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Table 1. Position of TLD chip attach

Goggle inside

Goggle outside

Thyroid protector inside

Thyroid protector outside

Apron inside(waist level)

Apron outside(upper chest level)
Hand 4th finger(Ring type TLD)

Control room(#73WA] 54)

2. TLD A]2H
7 TLD chip

giL 3 2ol
TH7F 9o 11 FollA] LiF AlE TL 82
G HE 7} olA|2] Yx} ME o) nS=dt A} B
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Table 2. Angio equipment for absorbed dose measurment

Room Angio. Equipment FL. type
Room 1 GE Advantx LCV continuous
Room 2 Philips V-3000 continuous
Room 3 Philips MD alleva pulsed

7h) TACE(RF&Hstetad=)

QlylAo

2005.05.5E] 2005.087F4] AARE 33rolAq kxRl
TACE A4 AZte] 7 A4 H9le] Wag ok
o SE A SAsG,

) PTBD(Z 97V E+5

o))
2005.05.5E] 2005.09.7F4] HARA 23oA] ARbAR]
PTBD %A Aol 2 AlA| $918] agT ol

o SRS S,

oh A= ARt

“*iﬁ? Q)5 F-2gk TLDoM = e 8rollA] At
Hol FEe A% ] WYLy Monte carlo simulation
Aol o8] TLD F5Aeke] Alertso] Algst 7kz}e]
Ad =D FA 0.07mmPb Goggle, 0.5mmPb Thyroid
protector, 0.5 mmPb Aprono] Q3= Table 39 A
FRWASE FHORM APAT D FA, A
ZrldEEs Akl

A KVp, X7 TR, kR 5 2ol
#~HEGS BAShs SRS—78 XZEI1HS ARSI X
A SEAERS SR A F oluAT) 43.4KeVE

A=E AT Table 4). ©2] Table 5,672 ZHz}9]
Photon energyollA] FAS4AES AE37] 98 Air
kermax| & e Fo]t}”)

Table 3. Backscatter factor by Monte carlo simulation

Protector Backscatter factor
0.07 mmPb Goggle 1.0005
0.5 mmPb Thyroid protector 1.0024
0.5 mmPb Apron 1.0034

Table 4. Input item of SRS—78 program

kVp 85
Target material Tungsten(W)
Target angle 10°
Filter material Al
Added filter thickness 1 mm
Window material Glass

Table 5. Eye lens absorbed dose per unit air

Photon energy [MeV] Dr/Kair [Gy]
0.040 1.444
0.050 1.632
0.043 1.5004

Table 6. Thyroid absorbed dose per unit air

Photon energy [MeV]

DT/ Kair [ Gy]

0.040 1.355
0.050 1.670
0.043 1.4495

Table 7. Absorbed dose per unit air

Photon energy [MeV]

Hp(10)/Kair [Sv/Gy]

0.040 1.490
0.050 1.766
0.043 1.5728
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1. TACE

TACE A& 2 52385 tidow 93 4241
(81.1%), >1#F 997 (18.9%) 013101 TACE®] = 4-5-5<]
TAIEGHCO AN ARIAFS] =FW T} 52 JRe]
Hlgo] oztell Hlal 4u} =A UERsth Hi AR
59.3(£10.12)Al, TACEE A& Sl H1 3.95(£2.88)
3] CH Table 8).

TACE Al&A] et Fluoro. times 13.3(%8.07)min
ojom FFAATF A vERE AL At B Al
e} AlEAlzre] AAPE 2 Blow A EH

Aol AREE A 85 kVp(Ftoll#] 43.3keV)
2 Algsiglon, oju FdRo R S4% TLD Aol
Air kerma EAAS(SHA 1.5004, @734 1.4495)5
wore] s7HdFE e = wgkEigit)

A T 1, 29 AR ASFAYA] (continuous
fluoro mode)ol™ 3H FHAREE HAFAYA](pulsed
fluoro mode) 2.2 15 Fr/sec® FA] G4 A )

TACE ZAFA] 0.07 mmPb Goggle®] Al&o w2 A%E

Table 8. Descriptive statistics of TACE procedure
(n=523, M=424, F=99)

Min Max M SD

Pt. Age 25.00 | 90.00 | 59.32 | 10.12
FL. time [min] 2.23 46.90 | 13.30 8.07
Hand inject. 0.00 6.00 0.28 0.87

Table 9. Result of TACE Measurement

A2l M= et 53.8%2] ARES Rylom A~
FEARA o M= 77.6%°|t}k 0.5 mmPb Thyroid protector
o] ARgoll M= ASFATA I Ht 88.9%2] At
HEs BAom HEFAPTAME 92.8%% A=
Eo A= frolgh &pel7t gIStH(Table 9).

