQSA (Mammography Quality Standards Act)2] Z1}
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=oMe SAATAMAA e} fAste] APt v R radiation injuryZb HilE F,
FDA(Food and Drug Administration)®] 8302 ul= AEHMA FA9sHs] (Society of
Interventional Radiology) & o] SAATAAAE A| EAARFof| gt A7 HP= ALt
3¢ &t tishE e 29 77 om7|Ho] Frofste] v AHRAD-IR study)7l SR = UL,
20033} 200490 AA Aot SR E QU ATHo] rofgt HA| HhoA AlgE F 2,142719]
FAA Aleg RAFSHA] SRR Tt ARE HYsten, S4%% AR TR FAIARE
(fluoroscopic time), FAM4(number of images), WAAZHDAP), FZ A (cumulative

dose)o|t}. tieFst 579 M, Transjugular Intrahepatic Portosystemic Shunt(?d7d % ®7t

e gudets, TIPS), Agsdolu Gtasd W A-E Aol oI5l SRl
ENAL, 2 7Y Aleclete 47 A k&2 A=t ig- Fstthal HalE i o439

ATZRE 7 SAAGAA S0l S AR 75 W] sgete AGHITE
(Reference level)& Asto] ofgfe}l Zo] 20099 Radiology Sh&A]ofl WHSIF L. H|=2] A
Aleol digh AEIPE2 20099 Miller S0l 23] 3=} £ 30l Miller 50 AlAR

A& AV RSES e oct,

Q,
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H 3. Miller H70M HMIAISH SXHAIZL] &X Z(Miller et al. 2009)

AlE ARt OTAN o
Interventional Radiography Dose (Gy) (Gy cm?) (min) A

Transjugular intrahepatic
portosystemic shunt creation

Biliary drainage 1.4 100 30 20
Nephrostomy

For obstruction 0.4 40 15 12
For stone access 0.7 60 25 14
Pulmonary angiography 0.5 110 10 215
Inferior vena cava filter placement 0.25 60 4 40

Renal or visceral angioplasty
Without stent 2 200 20 210
With stent 2.3 250 30 200

lliac angioplasty

Without stent 1.25 250 20 300
With stent 1.9 300 25 350
Bronchial artery embolization 2 240 50 450
Hepatic chemoembolization 1.9 400 25 300
Uterine fibroid embolization 3.6 450 36 450
Other tumor embolization 2.6 390 35 325

Gastrointestinal hemorrhage

localization and treatment 38 520 35 425
Embolization in the head

For AVM 6 550 135 1,500
For aneurysm 475 360 90 1,350
For tumor 6.2 550 200 1,700
Vertebroplasty 2 120 21 120
Pelvic artery embolization for 25 550 35 550
trauma or tumor

Embolization in the spine for 8 950 130 1,500

AVM or tumor

10 | TEHYLSE 7I0|E24Q - SHEBAMMAE



ChH AHQI

2 H|Qlofl A 20099 0] HHE H7F AP giet Aol A= 10719 35 o] Frosto
771419 tRIE Ales TR R4S H, 2 Ale | A= 45~685710131t. A= A|A|g
FTAEE AFHAE, FAAZE 95 944 71 e 2010W0= Al EFEE i26te
DRLO| i3t A5 HHA] THSIA=H], 8719 dishy oA 3do] AAA RARE 9714 5
Algof gt Aled 31~784719] AkmE RASHH Ale Bt AR ojof o8 A B
F7F FEo oA A&7t Hrkstdoh. A= Trans Arterial ChemoEmbolization(ZFY
SIS, TACE)O| tisfiAl= 3714 B7F = siieh2] Jej(889] vlEd Ak, @& 7IA7Y
e, 443 B), S5 #o], A¥A A& Jrof thsiA ZF 1~339] F5E F
9o, daof wet @, St B 39A EFER Alss TRoIATHER 4). AAoA
= UR0| Al BT wet AFgHA T 4219 Zo|7) JlgloH, T Aledt E5 Ale Alololl=
4H o] AFHAF 2] Zpo|7} QU

ol

B 4, AWl STAIE YAHIY XA Zk: 21 SSIMME(TACE)S| SYE Ho| Y 21t

5. Hepatic chemoembolization.

100 HEPATIC CHEMOEMBOLIZATION

Cl1 By the anatomical characteristics (fortuosity,

angulation of the origin of the vessel, athero mafosis) 900

of the aorta and its branches: 800 o1
/ Easy
i . 700
2 .l:"er.l’nw: difficulty T o0
i Ve high dificuly E
Cl? According to the configuration of the hepatic o

arteries or other branches: a 400 296
! Standard 300

166

2 Accessory artery to a lobe 200
3 Accessory artery for both lobes 100
Cl3 By the type of embalizition: 0
1 Lobar unilaieral simple<s medium 57 complexz7
2 Lobar bilateral or one supraselective Complexity Index
3 Fivo or more supraselective

Ruiz-Cruces R et al., Diagnostic reference levels and complexity indices in interventional radiology: a
national programme. Eur Radiol. 2016;26(12)4268-4276
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2l) YA

4
T
|

ZF2o| A= 2017380 4270 7]l A AR 15714 S72] Tl Aleof die
SEATE £AF 717E2 1871 dol i, /\]E% A} = 42~69578 0] T

) AL Art.

Mg, AFHAH, BAATL, E5 G4 Ao 45 A& daAs Ale E4E 250 w2t
717y WALA R JEE AASHATHIE 5). lfcce} W2 AgE AHgohe 419 94 7192l C-arm
31" d#xP<(rotational angiography)o] Al of fof wheh WA =&l Zpo|7} A=A
ASIAHIE 2). AT Aol= Aoy A& § i AFHHF, FAXTL A%, 5 94
Fofl F9J5t FFS FE= A= Yyt AL A 719 A&l Qg AL 59| 4229
Apol= dRtsF a3t A 42 AAol= EokA] Fokrhal HAIsFAT

%

e

=
==

H 5. IYA SIAE BAE ZAL 23 Mg SRS 19

Table2  Numberof procedures (V), number of departments (ND) and median value of the distributions of each dosimetric estimator (KAP, FT, K, and
NI) for 4 types of procedure, and different levels of complexity

