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- Measurement of Spatial Dose Distribution for evaluation operator dose during
Neuro-interventional Procedures -

Vst elx|z{o|stel HARMY|D|S PSS e D HAH ST

454" 5

g

TR Agke] QEHA Al Al AP v IEAFe] HrF © adTE Qg A9 dFEH|, o] e
g olg3te] olEMIA A& Al AlEAte] YX|She M BXE =40t Biplane QIEWA A& RIS
gPdos 4l 945, 135, 225 1E|al 3155) 0= Uro] 7P| Akt uhs 7ol Ak AR
HAelA AZ(80, 100, 120, LEJ3L 140 cm)el] whe} ZARIRRS SAEIoH, ARG ] YXE HsIAA
Aeasts B3I Alerke] diFRoe] $XIBhs 225=9] FHo] FAMIFES 7FY 7k Azl 80 cmellx
A&At 79 =oldld 114.5 mR/h, 78] =olE 143.1 mR/h, 28] A27|9A= 147 mR/holQeh. T v
AR BRI SRS AlEAF Zkol2 HEAFE S, HEAHOR 18,1410.5%2] AFe] S8 B AT
ol ClElWlA A& Bt AlEAbt AXE = Je Xo| FHFREE eisgon, B odF ARE F3lo] A
sAke] WA wWolol] tiste] TAIF AFS S £ S Aoz}t AlEH)

BN HOl: AR Aske] Qe Ak, AR A, BRI
M = So] Moritake T 2| {715 o] §3lo] 34 2 A&7

o] Muks =4319 om? Persliden J-2 QAEHIA Al A

A Aeke] QIERIA Als2 WA QHIE Bl S} 9 A|EAe] AEre Al FE9jo) wheba] Bastdny,
o= HFA, HesAe Yes HEw dek 9wl A Bl AJEARY] TS HAA7]7] ffste] AA
NAABLS Asks| Acksln Hol Askst o g 27235} X H 5 9] 3] (International Commission on Radiological
L Aot} QeI A& EA AF 2} W AJ&Al= A4 Protection, ICRP)9ll4%= Publication 85%7He E5}o]”
7F Zol WiAbAlo w2EA) Y, 1 2 FAE Agko] 9 AEHIA Al Al HFAFO Asfjol] hste] 7]& ste
A A&e sixto] Aol 2244 2 7M. So) o, 2} 9 AleARe] ulEE A areste] AlsshE
ZAtok Yof| sz9tE]o] AR Asfo] B 24| =54 7S darstal glo.

AL 7R3 Jep?) F3F A YA 7]F(International  Atomic Energy
al Agency, IAEA) A= 7|4 B 114191 IAEA-TECDOC—1641
Zro]] 3t AFE LYeF o7 wo| ZYPEo] Ll o= o] Ealo]” QM A& & SRS HA3} A2 4

Corresponding author: Su Chul Han, korea Institute of Radiological and Medical Sciences 75, Nowon-ro, Nowon—gu, Seoul, 01812,
Korea / Tel: +82—2-970-1385 / E—mail: calmhan@kirams.re kr
Received 4 August 2016; Revised ; 12 september 2016; Accepted 12 september 2016

b s)EgE 20169 A394 A3E 323



Wabd71e3t8t Vol, 39, No. 3, 2016

S slolEetele AAST Tela S AEOoRE
ARG AWM A% A B B AE 7]
ko] WAL ool Bt AFE ol Aol W
o0 gE)a ol Alg A] 3HA}O] MRS 7R
7] Slsto] B7bH WIS ol§ohAL} i W HATA 52
olgslel 2H7IE A Al AT F& Ao
QhpI9)

