. n [ ]
[PV NPT NPT Pl Focused Issue of This Month - ZIHAAUIMS] SAT =& S

http://dx.doi.org/10.5124/jkma.201 1.54.12.1269

pISSN: 1975-8456 eISSN:2093-5951
http://jkma.org

SAI2L ZMAIEO| WA 1153} K2

o
B9 F*| syuatm omthst StthatmTElE A FArolstal

toli

I.UI-U'I
oy

Radiation exposure and its reduction in the
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Radiation exposure during fluoroscopy has been of consistent interest because fluoroscopy is
used not only for diagnostic purposes such as upper gastrointestinal series but for many
minimally-invasive treatments in various clinical fields. In 2000, the International Commission on
Radiological Protection published the important report about the avoidance of radiation injuries
from medical interventional procedures, and this report defined harm during fluoroscopic-guided
interventional procedure and how to reduce the radiation dose of patients and staff. Two aspects
of fluoroscopy exposure differ from other types of medical radiation exposure, including
computed tomography. One is that the entrance surface dose during an interventional procedure
may be very high, so the deterministic effects of radiation such as skin or corneal injury should
be emphasized more than stochastic effects such as cancer risk. The other is that the variation
in radiation exposure is great for the same kind of procedure, so it is very difficult to generate a
reference level for the radiation dose. Therefore, it is necessary to develop a guideline for the
use of fluoroscopy through a nationwide survey about irradiation during fluoroscopic
examinations and fluoroscopy-guided intervention procedures. In conclusion, radiation exposure
by fluoroscopic guided intervention is not negligible, and the practitioner should always aim to
reduce radiation exposure during interventional procedures.

Keywords: Radiation dosage; Fluoroscopy; Interventional radiography; Radiation monitoring;
Radiation skin injury
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Figure 1. Fixed reference point. DAR, dose-area product.
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Radiation exposure and reduction in fluoroscopy
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Figure 2. Kerma (dose)-area product. DAP;, dose-area product at
the upper position; d;, radiation dose at the upper posi-
tion; &y, irradiated area at the upper position; DAP,, dose-
area product at the lower position; d,, radiation dose at
the lower position; a,, irradiated area at the lower position.
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Table 1. Comparison of radiation dose metrics between the USA and Korea surveys

USA (2003) Korea (2008)
Procedures Flpuigl:c(i)riceo _ .NO' DAP 2 at(i:\?engi)l;e FLJLJigl;?ric; ) .NO' DAP 2 at?\?enLLg;e
(min) of images (Gy-cm”) (mGy) (min) of images (Gy-cm”) (mGy)
TACE 16.8 216 282 1,406 16.6 108 210 512
(2.1-69.5) (16-586) (17-904) (61-6,198) (1.4-48.6)  (19-409) (26.8-714)  (44-4,346)
TIPS 38.7 231 335 2,039
(3.5-153.1) (5-813) (14-1364)  (104-7,160)
AVF 18.8 55.3 277 31.8
(5.4-45.8) (0-99) (10.7-84.8)  (3.1-81.7)
PTRD 23.6 15 70.6 907 4.2 29 18.5 58.6
(1.1-174.4) (2-53) (3-386) (21-4,831)  (0.8-178) (0-11) (1.7-18.5)  (6.4-243)
Cerebral 9.3 345.6 226 405
angiography (1.5-274) (85-1,049)  (46.6-620) (39.6-1,646)
GDC caoil 75.0 1070 283 3,767 51.1 272 2,264
embolization ~ (15.2-401.3) (292-2,440)  (68-825) (1,284-9,809) (22.1-115.7)  (46-635) (314-14,185)

DAR dose-area product; TACE, transcatheter arterial chemoembolization; TIPS, transjugular intrahepatic portosystemic shunt; AVF, arteriove-
nous fistula; PTBD, percutaneous transhepatic biliary drainage; GDC, Guglielmi detachable coils.

From Miller DL, et al. J Vasc Interv Radiol 2003;14:711-727 with permission from Elsevier [13] and Chung JW, Korea Food & Drug Administra-
tion. Evaluation of patient dose in interventional radiology. Seoul: Korea Food & Drug Administration; 2007 [16]

Table 2. Maximum, minimum, and mean values of entrance skin doses and their standard
deviations during the interventional procedures in Korea

Entrance skin dose (mGy)

Procedures Minimum Maximum Mean gé?,?;i?ég
TACE 44.25 4,346.08 511.745 577.849
AVF 3.13 81.71 31.77 24.63
PTBD 5.41 243.13 58.60 61.52
Cerebral angiography?” 39.59 1,646.07 373.85 248.52
GDC coil embolization” 314.49 14,185.36 2,264.03 3,351.26

From Chung JW; Korea Food & Drug Administration. Evaluation of patient dose in interven-
tional radiology. Seoul: Korea Food & Drug Administration; 2007 [16].

TACE, transcatheter arterial chemoembolization; AVF, arteriovenous fistula; PTBD, percutane-
ous transhepatic biliary drainage; GDC, Guglielmi detachable coils.

? Entrance skin dose on occipital area

3t oJAke] tZ(contrast) 7} ZHASEE
2 A} B2 53] 2dAE AR
AA}-of e} 25 ARgshok gk,
H2 B E=(pulsed fluoroscopy) &
AREEH, o] W) LY dE(frame rate)

& Zldtol} Aol Gake FA b=

& A frAjsol whet,
shol Ao ko 2 B wphck ULAS A Y gAREe] A AL XHE-Y87] 22 O 313k
btk wle P3ravls BAskel At o & QAkelE sk mA) vRe) 24 FU 5 gl o
Wit 28 IEAe THS) 98 PR JuE w 3R e old FAAA QAR slsh HAl BRol
WhO 2 h2:3hv] olo} A A1) S Bt AlEAtel QU SH= Aolk, ek QARESIZE AAA S, AR
oA % 29 4 ek $12] w74l elgt A Rtae] EITL 18 Bk o)

DAY/ AAF 715 (high kV/low mA option, low oh e WA R
dose option, chest option)& A 8ls}e] ZAA}S} Ade Az Bolo] ujEA
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