N ND Mcdiam\[(}\l" Median K, , Median FT Median NI
(Gy cm) (mGy) (min) (Istq.: 3rdq)
(1stq.;3rd q.) (I1stq.3rd q) (14 g.:3rd q)
Cerebral angiography
1 cerebral vessel 109 7 16.8 (11.3;26.3) 108 (70; 218) 2.5(1.8;35) 102 (49; 300)
2 cerebral vessels 148 8 38.1(19.7; 71.9) 244 (123; 462) 4.5(3.0;6.8) 187 (100; 306)
3 or more cerebral vessels 438 19 65.2(34.5; 103.2) 456 (233; 723) 7.6(4.7;123) 320 (183:462)
Lower limbs arteriography without stenting
Without aortography 134 7 31.5(19.4:57.5) 57(9: 145) 16(1.0;3.6) 161 (92;234)
With aortography 59 4 39.1(24.7; 169.8) 49 (8: 132) 4.0(2.6;72) 193 (70; 266)
Biliary drainage
Without endoprosthesis 142 9 9.0(3.0; 26.8) 38 (16; 145) 74(3.0,142) 1(0;4)
With endoprosthesis 165 11 19.0(9.2: 43.1) 135 (56; 305) 105 (6.8; 17.5) 4(0; 11)
Vertebroplasty
1 veriebra m 17 31.3 (14.4; 57.6) 306 (129; 605) 56(3.8:8.7) 16 (5; 362)
2 verebrae 171 13 32.2(17.3; 59.6) 324 (170; 644) 6.9(5.1:98) 11 (3:321)
3 or more vertebrae 134 11 59.3(25.7; 107.1) 610 (296; 1157) 102 (8.0; 14.0) 36 (5;362)

Etard C et al., Patient dose in interventional radiology: a multicenter study of the most frequent procedures in
France. Eur Radiol. 2017;27(10):4281-4290
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Influence of rotational angiography on total KAP Influence of rotational angiography on fluoro
time
200 4
180 4 &0 -
180 4
140 4
E 120 4 ‘g 40 -
& 100 | £ 13
= g | =
S &0 ‘E'
g g
40 - LTI
20 4
0+ - . . . ol . . ||
Vertebroplasty-  Chemo- Cerebral Head Vertebroplasty  Chemo- Cerebral Head
1vert. (n=154, embolization angicgraphy - embolization for - 1vert embolzation angiography - em bolization
p=<0.01) (n=362, 3 vessels AWM (n=231, (n=154, (n=362, 3 wessals for AWM
p=0.35) (n=357, p=0.11} p<0.01} p<0.01) (n=357, (n=231,
p=0.78) p0.01) p<0.01)

Without rotational angiography
| 'With rotational angiography

Influence of rotational angiography on total Ka,r Influence of rotational angiography on number of
image
2500
900 4
2000 &00 {
g 700 {
1500 800 {
£ — 500 |
= 1000 £ 400 |
= 300 {
500 I 200 { I .
100 {
ol mm N | 4 | | .
Verebroplasly Chemo- Cerebral Head Verebroplasty Chemo- Cerabral Head
=1 ver embolzation angibgraphy - embolization =1 ver. embolization angwgraphy -3 embokzation
(n=154, (n=362, Ivessels for AWM (n=154, (n=362, vessels for AWM
p20.01) p<0.01) (n=357, (n=231, pe0.01) p=0.28) (n=357, (=231,
p=0.£2}) p=0.25) p<0.01) p=0.01)

Fig. 1 Influence of the use of rotational angiography on the median values of KAP, FT, K, , and NI for 4 procedures (vertebroplasty, hepatic
chemoembolization, cerebral angiography and head embolization for AVM). n number of procedure, p result of Wilcox on-Mann Whitney test

== AL . = = 5= 5 ;

a3 2. A SIS BARIZ ZAL Z3E: c-arm 21 HHEEF S

Etard C et al., Patient dose in interventional radiology: a multicenter study of the most frequent procedures
in France. Eur Radiol. 2017;27(10):4281-4290

op) £

SO 20039 SEFAA ol tiet =7t APIsES AS THL o], 20104,
2016, 20184 /N4 A=g TR, 2T THE A=A 11714 S22 A A
Algol HisiA AFdag, FAAREY 2 AREY RS TR ofF 7o R AFgHAEo
AT I-ES AR oH, FEAHS F71= AASFATHIEG). German Federal Office for
Radiation Protection, Institute for Applied Quality Improvement and Reasearch in
Health Care (aQua institute)) German Society of Interventional Radiology and
Minimally invasive Therapy (DeGIR) 59 Bt FF A 717t 7|0l A Wzt =53t Ah= &
BASETR PASIGCH, B Ao o] Qi RROAL Tt 3919 AR R Lol
sl 697k 244709) 7oA 65,0004 7e] WAL 1o RS STk WASe
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H 6. S Al AT =AL 21t

» Table4 25", 50" and 75" percentiles of the distribution of the DAP and fluoroscopy times of interventional-radiologic procedures in adults as well
as the updated DRLs and the corresponding rounded effective doses. Dose-related parameter values and effective doses correspond to the whole
intervention.

type of interven- DAP [cGy-cm?  fluoroscopy  DAP [¢Gy-cm?®  fluoroscopy  DAP [cGy-cm?®  fluoroscopy  DRL! [cGy-em? Doy

tional-radiologic or pGy-m?] time [min] or pGy-m?] time [min] or pGy-m?] time [min] or pGy-m?] [mSv]
procedure

25th percentiles 50th percentiles 75th percentiles
thrombus aspira- 5100 12 9100 21 15800 35 18000 11

tion after stroke
(recanalization of
cerebral arteries)

coiling of a cerebral 7400 21 12100 34 19200 54 25000 16
aneurysm (EVAR of
the cerebral artery)

PCI 2000 5.2 3400 9.3 4900 13 AR800 9

combined CA 2800 5.9 4000 9.5 5500 13 5500 10

and PCl

TAVI 2500 79 4900 12 8200 18 8000 15

EVAR

= thoracic aorta 4700 7 11400 12 20300 19 28

= infrarenal ab- 5500 14 10800 21 20300 33 32
dominal aorta 23000

= suprarenal ab- 4700 14 9500 26 21800 52 36
dominal aorta

TACE 6200 11 12100 17 22400 25 23000 392

PTA of

= pelvis 2200 7 4400 10 8700 17 9000 23

= thigh and knee 800 7 1500 1 3500 18 4000 10

= lower leg and 600 9 1000 17 2000 £l 2500 6
foot

PCl: percutaneous coronary intervention, TAVI: transcatheter aortic valve implantation, EVAR: endovascular aneurysm repair, TACE: transarterial
chemoembaolization, PTA: percutaneous transluminal angioplasty.

! The DRL refers to the dose-area product (DAP).

* The effective dose for TACE refers to a procedure in the liver.

