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Abstract Recently, the number of interventional procedures has increased dramatically as an alternative of invasive surgi-

cal procedure and patient radiation exposure is also increasing accordingly. In this study, we evaluated the patient dose

of major interventional procedures nationwide and we established our Korean database, With these results, we tried to

suggest the reference dose level for major interventional procedures, We evaluated patent dose data in the field of inter-

ventional radiology from foreign countries. Measurement of radiation dose exposure for 11 major interventional procedures

was conducted using embedded DAP meters in 10,006 patients from 47 hospitals, and reference level of each interven-
tional procedure was suggested, The DRLs of each intervenional procedure are as follows: TACE 206(Gy-cny), AVF
12(Gy - cm?), LE intervention 43(Gy-cm’), TFCA 122(Gy-cm’), Cerebral aneurysm coil embolization 214(Gy - cm’), PTBD
22(Gy - cm?), Biliary stent 60(Gy-cm?), PCN 7(Gy-cm’), Hickman catheter 2.1(Gy-cm’), Chemoport 1.4(Gy - cm’), BAE
104(Gy - cm’®). Compared with the previously established DRL in 2012, the radiation dose decreased in all 10 interventional
procedures, In the future, continuous publicity and education on the radiation dose reduction will be needed,
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1) 7reto] A=mslsh A< (transcatheter arterial
chemoembolization; TACE)

2) A8 4L QB Al&(intervention for
hemodialysis arteriovenous fistula; AVF)

3) 3R] 2l 2|4 Al&(intervention for peripheral
arterial occlusive disease; LE PTA & stent)

4) ¥¥TF <% (transfemoral cerebral angiography;
TFCA)

5) XE= T MZ< (coil embolization for cerebral
aneurysm; Aneurysm coil)

6) A9 7F G5l <& (percutaneous transhepatic biliary
drainage; PTBD)

7) B AEIEAX]< (biliary stent placement; Biliary

stent)

8) 9= Hlo] thgl A Ax]&(percutaneous nephrostomy;
PCN)

9) 3|a%t 7HeE] A< (hickman catheter insertion)

10) 3FAFUE ZLE A% (chemoport insertion)

11) 7| B4R =MW H <% (bronchial artery embolization;
BAE)
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Table 1, Effective dose conversion factor of intervention parts

Part Effective dose conversion factor
Head 0.028
Chest 0.1
Thoracic 0.19
Lumbar 0.21
Abdomen 0.26
Pelvis 0.29

Table 2, Effective dose conversion factor of intervention procedures

Effective dose

Categol Procedure .
egory conversion factor
PTA - 0.26
renal / G-I stent
iliac stent 0.26
Stent biliary stent
carotid stent 0.087
TACE
iliac artery embolization
iliac vein embolization 0.26
others tumor embolization
others embolization
Emolism .
pulmonary angiography
for IVC filter 0.12
BAE
Thrombolysis 0.26
TIPS 0.26

. &

Z- 477} Hollx] 10,0067H Al thgh FAIAZK luoroscopy
time) 2} WA A gk AwE Sk, +=HE A=
2 7] 4L Agskalct

ot Aol XS Bkl flete] AES

Agsionz Autofa] Xaghh gl A
et Ao A= A AT] Bt gkt 25%, 50%, 75%,
T18)31 93% =90l tiEt AAE EAISHTE 93% At A
Al ol= &4 B3 T%E AlQd AEaS elste] A
AlEtaiTt. ICRPO A= A2 0 & 75% AT A A]
31715 daLskarl Qict.

1. AlE8 FAAZ

Table 32 1171} Alad FAIAIZES] Aafolo), thid Al
ol Al THMIEZ/Ad U X ESH= TACE Al&o] 21,5%0]™, It
S A ¢tof| A|&dH= PTBDS} Biliary stent A]<:0| 14%=
A AlgellA] TF=A| Aol 35% o= ZFAISkL Sl
TR AA Fatoll ek AAF 2 IS Aol 19%5
AHAsH AlsiS thEY Sl ZHEEE AFdst
& Hickmand} Chemoport A|&0] 24%9°]|c},

B EAJAIZFE Aneurysm coil©] 2,339%(40.08) 02
A Zglon] TIrhe-S BAE 1,212%(20.25). TACE
1,0972(18.34) 18t 171 tid Al 5 FAIAIZEO] 13+
olgo] 671 Al&olt}, Aneurysm coil®] 79 FWFO| A
7)ol whet AFelEl mele] A4t ZhshEE EAAt]
Che Aol vlaf A b, A4 AlAREE 744 7]
i 3ol Siolck, ARSI TACEE 31 i 1Sl
MA oo AFSIE R FA|A]7To] Bt oF 208-0]9Th

R EAA] 4 B A S AeE
AF1S= Hickmany} Chemoport Al&= X% 38Z %t}
ol AEAIEo] ME Fol7] Sistel 7HlEle] ZolE =
3w} HEElE HAAY T AE e EAE AE
5] mjolct