HE

A

il

_?L
o N ¥@ > 9

%] A
2 24317 Yol 0] &4 E3H1800cc, Capintec, USA)
& o]&sto] thaa} o] sAHRS Hrkekh R
Zlglo] olelwlAd Al4 A (Artis Zee, Biplane, Siemens,
Germany)©l|A] Fig. 13} Zro] 1= 7 o] WPAMIAFA] o] AR
o] WatEl= Falel lolA EZAHE XA F 7L o]
AE 71#0 % 455, 1355, 2255, 18]al 315%=9] 47]19]
THOE elom, QWA Ales sk B9t EAtolA
o= 22} 4kbAS a1Esly] fisto] QIA|RY WES o
2t "lolgel YIxAI e
Zejar = fe] WA A E S 7 e 1Rl A
WeFo = 180% IAIAIH o, E TR AR TAAA]
WEo &2 900 /XX Aol A F NRE ZAF
olA} ZAF 27 (72.9 kVp, 319 mA, 63.8 kVp,
366.4 mA) 02 5= 7o) AP IR E FAloll 2ALSE
of, AR 9IAT 4= 2= 4709 el thste] A2](80
cm, 100 cm, 120 cm 183! 140 cm)o]| wa} S4AH] 9
A%FE(Dose rate) HLE=F of-gst] 2AMIFES 33 54
St 3k F ko2 AMAEES A5G AlsAtel =
At AEe B7FsE] flsto] AlsAke] AS 175em e
= 7Hdskal, 2% 717F 1A weyes), 7h5(breast),
12]ar A7) (gonad) ol o 2H 23S fIR|Ete] RARAE
= 5751 cHFig. 2). WA AR 9] f1Ae whef Al
AL W= AREe] HIBkE gRlsh] flsto] & weke] W
AR E 27050 IAAIA 783 F 900 914
Shls o SHE 2ok} v|aEAskoich

e o

do
%

Fig. 1 Neuro-interventional X-ray equipment (a) Cross
center between two x-ray generators (b) Operator area
for interventional procedure
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Fig. 2 Schematic diagram for measurement of spatial
dose distribution for evaluation operator dose during
neuro-interventional procedures (a) point of measurement
depending on the distance (b) location of critical organs
in operator

Fig. 3 Dose reduction with lead glass (a) measurement
of exposure without lead glass in the location of eyes
(b) measurement of exposure with lead glass in the
location of eyes
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Fig. 4 Spatial dose distribution for evaluation operator dose during neuro- interventional procedure (a)
location of critical organ(eyes), (b) location of critical organ(breast), (c) location of critical organ (gonad),
(d) location of critical organ(eyes), shielding with lead glass
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Fig, 5 Spatial dose distribution for evaluation operator dose during neuro- interventional procedure
according to changes of location x-ray generator (lateral view) (a) location of critical organ(eyes),
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(b) location of critical organ(breast), (c) location of critical organ (gonad)

Table 1 Comparison of spatial dose distribution according to changes of location x-ray generator (lateral view) (mR/h)

location of x-r
g(:;?waer(a)\to;) (Iate:I/) 90 degree 270 degree
location
distance Eyes Breast Gonad Eyes Breast Gonad
80 ¢m 1145 143.1 147.6 1224 171.6 188.4
100 cm 82.1 04.5 92.7 95.4 122.7 100.5
120 cm 013 57.9 01.5 69.9 87.6 77.7
140 cm 45.3 49.5 47.4 54 67.2 59.1
2121 80 emol ] e 91K19] ZAMIEE 6.9% S7H519L0 =
o, 7h5 H1A19] B, 19.9% vpA[He 2 A7) Y=
27,675 714 wol F7kstach w7 QNEA Al A B2} 9 A1) Al
Pak A Felon AElo] gt Sof gixe] A
ool gt B7He SRl @ AR AR g &
A A Boll Bxjsle] BARPMLES HAsHS
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Measurement of Spatial Dose Distribution for evaluation operator dose during
Neuro-interventional Procedures

Su-Chul Han"-Dong-Hee Hong?

Y Division of Medical Radiation Equipment, Korea Institute of Radiological and Medical Sciences

? Dept. of Radiology Science, Far East University

The spatial dose distribution was measured with ionization chamber as preliminary study to evaluate op-

erator dose and to study dose reduction during neuro-interventional procedures. The zone of operators

was divided into four area (45, 135, 225, and 315 degree). We supposed that operator exist on the four

area and indicated location of critical organs(eyes, breast, gonad). The spatial doses were measured de-
pending on distance( 80, 100, 120, and 140 cm) and location of critical organs, The spatial doses of area
of 225 degree were 114.5 mR/h (eyes location), 143.1 mR/h (breast location) and 147 mR/h (gonad loca-
tion) in 80 cm. When changed location of x-ray generator, spatial dose increased in 18.1£10.5%, averagely.

We certified spatial dose in the operator locations, Using the results of this study, It is feasible to protect

operator from radiation in neuro-interventional procedures,

Key Words : Neuro-interventional procedures, Operator dose, Spatial dose distribution
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