Schegerer A et al., Diagnostic reference levels for diagnostic and interventional X-ray procedures in Germany:
update and handling. Rofo. 2019;191(8):739-751
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D) 2uioiu 255 SR R0 Tt HOlE

ZUjo] AL 1980Wd] A= o9& 7| TS Ao 2 ST =4 ALy} 28 E QoL o]J:_
AT Bo] )8 BAe) FUES ciSal7] 9% Aol AeHFAR AL 1984, 1987). A2
olRHPARA O] Olgt $hAko] WA WZo) et Balo] SrislwA AR HL Ao Mg
A 24 2 Abgaszd gigt A7 @ 852 s st ok

o)

Az digh A+ 200730 39 82 Al AT ADHLES] Dol dt
AFE AFtez dutdq, ARdSEY(CT), FAED, A4S, AHEF &= s,
FAA] vt A=A Ol Hiet AT 2APE LA E RS, o] & =il SA A
Al digh AetaraEo]l AAE A2 20124¥0] AZolth(A9Fd 2012). 20120 =0l A]
TR U %ZH@‘%”\V&/\]%@I et =W SR A 9 ADRALeE Y82 offeh 2o

Ol

27. =4 %IH’“%W*‘MI%OHHQI R 212(2012)

Numbers Mean DAP distribution (Gy * cm?)
1st

--
TACE 3139 191.1 1678.8 | 100.6 162.7 | 237.7
AVF 9 234 141 0.2 113.1 6.0 10.9 17.3
L/E PTA & 13 278 | 854 13 | 5710 216 549 | 1141
Stent

TFCA 18 2083 149.6 0.1 6385.5 86.8 124.6 188.5
’égﬁ“rysm 15 320 3169 = 358 | 30805 1693 2371 3835
PTBD 15 566 36.1 0.3 1290.8 8.5 18.7 37.5
Biliary Stent 21 118 47.4 0.7 289.4 15.2 27.4 64.6
PCN 13 219 19.0 0.5 189.1 5.8 11.5 22.4
Hickman 15 519 4.0 0.03 75.3 1.1 2.1 4.3
Chemoport 20 479 2.1 0.01 31.7 0.6 1.4 2.8
Perm-Cath 17 460 3.7 0.02 37.4 0.7 2.0 4.4
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8. E'—H SHHSAMAZ0M L] FAAZE 2E(2012)

Numbers Mean fluoroscopy time distribution (sec)
Procedure 1st
Hospitals | Patients | Mean OQuartile Median Quartlle

TACE 3139 | 9356 = 32.0 @ 57750 @ 486.0 = 789.0 @ 1224.0
AVF 9 234 | 6498 300 @ 37150 3195 @ 5460 @ 786.1
;{eEntP TA& g 278 10008 420  5897.0 = 4472 | 788.0 | 1460.4
TFCA 18 2083 | 5999  16.0 66360 3165 | 479.0 @ 686.0
égﬁ’“rysm 15 320 | 23255 250.0 16878.0 10168 16650 @ 29758
PTBD 15 566 | 3793 | 160 @ 6777.0 @ 1265 = 2280 = 4275
Biliary Stent 21 118 | 6065 = 30.0 @ 24930 3133 = 4665 @ 759.8
PCN 13 219 | 2229 80 | 16430 @ 915 154.0 = 236.0
Hickman 15 519 51.3 5.0 987.0 17.0 30.0 54.0
Chemoport 20 479 34.1 5.0 428.4 12.0 24.0 43.0
Perm-Cath | 17 460 56.3 2.0 507.0 9.6 28.0 67.8

E 9. I SHHYAMAIEAl SR &1171F(2012)

DAP (Gy * cm?) Fluoroscopy time (sec)

TACE 237.7 1224.0
AVF 17.3 786.1
L/E PTA & Stent 114.1 1460.4
TFCA 188.5 686.0
Aneurysm Coil 383.5 2975.8
PTBD 37.5 427.5
Biliary Stent 64.6 759.8
PCN 22.4 236.0
Hickman 4.3 54.0
Chemoport 2.8 43.0
Perm-Cath 4.4 67.8
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& A7 Tl SAAES 9] Al¥ste wr|de ter sdstilen, sxd 2871
HY, SEE 31 Y, ded 871 Y, e 31 Y, e 21 MY H A 2 Hee®
& 467 HhoIA SAA ST AFE7HE AFsHATHE 10)

E10. SYULEHA
HEr 17 11 3 8 3 2 2 46

Lt M8/ oY Als 9%

g AFA,

=
X,
1o,
i
kv
I
=)
O
[
kv
o
2
>,
fol
5
rl
_l
fo
e
ri
9,
s
o2
(o)
o
=il
N
O
[
=8
o

SefupetolA] ol WAISHE ke 7199] B R AY)E A9t Bon 27)d Austy
AEEHA god o5k The FA gke Aolth, NHpEozE 9wt 7k A&l AWE L
glovt, GAelstutol Al Agshs AL F SHel TACER 9J3He] 4414 2Agke Aug o
> ot

TACEE 7h=thet 7He|e2 1eo] G2 ok 75 Eue Addtel FIAS 79T
02 A 719ME HAMITIE Aot TACEE A4} 7 2412 ZA) £4A714] FowA o 2Auhe
Aem o WAk A2 4 9 el ek,

A1 oH

Al AEFAFEHY)O AR HEEEE S5t ZHEEEL St oF 1.5 mmY =2

TS ATQIste] 25 o] gkt ZFEHOR St Solrle Eut 2GAS FALtel 75
2GRS Qo] ] A7, 27 L FAFF Y 5 A2l WG PRE rk, A2YFol
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A F 1 mmAE 5712 vA ZHEEE o]8ote] FFLR e S A= st FAAet
AAEEE FUst] Alastl 2o Ala2 BE 1~2A%F A AR A|et expo] EdiA] F43

% T o
sopo] EuEa] HE7h Bl & U WS A7to] 208 4 9tk o] A% WA} =]

o o
O2= Y3o] gl A= & JEHE 7|7to] B &0 E7Fse Aol Al&o] 7Hsdt

Rt 2
B 3RO 19 HEH A T3 MEH 0 Agaks 397t A ot o SYrhe]

3) ofX| F&tEIsto| SXHA A|&(Intervention for peripheral arterial occlusive disease;
Lower Extremity PTA & stent)

& 139 G 3kr}Eo] M} WolAHA], 514 9] w4 T A8 (peripheral arterial
occlusive disease)&AHEE oA S7FstaL ot Ex w4 o dgkof ot A4 S E(limb
ischemia)Z AHAZ Fa5= /73T Fol= Du|dol, ARATHY ZZAA7E B_=E st
FEG ERE SFEA Fo5h7] o] ARt