5% FEAIANS HHAEAAIZE HH] Aneurysm coil©]
9.919%(48.7H) 2 19.9% Z7}=l9ich T3t BAE 1.616%
(26.98)+= 25.0%, TACE 1,451%(23.08)= 20.5% Z7}5}+
Geh. 27hEo] ATk AL AL FAALIY Clope
ool

75% EA| A7V 93% v w3t 23} Aneurysm
coil®] 4,8722(81,28) 2 75% FA|A|7te] B3} 40,0%%7}
E]olc}, o} BAR 2,468%(41,150) = 34.6%, TACE 2,213%
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Table 3, Result of Fluoroscopy Time Distribution

Numbers Fluoroscopy Time Distribution (sec)
Procedure ) ,
Hospitals Patients Mean 25% 50% 75% 93%
TACE 38 2,182 1,097 611 936 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 1973
Aneurysm coil 19 435 2,339 1,282 1,871 2919 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
TACE ; trans arterial chemo embolization
PTBD ; percutaneous transhepatic biliary drainage
AVF ; arteriovenous fistula
TFCA ; trance femoral carotid angiography
L/E ; lower extremity
PCN ; percutaneous nephrostomy
BAE ; bronchial artery embolization
Table 4, Result of DAP Distribution
Numbers DAP Distribution (Gy - cm?)
Procedure , ,
Hospitals Patients Mean 25% 50% 75% 9B%
TACE 38 2,182 154.9 70.5 124.4 200.4 340.4
PTBD 33 1,048 19.4 3.9 8.8 223 60.8
Biliary stent 20 309 47.8 14.1 31.9 60.4 127.7
VF (U/E) 25 473 13.4 29 5.8 12.3 36.6
TFCA 30 1,449 93.4 41.4 73.5 121.9 210.5
Aneurysm coil 19 435 160.0 69.7 125.3 2143 364.4
L/E intervention 16 394 37.5 7.3 20.0 429 105.4
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

(36.9%)= 37.7% 57Vt

HFEAAIRHL 75% FAAZE Afololis oF 20~25% o]
sl EAN7k] Z7Iel AL, 75%9} 93% FAIAIZE Aol
o= 35~40% oA FAAIRFO] BT ol Al&o]
o) 9l RG]} Thorste] Qi Algol A EAATro] A
qiHos Zojx|7] ujEolct,
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Table 5, Convert 75% DAP to Effective dose

Procedure 75% DAP (mGy - cmf) conversion factor Effective dose (mSv)
TACE 2006.4 0.26 53.7
PTBD 22.3 0.26 5.8

Biliary stent 60.4 0.26 15.7

AVF (U/E) 12,3 0.12 1.5
TFCA 1219 0.028 3.4

Aneurysm coil 214.3 0.028 6.0
L/E intervention 429 0.26 11.2
PCN 7.0 0.26 1.8

Hickman 2.1 0.12 0.3

Chemoport 1.4 0.12 0.2
BAE 104.0 0.12 12,5

214.3 Gy-cm’Z 20.5% Z7}=%It}, T3+ TACEZ} 206.4
2 25.0%, BAE 104,0 Gy cm® 18,2% Z7}5}5it} 75% &
AJA 7] ThAl WA S|l TFCAZF 121.9 Gy - em’® 75% A
Aol M= Al WAZ A B7HE ]l TFCAS] 7%
75% WA Pt AAT e 23.0% 7= ek
TACE®] W|3)] HAEAAZFO] 54%7} B2 Aneurysm
coil Hat WAATE 3% WA Uetsdth o] Aif= FAE
& Al 2APRY] A7) wjitot}y, WALGFA = AR 2
7|& B9t A=k Zlo|tl Aneurysm coil®] F Ales &
545tz sHRE I‘JWOE ZAES HYFA7]AL Al
%13 6;@ AES] 7390l %= TACE®] H|sf| Aoz st
&} 22 F910) dyke MHshy| dite] 2AES
FolaL Al%ﬂ% 749-7F Wt LeY TACE: 54 S
al H| 2] F Aol SoflA] 7HEE 24k
T,E'__oﬂ %X%/ﬂa}:o] 1571] 1,]-2_ 740]1:]- ‘633',]-}_01/\
‘g = TFCAQ] 7§ 75% FAIAIZRS 927215, 54)
oluf HAMTEL 121.9 Gy - cm’ 0. & A S 9J5) AL
Ol:% Al sto] B AlsEh BAAZE] HI] AgFo] =&

%ZH %LHO&—TMW HAYLFS FadFoeRE Helsh=
A+ZET7} gl= AAoltt Table 5904
X1IA]% A= 75% HZ XSS Table 1, NRPB2} Table 2,
NCRPoJ|A AASEL Q= AEMA Also] faisF gt
QIXE 7HRA| AL Alsket Aatolot,