2. PTBD

PTBD 5742 104785 dPdo = Fa} 4478(42.3%), 4
2 6078 (57.7%) ol FA}e] et A% 60.98(£10.27)
AAct. AleA] Hit Fluoro. times 7.16(+5.76)min®]
Rom FEak 7F A vehd A #xpe] ol Yl
Al sl mEl AlsAlzke] HAE & ZloR EA )
(Table 10).

PTBD A 0.07 mmPb Goggle®] ARgo= it
62.7%2 MFEAAE Hlow, 0.5mmPb Thyroid
protector®] AREolME= HiF 87.9% ALl A=A
3 0.5mmPb Apron®] AR&OIAE Ht 90.5%2] TR
7t A3k

PTBD Al&e TACE Alzel Hlg] Bt FAAZR
6.14 mino|t} Ao} )FMgEL ANolA <F 3w,
EollA= 409 o] FFEJATH Table 11).

Table 10. Descriptive statistics of PTBD procedure
(n=104, M =44, F=60)

Min Max M SD

Pt. Age 26.00
FL. time [min] 1.50

86.00 | 60.98 | 10.27
36.40 7.16 5.76

[ uS v / m i n ]
Room 1 Room 2 Room 3
TLD position attenuation attenuation attenuation
dose rate dose rate dose rate
rate[ %] rate[ %] rate[ %]

outside 14.20 10.37 7.65

Goggle 51.2 56.5 77.6
inside 6.93 4.51 1.71
: outside 11.93 10.74 6.94

Thyroid 89.5 88.2 92.8
protector inside 1.25 1.27 0.50
outside 22.31 22.00 9.32

Apron 93.3 88.9 93.0
inside 1.51 2.45 0.65

4th finger of Hand 10.74 11.19 4.82
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Table 11. Result of PTBD Measurement [u
S v / m i n ]
Room 1 Room 2
TLD position dose |attenuation| dose |attenuation
rate | rate[%] | rate | rate[%]
outside | 31.96 28.71
Goggle 61.7 63.7
inside |12.23 10.43
: outside | 33.08 33.10
Thyroid 86.3 89.5
protector | ipside | 4.54 3.49
outside | 73.15 67.21
Apron 90.2 90.8
inside | 7.17 6.21
4th finger of Hand 439.82 489.44
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The purpose of this study is to evaluate shielding effect of radiation protector for interventional
radiologists in procedures by measuring inside and outside of radiation protector.

In this study, we measured the radiation dose of 4 interventional radiologists during TACE and PTBD
procedure for 4 month(2005.05-2005.09).

Absorbed dose were measured by TLD placed underneath and over radiation protector such as Goggle,
Thyroid protector, Apron and placed on the 4th finger of Hand. In addition, we measured background
radiation dose in the control room using TLD.

During TACE procedure, using 0.07 mmPb Goggle decreased average 53.8% of radiation dose rate in
continuous fluoroscopic mode and decreased average 77.6% of radiation dose rate in pulse fluoroscopic
mode. Using 0.5 mmPb Thyroid protector decreased average 88.9% of radiation dose rate in continuous
fluoroscopic mode and decreased average 92.8% in pulse fluoroscopic mode.

During PTBD procedure, using 0.07 mmPb Goggle decreased radiation dose rate average 62.7%, 87.9%
by 0.5 mmPb Thyroid protector, 90.5% by 0.5 mmPb Apron.

The average fluoroscopic time of PTBD was 6.14 min. shorter than TACE procedure, but radiation
exposure dose rate of PTBD was 3 times higher in total body dose, and 40 times higher in hand dose
rate than TACE.

Interventional radiologists must wear thicker protector recommended over 0.5 mmPb. Also, they must
use lead Goggle during interventional procedure.

Abdomen dose decreased average 38.4% by drawing a lead curtain under the patient's table, therefore,
they must draw a lead curtain to shield scattering ray.

Radiation exposure dose decreased average 59.0% by using pulse fluoroscopic mode. So radiologists
would better use pulse fluoroscopic mode than continuous fluoroscopic mode to decrease exposure dose.

Key Words : Radiation protector, Shielding effect, TLD, Interventional procedure
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