AL LE Aol Ut £44 97, dudto] FssgoL, AT Are A

_I_:

M3 B 50] AP WA S @] tiet FAIA&0] WA F7HSHE A0l 270l A
B 5 ul A 2 BEEC] tfshAE FAAILe] st o, WAETES] A A RSl
ste] A2 FHE] AT FAIAI Lol Hol WXL k. AT nl At BAke AT

AR HWA, ASARNE ZolA| 1 A&845E BobA, 0|2t eyl WAz Eo] that Blo]

A #=OHA|AL Q7] w20l ol SATATol ZAIZ

K}
I'n
gl
e
FH
rlH>

(Transfemoral Cerebral Angiography; TFCA)

TECAE: HBB2IEE HBBAQ) Ago] 4F 1) AURH 0T Aok FA2A A3
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Ak gxpof A Aol Wol AIFEHIL = HEHR] HAF T2 shelr] iZo] of¥ S A

Bt Aoz FUR/} 5 Hu 284
21077 €}, FURH SR AL FHAskE, 1, AT AgAe Sol
3.9]0] o] WAISIeh B URE AAAT F 45 %olA LAY,

A 5 1 % "Tre] AF7} HEWF mHdof 93t H&Edo] B, 0.5 %= HETR Q5]

ot
=)
=il
at)
o
ol
=1
o,
o
O
H
o
o
L
ot
2
_>1’l_'4
o
e
=
9
to
m
¢

HEF(ED)S

o] WHW 23 % 289 X0 whet A% £ % 2ol ol ol, 25A) Fol
st A5 A9 A= A Ao o]F % itk HEmso] offt 2R 2447 olujo] A £
& Mol 44 om A2 o] o5t ARES W Uz w2 X2t 27 E Aot
AEPRORE AT FUF AR&o] Ho| AP Yot SR} WY AL IR
Apefol wet o] of2e A9 glo] FA A& AWt Ack
SuRo S A% A9 FURIL YT B ol WF V@D Astel, SuRE

Mo @RE AudonA 2B P Ut o ALL FAZ sk guy Senct
ZFEgh wpolm, 49 5= 71gko] e Aol Utk A9 FAgoRE FHRY JX
el wet Azo] ATE 4 I, ALEF BRI} DY 4 9o, MAF Fo| WY &
9lout 71 o] W] te] o] Bxjel A 2L ARE /|t 4 At

o] Y B AN B ALAzro] 43| A, oI W9 BzdLo] Wash] gz
AR o) AN DA FEIF TR BTt U HEE FAOIA nHE Aol Be RO
Trelo] o]¥l 2l o] EFAZTH

6) AM|A7t FEHi=(Percutaneous Transhepatic Biliary Drainage; PTBD)

g5 AUHE &A= B B gt 9429 A7l &, A 5ol €5, 24 93
5o] YAYsto] E3to] uty-& Aol Al E =T, 3 mmAyF L2 FHEHE A LloA] U5t

Lo AN FAH o R HiEEA] ote HEE2 AL E WlEA7]= Al&old.

Bro) b AW FAAE Foe Y W HER AHE EAQl A&o]] wRo] o]l

)
)
10 oln
ot

7) &= AHIEMX|& (Biliary stent placement; Biliary stent)

o

Gt 5ol o3 EEH ] Al EFHiH-S 3t (252 PTBDE Attt 18y PTBD+=
z

ALAZHEEE 7HAAL 7] 2ol dAIHQ FEFuidols a7 AT Vo THEHEE
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FASHE A B BAVL AT AR A BAWE HGsp] Astol B
AN A TS AN o T S YES She B LAE Arsol B4 Yol A2

ot o HEH|A ) 14 Az oz AL Q.

=

8) 2= MM CHgt MEMX|=(Percutaneous Nephrostomy: PCN)
Nephrostom‘/** HIE A S8 Ale9] 712421 A& 5 stH=, 8244 SAfo|A QbdstaL

. Nephrostomy+= $+&0] H|oto] AANIHE T 4= 131, E37} w2,

0] Avh= A= 7L ok Al S AT e Ao SEo s Hdste] 3Ee

ujol 7hel S ARl

renal calyxE A o

9) 5|38t 7IE|E 4= (Hickman catheter insertion)
Hickman cathetere= E44] FU& 7}‘51]‘3194 AdFo = & Wo] 7w, 7HE|E 9] o)t
Z55| ZojA Aol 7o) WS=of 71| Q31 Zdo|& et AFRE 4 9t} 22 AgE

5o
Adolal, A4R1S 10~12 F A717} =2 /\]'%QU% A9 H(Total Parenteral Nutrition,

TPN), 471 @A A& 5ol ol &t 22 Algdsrt S71ske] owl SAu/doll XA R

10) SAXFAE ZE A& (Chemoport insertion)
g 4] 7HE| 9 H|s=shu, 7 B[ ef BEGA] A
7H S ASFEH ] ZEO| AZstal 11 AAE 15t
7350l ot Agsiet. AgEAre] S71et oAl FAF Hol AleE L 8l

T TR

11) 7|&X| 5™ MX= (Bronchial Artery Embolization; BAE)

29, A, WARGE 502 13 Bl 3lo] 24 gL Fo| Ao Yk At 718
B Hdsle] RASE APk AT A& Aste] AoFuw 2 EAFRE A% Tl
shof st FAAFol S717t olgslo] o S el EAIFC

Ct. SMAlE U ot
1

FAFAAT S AL (ICRP)ONA = SAAE D AHTARA %
AARS71ATHEAK, Enterance Air Kerma), AFHHF(DAP, Dose Area Product), 7]E37]
ATHRAK, Reference Air Kerma)E ARESIEE A|Astal Ut =77 A E7]&XLAH
2013). AFHEAF(DAP)Z I 7l S4S T2 02 dHS xS o SAZA 9 Yoo YA}

vouv—1yg

S717AAE % ez g ojd

gl it 54 AT
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AFAAFE AA Bt zd 24 WA tfet YRS ATT 5 Yok AFAHFL A2
o
=

shgom, SANHE A% T AXOIA AZsHe ARuAe] AeiE FANZH} ALTPEA
SA9 Bo] AR F BAMLL 7|Sshact

Z 4671 HLollA 10,0067] Al&ol gt FAAZHfluoroscopy time)dt W& AgFo]| tidt Xt 2&

QAL olof| Hiet 71 EAIY £42 AT 4671 S L2 shloy, HdER 8
AlYSIAY, 22 ot AlFsHA] g Alek= 7] 2ol Aled

