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Reference Levels for Radiation Dose in Angiography and Interventional Radiology
In the Cerebrum
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Abstract

The aim of this study is to compare reference levels for radiation dose in angiography and
interventional radiology. Proposed reference levels for various procedures and classification of
diseases are provided by fluoroscopy time and kerma area product(KAP) rate normalizing the
body habitus focusing the cerebrum. Subarachnoid hemorrhage(SAH) represents the highest
KAP-rates and aneurysm represents the lowest KAP-rates. According to these types of
procedures, internal carotid artery(ICA), common carotid artery(CCA), and vertebral artery(VA)
show the highest KAP-rates and guglielmi detachable coil shows the lowest KAP-rates.
Therefore, the present study can suggested reference levels for patient radiation dose and is
expected to be further useful in the field of radiation dose education and management of
angiography and interventional radiology.
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Fat A 544 £ 127, 3t A 1629 £ 887 cn,
Bt AT 608 + 109 ke= YEFSITE Mol o A
T wXE (X 1o YeREh

F 1. el w2 d3E AFEE
Weight of all adult subjects(ke)
Disease 5th th 5th
Mean + SD ’ 5l ; - ;
percentle  percentile  percentile
AVMY 66.9 £ _,
(n= 33) 701 55.2 68.0 774
Aneurysm 60.6 +
(n= 20) 11 46.8 60.0 77.8
Stenosis 60.4 £
(n= 24) 109 48.7 61.0 75.8
SAH? 63.2 ) _
(n= 32) 146 53.4 58.5 87.6
Infarction 59.8 £
(n= 28) 112 46.0 60.0 75.5
YAVM: arteriovenous malformation
YSAH: subarachnoid hemorrhage
2.1 WA
JH 2o AAbol| AFE-3F 937 =  Philips Allura
Xper FD 20/20(Philips, Eindhoven, Netherlands)< A}
{3ty AFgF=Ae KermaX plus(iba—dosimetry,

371 & AvHair

kerma), A7} W4 #(kerma area product: KAP), F4]

schwarzenbruck, Germany)=
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AZH(fluoroscopy  time), &% 94 F(number of
fluorographic images)& A3} A|lEH 2 Lo} 717t
54 3
7] & Avte 242 WA vlskd o] 23} YAt
oA B BE s At YAk Hx Eelu
7 F3E Ao v gholH, A WA FH(dose
area product : DAP)o]g} 47+= KAPE X-ray FEZ
FE WEE 7 AAAR] X-ray el digt 37] F 7
v AR fow A % A SAEE oA Folrt

(51.

Chapple 5-°] #|A18F =7] B A(size correction) S %
3ted A8 3= 3Hnormalization of body habitus) & ]
gatgiche]. AP rEss Adsts dHezRs 57t
274 (equivalent diameter: @)& AH&-a=vl Th&-2] 2
(D& o]&3t Axbsrrt,

d,=2(W/xH) 6y

ol w, W AF(g), HE W Hem<g HERL) o
A d= 7Hgste] ARtsles o] Aol Al FoiAl=
uixle] =3 Fo 7 =& 5 vk

S7HA(d) P R HKAP) o] A= T 4]
2)9} Zoi7].
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“*(constant of integration)°©]t}h. ™%
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&% vlolE7t At FE3HE w2eA] g]let
7] o]§7] Wi Efron? Tibshirani(1986)¢] A<tk
9% 212 77Hconfidence intervals: Cls)S W&
B~ E kA (hootstrap resampling) &2 T8t B
Ak wolEolA o7 FR Hek(sample data)S 3
=

o
at
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3tal 71 HloJElE bootstrap™A] 0.2 W3HE 7k}
dl AH8-3kSITHS].