ZHIEA] oS X J/3}= TACE7Z} 13] Al% A] 53.7 mSv
2 7MY =2 Ao R A= QI TACES] 79 =2 HA
= &l A= LolA Y THA 0= W AleE A

F

SJstel sk Aol Ae Ao R

At 22} Y S W] HsiMe o asfor E A

WA o] 58 A A4 A9 PR 5%e] £
7Rl e o] mEo] olfojxmm Al fAMTEE
TFCA 3.4 mSv, Aneurysm coil 6,0 mSvE &k AJ<o
H8 A= WA B7HeE

ol A AT 20121 HXS Sof o) AlaE A&
SJoFERIHA &AAI FAAIE AT 9] Aol
= A A Aatet wlaE A sheiriia). 20124 2
pol| HastE: W, FA| AR 57 AlgollA] 718k,
A& AR Alerte] ez 9 Al dole] whet
HotETh T2iu 107] AA AlEolA AR & Fom 4
283tk 53] TACE ¢ AlE7det Aol 71 g
A2 Awkol 13% Haxst 212 oJul7} Qlek, 201269 ]
3 22 32k BEE dEshe Fhol FIetE 2

oA Aol =] ith(Table 6).

TACE:= $H319] AR A 4717} o= :BE HHZ 2%
Hojo|ng WA Mfe FaEAFOR Wel oFlS wf ATk

T 7H =2 Algolth 53] TACEE ¥HE A& Algs)
B8 A s 3R] HAA o R QI S EA el &
ol== Aok,

Al A7l 7F4F 71 Aneurysm coil @] 749 Algfo] HEo
B Ayt 2 £9) Ak s o] HAE gl

w7 & 20219 Al449 A5E - 455



Table 6, Comparison with 2012 kFDA study

Fluoroscopy Time (sec) DAP (Gy-cm2)
Procedure
2020 2012 2020 2012
TACE 1,379 (A13%) 1,224 206 (V13%) 238
PTBD 431 (A1%) 427 22 (V42%) 38
Biliary stent 978 (A27%) 760 60 (V8%) 65
AVF (U/E) 864 (A10%) 786 12 (V29%) 17
TFCA 927 (A35%) 686 121 (V36%) 189
Aneurysm coil 2,919 (V2%) 2,976 214 (V44%) 384
L/E intervention 1,408 (\V4%) 1.460 43 (V62%) 114
PCN 191 (V19%) 236 7 (V63%) 22
Hickman 36 (V33%) 54 2.1 (V47%) 4
Chemoport 41 (V5%) 43 1.4 (V50%) 2.8
BAE 1,616 112 -
Table 7, 75% DAP comparison by country
75% DAP (Gy - cn?)
Procedures Korea UK Spain us France
(2020) (2010) (2009) (2010) (2017)
TACE 200 238 289 296 249
PTBD 22 80 80 34
Biliary stent 60 65
AVF (U/E) 12 17
TFCA 122 189 103
Aneurysm coil 214 384 339 187
L/E intervention 43 114 94 223
PCN 7 22 25
Hickman 2.1 43 1.2
Chemoport 1.4 2.8 1.5
BAE 104 160 131
FAARE A T BRI7E B A AR S A2E © AR Ao g Alsda7t ot Ale w7k
o7k Mg Aul7h ol WS Zekatehy M Zol7]  &7] Wiolt,
Slgh AleAe] o] EHE Aute) 2 4 qrk, gomE ¥l Q1 A3} Bat WA Aol 7Hg e aneurysm
AR 9 A4 Baje] ofsk AlsF st we] that . coil AZolA] G ule] T5% WA Ao 384, 339
% 9 QIAES goli= Wsto] ulgEolo & Zlolth Gy~ em’ 0.2 9HRT} 50% ol4f %7 Lebgth. PTBDO]
oyl QAo ARAE Selst] 9lstel A&ER WAM Ak SHho] W 22 Gy em’2) WhY A3|9lat nlate] 80
ol WxH o7 Yoo AuE Yz F2 AEHHA Al Gy cm”, Zg27} 34 Gy-cm’o]e}, ©]Z Egh gh=tof] 2F
20| W WM B A7) AnS wm wAST  Wako] Wol A& HAEs} gL Aot
Table 78 71 Wk WAAeRS Hlash oltH13-16],
Table 7|4 75% H 2

T W e F34E Holn Yo ol2je ke TACES)

Alat el THAIEZAI ol AFel B SaelolA st
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6 1] 3 A=E &
Hatal, 7z 30 Alsds AdaE&oiE AAlskeld. ol
AtollAl Ao 75% TACE 206(Gy - cm?),
AVF 12(Gy-cm?), LE intervention 43(Gy-cm?), TFCA
122(Gy-cm?), Cerebral aneurysm coil embolization
214(Gy - cm?), PTBD 22(Gy-cm?), Biliary stent 60(Gy -
em?), PON 7(Gy- cm?), Hickman catheter 2.1(Gy-cm?),
Chemoport 1.4(Gy-cm?), BAE 104(Gy - cm?) 2T},
ol AAtof A 2012 A7 ATHalpE v st
10711 AlgollA] =i AdeFo] Aadt Zs gelskelth e
2% A st ek A&A¢] FHel wso] Badh

Z1ol,
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