23 HAl= AA 2] HAHT 25 %, 50 %, 75 % LE AL 93 % <=%lof tet BIE HA

SFATH ICRPIIA = A IFEL R 75 % BIE A ASHE Halstal At

E 112 114 Aled FAAREY 23|t gii) AleolA TS A =8k TACE A&l
21.5 %olH, o iS4l S W AFsh= PTBD Biliary stent Al&°] 14 %= A
AlgolA ZHEEA Alsol 35 %olide AHAISHL ot A8 A Sl Uit dA 3 ZIAdE

A0l 19 %E AR5 4] 71 EE A4 ok Hickman¥t Chemoport Al&°] & 24 %°|tt.

e

Hat BAAZFS Aneurysm coil®] 2,339%(408)0.2 7H ZA]lon, 1 o8- BAF 1,212%
(20.2%), TACE 1,097%(18.3&)°]31t}. 1171 A& 5 FAIATH 3R ol/del Al&o] 67olH.
Aneurysm coil® ¢ SHFY A7]o] wet 4= ZL9 ATt SRR FAJAZTO|

£ Alzo] s 4A vear, AA AleAtE 7HY 11 Ale 59 stttk BAESF TACE=
uAet - AEste] MAES APtz A A7to] B oF 2080]90th HFFAA|7to]
7 L Ae2 SAFY 7HEHEHE 4Ys= Hickmant Chemoport Al&& 7+t 339}
t}. o] AlgAEo] AFE £017] flsto] 7HElH 9 dolg 4T et 7HHEE A

ol
%S
Al diet BA FAIE ZssH7| fEolth 75 % FAIAIZRS HAFAIAZE dH] Aneurysm coil©]

2,919%2(48.78)& 19.9 % S7t=I%tt, E3 BAE 1,6162(26.9%)= 25.0 %, TACE 1.451%
(23.0)= 20.5 % S7Fok3lt. S7H&0] Atk A2 Aled FAAZES B4 vttt
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H11. AME 8 RAAZE 2t

Numbers Fluoroscopy Time Distribution (sec)
Procedure
TACE 2,182 1,097 1,379 2,213
PTBD 33 1,048 353 123 218 431 944
Biliary stent 20 309 836 372 618 978 2,015
AVF (U/E) 25 473 632 272 487 861 1,440
TFCA 30 1,449 828 358 575 927 1,973
Aneurysm coll 19 435 2,339 1,282 1,871 2,919 4,872
L/E
intervention 16 394 1,015 278 715 1,408 2,644
PCN 32 978 178 65 107 191 453
Hickman 21 1.003 33 16 22 36 78
Chemoport 25 1.400 37 16 24 41 82
BAE 24 335 1,212 637 1,073 1,616 2,468
B 129 Algd Bd 93T B7HEY FAAIZE] 7S A E Aneurysm coilo] a2

Aol 71 =ttt vhd Al A2 FEAAZko] ZUH TACEY] Bt HAAZHLS 154.9 Gy cm?
o|9lom, T HAR FAA7to] 49 E BAEE= 85.1 Gy-cm’E TACERTH BH WA Ago] 2

e §RE

Xjobz st W, TACES] % XA
/\]-/\‘] < A]—.Q-o]—— C-arm CT }\] oﬂo]

u:l'NO

75 % WAL B AZFAF H] Aneurysm coil& 214.3 Gy-cm? & 20.5 % Z71=]31c).
E3F, TACEE 206.4 Gy-cm? & 25.0 %, BAEE= 104.0 Gy-cm? £18.2 % Z7151%ich. 181
75 % BEAIAIZEO] A AR TFCAE 121.9 Gy-cm?’& 75 % AHA G A= Al AR 2 &7
7} ATk TFCAS] 3% 75 % WAAZFS B AAF o] 23.0 % S7H= ATt
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Procedure
Hospitals | Patients
TACE 38 2,182 154.9 70.5 124.4 206.4 340.4
PTBD 33 1,048 19.4 3.9 8.8 22.3 60.8
Biliary stent 20 309 47.8 141 31.9 60.4 127.7
AVF (U/E) 25 473 13.4 2.9 5.8 12.3 36.6
TFCA 30 1,449 93.4 41.4 73.5 121.9 210.5
A”eclg"i‘l’sm 19 435 160.0 69.7 1253 | 2143 | 3644
L/E
tervention 16 394 37.5 7.3 20.0 42.9 105.4
PCN 32 978 6.8 1.4 3.1 7.0 18.2
Hickman 21 1.003 1.8 0.5 1.0 2.1 4.5
Chemoport 25 1.400 1.5 0.4 0.7 1.4 3.5
BAE 24 335 85.1 29.5 55.0 104.0 211.2
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Ht. 7| =2 Xtz 2te] Hlw

1) 7|& =L Xtz etel H|u

I 132 117 Al o2 gt o A Axel 20129 =W A+AR 5 vlu7ks S 107
Al&2] 20124 A3HE v w3t Aot}

AFAT Al& AlZto] AL BT AlEdes AdasEe] A yehhth &3, 2 A9
AHFI5ET 20129 AFFAFES vugt 23} v 73k 107] A& 25 8~68 % A
Falpzo] Wold Ao s FAHIG. 53], 14 AFHAE(PCN)o] 7H gaFo] 2 A0
A=A

TACE, PTBD, Biliary stent, AVF (U/E) Z18]1l TFCAE= Z4Z0] 35 % o]ujo]n FAJ A7k

S7HE AT 18y "EARS 1070 Ale 25 A FAESH. o AoA A=Fo] 714

& 7 B2 TACE= 201299 Bl FAIAIZRS 13 % 7= o v HAdg2

5] 13 % Aastg o, Al&EAI7to] 73 71 Aneurysm coil®] Q& AlgFo] 44 % FHASIALT
ojgt AAaRL AT ML H AFAAst A9 Hyo| #HAEUS = AN 2014E ©]

x &
S 1H3)E o 20124 A uSE A AT o|F A AT

ol rlo

AR 7}F 50 %Ol st ot A
Aok et i 9 SH| AE 9FE VIHE AL AlEH
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Procedure

H 13. 20124 DRL2t 2019'H DRL Z2H|ul

Fluoroscopy Time (sec) DAP (Gy-cm?