[ 2= WAk Zedoll tig v Faddke) Aot
Fa 7)EA e A GoR 3 AR E ARske,
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(radiology, 2005)

Type of embolization us Switzerland [taly
AVM 505 352 338
Aneurysm 341 352 338
Tumor 472 352 338

unit © KAP(Gy-cm®)

[ 312 184 o] 42 duE didez g A
=oll oig vl=re] Fa VA2 He AW E(AVM)
o] KAP7} 7} =21 5™ f(aneurysm) 7} 71 st
< 3 B F3 99l

X 3. Al gk vare] A 7]EA]
(radiology, 2009)

KAP Fluoro time

Type of embolization . No. of images
¥ (Gy-cmd) (min) g
AVM 550 135 1500
Aneurysm 360 90 1350

3 EFE AAS) 98 oz §
AR A ATt g3t B AF Belel] we
BAE 2 e Tk 57HA4E 206 cmel
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A = 0241 em ', Aed = 0247 en '] AT}
2 By}
¥4 SR k#
d, k
Tape (o) (on-1)
Diseases 20.6 0.241
Procedure 20.6 0.247

(SAH)E T} 2299 = o Atk 28y A
SAH7} 353 Gy-cmi/minz 71 =& v
21.0 Gy-cm”/minZ 7174 S

=5

5. A8 Al me A3t

KAPrate
(Gy-cr?/
min)
AVM 7ml2s 167 40 125 165 22.9
Aneurysm  6m29s 185 27 109 136 21.0
Stenosis ~ 4mbls 162 23 144 167 34.4
SAH 3ml7s 145 17 99 116 35.3
Infarction 6m55s 156 31 119 150 21.7

Time Image Fluoro Expoure KAPTotal

Diseases () (spo) (Gy-omd) (Gy-od) (Gyemd

6. Al= W Al me Ayt

23]

KAP

Fluoro  Expoure KAP
rate

Tz PSS Gy-em  (Gy-em Total
2

Procedure

(min)  (spot) 2 . (Gy-cm

) ) (Gy-cm’) 2min)

7 2
GDC, LVA” “T O g 25 86 111 9.8
Thrombectomy, -

LICA” 9mo6s 117 40 107 147 16.1

Both ICA”, LVA, 3D  7m06s 232 29 174 203 285
Both ICA, RVA”  5m45s 176 29 159 188 32.7
Both ICA, both . .

5 AT 5 5 22 ¢ 3.8

coAY. ya? 4m16s 185 22 165 187 438
Both ICA, VA 4m09s 254 20 162 181 436
Both ICA, LVA 4m07s 164 21 98 119 28.9
Both ICA, both CCA  3m58s 136 27 144 171 43.2

VGDe: Guglielmi detachable coil
PLVA: left vertebral artery
YLICA: left internal carotid artery
f’ICAI internal carotid artery
YRVA: right vertebral artery
9CCA: common carotid artery
DVA;  vertebral artery

Qx| 7to]
B 0xZ 714 Zo] 8o WA AFEe

Gy-cm¥/min® 717 w9k

=

o2
A
o

>
>
2
o
fol
do
(o,
to
o
>
rir
N
fe
ot
R

~
>,

N
>~

e
oot
&
B
>
o 2L —m = N
o Y

off ox
=
et
>
o
re
925
_—):I_:“
ol
oX,
e

o
i<}
Anj

Y
oS
She
ol
>
2
i
o2
o\
)
a2

>
)8

°
>~
>
ra
>
o
o
ol
=)
)
ud

>
-

Bz o
>

A ox
2=
b
il
<
)
o
iih)
o

H

o

>
-

of off oX
[
o K
n
ui
oo
B=)
i
o,
N
o
-0,
ol
ol
kd
%0,
o,
AU

ST )
:{o i

Y

=

N

HN

Y

=or

o] &Y-(chest PA)

o
—

o N
£
o)

3 BN
o
KM
i
X
i
of
&
192}
Q.
5
)
&
)
£
lo,

ooy rlr

o

FgLo] 243 Gy-om’, 93
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B AT 66~
kgo 2 AT WHE Akl Fa 7IEAE At
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