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Radiation doses received by patient and prevention methods in interventional

radiology procedures
XU Guo-gian

(Institute of Radiation Medicine and Public Health, Suzhou University, Suzhou 215007, China)

Abstract With the rapid development of interventional radiology over the last 20 years, the new

techniques and image guidance tools have also acquired a continuous advance. A growing number of

patients have benefited from their increasing application in clinic. Meanwhile, a close concern has been

growing for high patient doses in the interventional radiology circle in many countries. Studies have been

conducted on dosimetry and protection methods with multiple valuable suggestions.

Key words interventional radiology; patient doses; radiation protection

(interventional radiology,IR)

¢ 215007

, IR
) X
DSA ( R . CT
, MRI, 90
11
) CT



2004 6 28 3 Foreign Med Sci+Sec Radiat Med Nucl Med, June 2004, Vol. 28 No. 3 133
o s Gy -cm?, CDh
o CD; DAP
(scanning plane) ,
s , , DAP
(>2Gy); , ( 120kV) , 30%~40% 0
( 90mA) , W PSD CD ,
) PSD N
IR , o
, , 2.2
na
Bl , TLD ( ) .
- IR ’
) 0 X )
, Donald M RAD-IR ( , PSD o
) 34 (cumulative dose, CD) TLD
74%  TIPS( o @
). 64% / . , TLD
64% 97% , (phantom)
1Gy, ,
» o
2.1 , PSD
, IR ; ) ;
IR o
, ( peak skin 2.3
dose, PSD)B4  CD B4, - (dose-area- , IR
product, DAP) "3 ( entrance surface , VanomE P 2~
dose, ESD)! | (23 (12467 10 4~14 5~10  PTCA
EX ( ) 14
IR , , DAP
PSD , 46Gy - cm?, PTCA
82Gy - cm?;
, (Gy), PSD 217mGy, PTCA  391mGy.
, o RAD-IR . TIPS , /
CD  PSD . PSD ,
; CD  DAP, PSD
( DAP ) 26y ,
PSD. DAP X , X ,



134 . 2004 6
18 PSD>5Gy, ICRP (
) [4]’
. 3Gy ,
N 1Gy
, PSD
, PSD , CD
; PSD CD )
CDh , DAP
; PSD., CD DAP
3
IR )
IR
()
( PSD., CD. DAP
) b ’
2 : m
s kV/mA
(3)
(ganty) .
(4)
161

3 Foreign Med Sci-Sec Radiat Med Nucl Med, June 2004, Vol. 28 No. 3

©)

MRI

[1 JBuls N, Pages J, Mey J, et al. Evaluation of patient and staff
doses during various CT fluoroscopy guided interventions
[J]. Health Phys, 2003, 85(2): 165-173.

[2 JPerisinakis K, Damilakis J, Theocharopoulos N, et al. Accu-
rate assessment of patient effective radiation dose and asso-
ciated detriment risk from radiofrequency catheter ablation
procedures|J]. Circulation, 2001, 104(1): 58-62.

[3 IMiller DL, Balter S, Cole PE, et al. Radiation doses in inter-
ventional radiology procedures: The RAD-IR study: Part I:
overall measures of dose[J]. ] Vasc Interv Radiol, 2003, 14
(6): 711-7217.

[4 ]Miller DL, Balter S, Cole PE, et al. Radiation doses in in-
terventional radiology procedures: The RAD-IR study: Part
II: skin dose[J]. J Vasc Interv Radiol, 2003, 14(8): 977-
990.

[5 ]Vanom E, Goicolea J, Galvan C, et al. Skin radiation inju-
ries in patients following repeated coronary angioplasty pro-
cedures|J]. Br J Radiol, 2001, 74: 1023-1031.

[6 ]Gianfelice D, Lepanto L, Perreault P, et al. Effect of the
learning process on procedure times and radiation exposure
for CT fluoroscopy-guided percutaneous biopsy procedures
[JI. J Vasc Interv Radiol, 2000, 11(9): 1217-1221.

[7 Jlrie T, Kajitani M and Itai Y. CT fluoroscopy-guided inter-
vention: marked reduction of scattered radiation dose to the
physician’s hand by use of a lead plate and an improved I-1
device[]]. J Vasc Interv Radiol, 2001, 12(12): 1417-1421.

[8 JHaku T, Hosoya T, Tto H, et al. Radiation protection system
for interventional procedures of the upper extremity: evalua-
tion in a phantom model[J]. J Vasc Interv Radiol, 2002, 13
(8): 815-822.

[9 JAroua A, Burnand B, Decka I, et al. Nation-wide survey on
radiation doses in diagnostic and interventional radiology in
Switzerland in 1998|[]J]. Health Phys, 2002, 83(1): 46-55.

[10 JFletcher DW, Miller DL, Balter S, et al. Comparison of four



2004 6 28 3 Foreign Med Sci+Sec Radiat Med Nucl Med, June 2004, Vol. 28 No. 3 135

techniques to estimate radiation dose to skin during angio- study: knowledge brings responsibility[J]. J Vasc Interv Ra-
graphic and interventional radiology procedures [J]. J Vasc diol, 2003, 14(8): 947-951.
Interventional Radiology, 2002, 13(4): 391-397.

(11 ]Marx MV. The Radiation dose in interventional radiology ( . 2004-04-13)

1001-098X (2004 )03-0135-04

19211.
1 2 2
HDR ( ) L T
. ,  ESR( ) , 156m,
. 12 1%,
MR ( ) 192] 2.5%. 1.56mm,
; ; ]9211.
R144.1 A

Dosimetric advancement of high-dose-rate after-loading "Ir source
ZHANG Shu-xu', LI Wen-hud’, XU Hai-rong’
(1. Department of Radiation Therapy Center, Guangzhou Tumor Hospital, Guangzhou 510095, China; 2.
Department of Biology Medical Engineer, First Military Medical University, Guangzhou 510515, China )
Abstract High-dose-rate (HDR) "Ir source is a nuclide commonly used in the brachytherapy system.
The basic dosimetry data of the near source area is usually measured by pin ion chambers or TLD techniques,
but these methods have a lower spatial resolution than Electron spin resonance (ESR) dosimetry which has a
spatial resolution of 156pm, and the Monte Carlo photon transport simulations are taken as the golden
standard of those measures. The precision in two-dimensional dose distribution measured by GafChromic film
is reported to be 1.0%. In vivo dosimetry using TLD during HDR intracavitary after-loading brachytherapy is
a good predictor of late rectal complications. The accuracy of magnetic resonance imaging  (MRI) Fricke-gel
dosimetry for three-dimensional dose distribution is about 2.5% with a spatial resolution of 1.56mm. The
optical computed tomography polymer gel dosimetry has a unique advance than MRI gel dosimetry.

Key words high-dose-rate; after-loading brachytherapy; '“Ir source; 3-dimensional dose
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