TACE

PTBD

Biliary stent

AVF (U/E)

TFCA

Aneurysm coll

L/E intervention

PCN

Hickman

Chemoport

BAE

1,379 (A13%)

431 (A1%)

978 (A27%)

861 (A10%)

927 (A35%)

2,919 (V2%)

1,408 (V4%)

191 (V19%)

36 (V33%)

41 (V5%)

1,616

1,224

427

760

786

686

2,976

1,460

236

54

43

206 (V13%)

22 (V42%)

60 (V8%)

12 (V29%)

122 (V36%)

214 (V44%)

43 (V62%)

7 (V68%)

2.1 (V47%)

1.4 (V50%)

104

238

38

65

17

189

384

114

22

2.8
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2) 2Rt = to| W

AR Al&of gt A a4+E£S AAetL et w5
coil embolization)2] 3%

Foltt. BoAARHAE(PCN)Y] = #
At SEO 2 Yehgow, nj=a} H|wsto & of

°F 1
U A IeES =3 w8 Agada2 oF 2/3 +F, FAAREZ F 1/3 &0t

9] dlolEjote] when| it oA, AT FAALAMA LS Wrjehe ujStol} gt
H8) Seuke 87} B AL oke] MAHE MRS v 2 A154o] Bri g 2 olm Az}

AR 522 A7 o] Yt B,
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H14. 3XAE B

=
T

20 | =Y | g2 | 02 | AYA | AHQl | oot
2019 2012 2010 2009 2007 2009 2004

e ZdsUeteMMs B B

(TACE) 206 238 620 289 338
HHEME FTHUZ B _ B B B
(AVF) 12 17

SHA| FtEste] SN A& B B B
(LE intervention) 43 14 460 94

h:lodJ_l- XOE _ B B _ _
(TFCA) 122 189

LSz FQ MMz

(Cerebral aneurysm 214 384 - 360 440 - 338
coil embolization)

Zo|dzt 25 Hids B _ B

(PTRD) 22 38 80 62
2L AHE HX|= _ _ _
(Biliary stent) 60 65 43 240

ZUN NZMR|S 40” _ _

(PCN) 7.0 22 13 SO 62
S|P FHE|E MU=

(Hickman catheter 2.1 4.3 3 - - - -
insertion)

ST FHHE HYUs _ _ _ _ _
(Chemoport |nsert|on) 14 2.8

7| EX] SU MT= B _ _ _
(BAE) 104 390 150

2 For obstruction
® For stone access
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H 15. SXAE SRE FAA

22| 3ALE AL i

EAAIZE (sec)

= =L = o= AQA Aol
2019 2012 2010 2009 2007 2009

2t dsUeteMmMs _ _

(TACE) 1,379 1,224 1,800 1,458

YUEMF FTHYMZ _ B

(AVF) 861 786

5| SIDFRISIO| Z=XHAT AlS

offl SH2EA SMR MZ 4 408 1460 - - 1500 | 654

(LE intervention)

HSa X9= _ _

(TFCA) 927 686

Lisiig 3 MMz

(Cerebral aneurysm 2,919 2,976 - 5,400 3,000

coil embolization)

Zo4et 25 s B _

(PTBD) 431 427 1,188

O AHE M|

e ~EE 3RS 978 760 840 - 1,500

(Biliary stent)

FLN MEHLX|E 900?

(PCN) 191 236 402 15000

S|3E 7HEIE MU=

(Hickman catheter 36 54 90 -

insertion)

SHEW FHEHE HUs _ _

(Chemoport insertion) 41 43

7| EX] SU MT= _ _

(BAE) 1,616 2,100 1,800

a) For obstruction
b) For stone access
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’l. XMz & & x| S9718 &g

[

J

P

Aol tigt A Y] dg= Aitst] AsiA SEE4 Ul £

% oFQl MCNP (Monte Carlo N Particle)ZEE& ©0]-85t1, dAH AHEY 27

X
. i
fu
N
rE
o
S
o
rt
R
[

i o
o

78
sfo] 1 B2 BAIe] ol g3tttk E& PAAY A 2 o et ST B g
W02 5508 7P oIRI A8 2 (voxe) HFBIHRAA] FHE HIF hybrid HFHL
2O (1Y 5)2 BEAT. o] AT WHES Flo] ICRP 103014 AFsh AA] 1 LE 7]

9 Z A3} Z A0 ot WAL B2 =859t}

38 5. Hybrid g21 H1q M HIIE ||

o] IAFoA TH ' XA E ARV A2 Bote] A FFE vA =
QUAHFAY: kVp, TAFHE mAs, TAF B, Ao|u|x|7HA e, AL HETHAE, 3)7Z0|u]| X7t
Ag, C-arm CT &Y &, &9 U3, A 54 5)F TESIAHE 16). ET AR gt
FEZQ HFS Bt} 14 g A EQ] FEAFS Bt dll Slof %71%‘
A7V A& dLElstofof sh=d], olo] thet FAFAMIY S 94 2]2] ICRP 60 #iLe} ICRP 103
ANE JABSATHE 17).
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H 16. SXAIS0 Chet SARAZ BIF Al 2L QXL

= HF I 2kt
HEFE7E iy A EH(EE)
AL 2 Fluoroscopy, DSA, C-arm CT
As 24 A == = LSRR PSS
Y Hi5t ot 9eK(Cranial, Caudal), <2 8KLAO, RAO)
aAb =4 S, HHFRY, ME-0[0[X|ZH AH2|, A BHA
SHIES BRI M, 4k, IREH S
w0 7 Y= ICRP 60, ICRP 103
7|Ef 02 QIX} HFE7H22A|

o, ¥, 2%, HiEs 0.12

oie, # =3 0.01
Ak 0.2 0.08

7Y, HHZE, 0.12
2 M, A 0.05 o
=, S - 0.01

Lt SXiA e SFE 22 7|8E R fadd Gt

=

RS0 23 BAe] WATRE WA ANAL TFR A4S Teistolor s, A
NSBAL WAT 5 e A e Astolof Bk et FANEY A 5T ASUA
o A]—gx} 94 4ek 5o wet A1 24 % W o] Aolstn, olo] wet £ Aloleh
A7) A% W SEATE 27 G B AT Aed 274% 9 $aA% B 99
7k A% vie gE NE el o8 Asient NE Auele 44 AsH FANE F AH A
wazab A AFETA 10,0007 oS FHE BAslo] A& 2AL A5 oo s
271 A5G AW HE Ahe] o8 AT 18). AFHow BhrEw 7Y me

& o|g3to] A4 Aluhe] Qo] whet gxho] A7 Al 9 SEATE Bt

7. SHAEE Aot I R RRUF EL | 3b



H18. SXAl=

e ‘é‘ﬂ’g

ZO HISk [=
B ug (Cm x om) (%'aT/ﬂl)
mm
2001 ZABsETIS \ 49 120
(TACE) 3D EE*% 40 25 100 2.5 120
HUESS SHA=(AVP 0 0 21 28 60 175 | 120
0 0 12 28 60 175 | 120
N + 0 0 22 | 29 63 9.4 120
31X H@=EISEtO X A
SMA| SEEeel SMA AE 0 LAO 45 22 | 29 63 9.4 | 120
(LE Intervention)
0 RAO 30 22 = 29 63 9.4 120
0 0 17 15 70 4 120
0 RAO 90 20 12 70 4 120
Hed 238 CARN 15 0 | 17 15 70 4 | 120
(TFCA)
3D &Y 17 15 100 25 120
CRAN 30 0 17 15 70 4 120
0 0 17 15 70 4 120
0 LAO 15 20 12 70 4 120
HsMF 2 AMds 0 RAO90 20 12 70 4 120
(Cerebral aneurysm coil
embolization) CRAN 15 0 17 15 70 4 120
CAUD 30 0 17 15 70 4 120
3D & 17 15 100 25 120
0 0 18 15 70 9.4 120
W3 g5 s 0 RAO 15 18 15 70 94 | 120
(PTBD) :
CRAN 15 0 18 15 70 9.4 120
o ame 0 0 18 15 70 9.4 120
2 AHE MX|=
Biliary Sten) 0 RAO 15 18 15 70 9.4 120
CRAN 15 0 18 15 70 9.4 120
AN A2 MX|& 0 0 15 32 70 9.4 120
(PCN) CRAN 15 0 15 32 70 9.4 120
|30 FHEIH s
(Hickman catheter insertion) 0 0 . 34 66 9.4 120
ZAM FHEHE AlRls
(Chemoport |nsert|on) 0 0 16 18 66 94 120
0 0 36 36 66 9.4 120
| o g 0 0 18 18 66 9.4 120
J|RR] S M
(BAE) 0 0 18 18 66 9.4 120
0 0 18 18 66 9.4 120
0 0 18 18 66 9.4 120

A2 Jj0|=at0l -
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5 g = v sto] YERQITE HA AL AleoA o] faAd

Hoh =4 B71E%leH, ol 449 2717t A245 5Lt AR Tl digt A7 & go]
A UEhYr] diZelth. I8l Als SRl OE FRAT "l Al 79 BEHsie e
(TACE), & AHIE A& (Biliary Stent), 7|84 58 MHE(BAE)NA 2 FEAFS YE
Wt Aol oE FaEAFY Zpol= AREE = AP E, AR A 59, 3D CT #F o7l
710 4= Qltk. FaEARR] A B7HE AEES vl s B5t0] Als A7t 4L, &2 WAMIEO|
ARGEITE 1AL 7H) 5 A& (TACE), 9 A”IE AA|&(Biliary stent), 7|34 59
AMHE(BAE) 59 Ale2 2ATRSAZE 22 FR/557F HFEHEE, oo 9 faMEge] ¢
=A B7HE & vk 29 79k A WIS AS(TACE), 33 2P (TFCA), HeWF
T4 MA&(Cerebral aneurysm coil embolization)2 Al&dtE &9 3D CTE EYolEZE,
A= B A 2 A7AEE e 5 Atk AlEEE 7 A7)0 His] AN s A =E TS,
I 207 19 70 AEEE AL E TARA AT dojubs 19 H e Wt A& (TACE)Y
710G FaAE B2 AYE HRE A ASHAT

H19. SMrle S7E Bz UFHYE A e
1 ZsMeteMEE(TACE) 154.9 29.3
HMEME FSHUZ(AVF) 13.4 0.2
OIX| a2 XA Al&(LE Intervention) 37.5 0.7
Yy 2ES(TFCA) 93.4 2.4
LsME FY MXMS(Cerebral Coil Aneurysm Embolization) 160.0 4.1
ALA7t 2E = (PTBD) 19.4 3.0
e AHE MX|&(Bilary Stent) 47.8 7.5
LA M2HX|E(PCN) 6.8 1.3
5|28t FHHIE H&(Hickman Catheter Insertion) 1.8 0.2
MY FHEE &=(Chemoport Insertion) 1.5 0.2
71X S MT=(BAE) 85.1 7.1
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35
m 0f 4
30 | 1
— L
»x L
z L
£ 20
o
'I-J L
‘rd 15
oF F
10
5
0
TACE AVF LE INV TFCA Cerebral PTBD Biliary PCN Hickman Chemoport BAE

Coil Stent

J3 6. Az S& 3 &t 20 02 G4

E 20. 212 ZSUSISIMHS(TACE) AlE Al 714 2 |REME

S 27.05 19.81 23.43 IOF 21.01 22.46 21.74
28 20.17 20.02 20.10 B 120.52 94.74 107.63
| 49.89 53.69 5179 8= 8.5b 9.67 9.11

A 44.36 41.01 4269 | =M 55.72 45.35 50.53
7 15.67 19.59 17.63 oF 36.22 35.63 35.93
il 1.87 0.24 1.05 &Y 193.19 = 13b6.85 | 164.52
U 0.74 1.26 1.00 2= 22.43 28.96 25.69
Al 41.73 38.92 40.32 | FZE% 0.30 0.03 0.16

i 66.72 65.28 66.00 FE 78.46 46.61 62.53
sl 3.80 1.82 2.81 HPM/XE 0.79 0.93 0.86

t HH 23.07 16.70 10.89 A% 28.99 21.04 25.02
k] 0.08 0.05 0.07 HZFE 69.43 81.19 75.31

= 0.62 1.29 095 8 8.8b 12.75 10.80
e (mSv) 29.27
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72t A& 49l WA, o340 o

o

= ICRP 103 2 ICRP 60°|A AA|
0.012 ~ 0.287 mSv/mGy*cm? 9

Al

QAR

s

A

d

a2

of

o
F42]&(PCN)

A% ehygict. 43

bl

gy
=7 WA,

K

A

we 9a
FAET} oj4o]

A

o

(TACE)

gol &A HEr

o JEe o

o
—

A%A A

Aol A

SZWE | 39
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H 21, MZHXT0| 8 SMAE ZRE U EHLIXKMSY/Gycm?)
ICRP 103 ICRP 60
U BT S(TACE) 0.195  0.183  0.189 @ 0.242 0.218 | 0.230
SHEMZ SHMZ(AVF) 0.012 | 0.012 0.012 0.015 @ 0.014 | 0.015

OtA| HTEete] SMY Mz

(LE intervention) 0.015 = 0.021  0.018 @ 0.023 | 0.042 | 0.032

HE 2FS(TFCA) 0.026  0.025 0.026 @ 0.036 = 0.028 | 0.032

LEUE Y M

. L 0.027 | 0.025 | 0.026 | 0.036 | 0.029 | 0.032
(Cerebral aneurysm coil embolization)

AL|AZt & Hioi=(PTBD) 0.162 | 0.151 | 0.157 @ 0.208 | 0.188 | 0.198
S AHE MX|&(Biliary stent) 0.162 @ 0.151 0.157 | 0.208 @ 0.188 | 0.198
ALX AMZAX|&(PCN) 0.180 | 0.199 | 0.190 | 0.204 | 0.287 | 0.246

o|32 FHHH HUYs

(Hickman catheter insertion) 0.092 0.085 0.089 0.114 0.102 @ 0.108

SH3Y 7HHEH Hs

(Chemoport insertion) 0.138  0.124  0.131 | 0.155 = 0.137 | 0.146

712X U AMMS(BAE) 0.089 | 0.077 0.083  0.100 @ 0.084 | 0.092
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2}o| & Wstg o A FPRANALE 14.5 + 10.3 %9 2o|E EITHI 22). BAEY
ZAAE 43709] AH[(46.2 %)7F 10 %7 &= A S Yepilon, At R AAE
567091 AH](60.2 %)°IA 10 %7t @& LA S YeridcHE 9).

H22 FNREQY ARDES| QX

Fluoroscopy error rate (%) Spot error rate (%)

Max

Min

Aver

SD

Max

Min

Aver

SD

56.4

0.3

12.6

9.8

45.9

0.4

14.5

10.3
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Spot error (%)

160

150

140 * + ry

130 [—F— 9 *

120 5 . -
* * * -t
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33885
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J8 9. FAZCQ ATIHES| QXS EET

g AR EE eake2 ARETIZto] Eofdl e @Al FUske FAIE Hilow, 8|
o/ ARg-Rt gH| 9 LAbgo] A e 1By dAIH o R A B ARt @Ak
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30

25

20

=——Fluoro error (%)

15

Spot error (%)

10

2005(2) 2006(3) 2007(5) 20086 2009(2) 2010(11) 2011(7) 2012(6) 2013(10) 2014(5) 2015(5) 2015(7) 2016(7) 2017(3) 2018(7) 2018(7)

I8 10. AFS71ZH0 [E 2XFE 0|

Bt LA A HHLAFAE AHEoHs 49 FAIZGRANA 12.5 %, AT FFXANA
14.6 % Q1 ¥Hd, NDD®HS 4-85hk= AH|of|A] FAIZGRA0A 28.1 %, AFHEFERNA 32.1 %=
_"

28 o] ox}&o] A YEPGTHIH 11). o]& X-A¥o| 5 E= oo =2 X-A H&Eo] EA7}
SRS o Ao A" HAAFA = AR WEE= X-AE& S5t #AISH= ¥, NDD
2 Agal AHE oS walsiA £ol1, 7120 44E X-4 B HeulEre 48]
o Zo|t}
35.0
25.0 - ——P(45)
— 5[40
— 5[ 8]
150 — _ 14.7
_:t..% -—)_-_._._________.__—--— 14.4
5.0
Fluoro error rate (%) Spot errorrate (%)

I8 11, HHMZA|QF NDDR 2| %10
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=4 AR = AL SHYU AA]H PhilipsAte] Allura Xper FD 20 3t 2 &35ttt &5
ZA57F Y-S Aot BEAIZAL Auto modeZ AHA FY Al 80 kVp, 24 mAs, SHA
& Al 84 kVp, 55 mAse] 7o g2 A4 sttt A% 42 lonchamber(Model 20X4
1800cc)E AHE512 1, Reader:= Radiation Monitor Controller Model 20262 AH&-3HA Tt
(19 12)

a1

A

0] 80 cm, SID 100 cm, RA[CF 42 cm & Al&A| 2
3 A= B SHLERE At HF2E 30, 60, 90,
5 Y4%t #0180 cm)E A5ttt 11 o3 JHFA| A% 2

SQ”‘] % 0}04 o %h% 71 Ao R AAsta, 24k RIS ERIsH] s AletE 0° &

)
w rlo
>,
.I[N' i

ﬁ%t 30°~150° 4 Agat fArsHH= W 0}011 %

e

WM E SH2AS FLotAL FUFA SHH FAR HHE Fotd Vel AdE 4%

[e]
0°~330° ol 2ok SA% S AASHAt

_0|L
R
fu)
I
o
k]
Jﬁr'ld
s
L
o
_o|lt‘
)

72 12, 22mE 0 1800 cc ionchamber
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HRRA) Aoz At 9291 0° 1 o] 7Hg Bk, 30°~ 150701 Aol Z71ekert.
1213 30" ~60° 01 F3] Aol S7Fehe BRIT S AT 90°~150° F7eA Mol Hrf2
UFERRITHGE 23, 1% 13).

H 23. URA A HSEE

(EH%1: cm)
A T R R T
30° 48 95 142 189 240 286
60 ° 99 148 198 258 - -
9 117 170 223 - - -
120° 120 169 223 - - -
150 ° 115 168 219 271 - -

1830

.
b

N T

08 13, YHEA SMYTH
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ol Hepo] 714 Ak AL &
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ok
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5
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(E: cm)

180
276
243

150

233

120

90

60

30
46

182
160

128

88

30°

182
89

125
76
99
98
83

99
70

88

53
56
46

60 °

94
121

85
106
109
103

2 °

115

120°°

117

112

84
50
48

43

150 °

120

114

21

210°

105

84

65

61

21

240°

59 62
68

53

50
49

42

21

270°

98

55

20 43

300 °

173

140

105

70
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BE A A% ZREZE $A5t E5%

- A8 8 ZEES] uet A& AWFORA FANZES BET, A% F AAM 4GS
29 4 UxS ot
S} A% Elo]2o] ol 5 ZHst T ol A, Btel o aMThe] Aels Wtk
o4 A7 (detector)S 7Hs Tt B BAto] WA A Baer AE79) A S Haw Stk

8 P ZRIYNNE 2% v]&(frame rate) AP35 SojA, BaHol ¥4 %L
% o

Algol WA b= HAHelM H=22ez EFHold(collimation)& A&, FAI

e 87T AN o8 7178 Al HlolE FHol A& wiA .

A& B2 F AL IS Fastel 150k, BT FuE9)et vwste] AE
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A ZOJORERPAY. AF AT} HAA - SAHAYARAAI&(IR)O A 2] A H7to
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’

r
rot
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