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Effect of Reducing Scattering Radiation Exposure of Medical Staffs When Additional
Shielding is Used in Interventional Radiology

Min-Jun Kim"-Kang-Nam Baek®®-Sungchul Kim"?

Y Dept. of Radiological Science, Gachon University
? Gachon University Graduate School of Health Science
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Abstract This article is designed to look into the radiation exposure dose to each body part and the shielding effect for
workers using an additional shielding to reduce their radiation exposured by scattering radiation which is generated in a
space between the operating table and lead curtain during interventional radiology(IR) procedures, After placing a human
phantom on the table of SIEMENS angiography machine, the following measurements were taken, depending on the pres-
ence of an additional shield of lead equivalent of 0.25 mmPb, manufactured for this purpose: dose to gonad, dose to an
area where the personal dosimeter is placed, and dose to an area of eye lens is located. An ion chamber(chamber vol-
ume 1,800 cc) was utilized to measure scattering radiation. The two imaging tests were carried out as follows: fluoro-
scopy of the abdomen (66 kV, 100 mA, 60 seconds) and of the head (70 kV, 65 mA, 60 seconds); and digital sub-
traction angiography(DSA) of the abdomen (67 kV, 264 mA, 20 seconds) and of the head (79 kV, 300 mA, 20 seconds).
In all the experiments, the shielding efficiency of the gonad position was the largest at 59.8%. In case an additional
shielding was used as protection against scattering radiation that came through the operating table and the lead curtain
during an IR, the radiation shielding efficiency was estimated to be up to 59.8%, leading to a conclusion that its pres-
ence may effectively reduce the radiation exposure dose of medical staffs.
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Fig. 1. a) Space where scattering radiation is generated
between the table and lead curtain during IR, b) Measurements
of scattering radiation with additional shielding in place
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Table 1, Absorbed dose of medical staff depending on whether additional shielding is used during fluoroscopy (Unit: mGy)

Gonad position

Personal dosimeter "
Eye lens position

position

Not shielding 0.32 = 0,015 0.20 = 0.005 0.09 = 0.001
3 pulse/s Additional shielding 0.14 £ 0.004 0.12 = 0.006 0.09 £ 0.005

Abdomen Shielding  efficiency(%) 56.2 40.0 0.0
Not shielding 1,53 + 0,023 0.95 + 0.021 0.40 £ 0,020
15 pulse/s Additional shielding 0.67 £ 0,017 0.59 £ 0.031 0.39 £ 0.065

Shielding  efficiency(%) 56.2 37.9 25
Not shielding 0,37 = 0,017 0.28 = 0,003 0.13 £ 0.005
3 pulse/s Additional shielding 0.22 £ 0.002 0.19 £ 0.003 0.13 £ 0.005

Skl Shielding efficiency(%) 40.5 32.1 0
Not shielding 1.83 £ 0.442 1.34 £ 0,168 0.61 = 0,042
15 pulse/s Additional shielding 0,99 £ 0.026 0.97 £ 0.012 0.60 = 0.020

Shielding efficiency(%) 459 27.6 1.6

Table 2, Absorbed dose of medical staff depending on whether additional shielding is used during DSA (Unit: mGy)

Gonad position

Personal dosimeter

Eye lens position

position
Not shielding 5.18 £ 0.252 3.01 £ 0,682 1,28 £ 0,069
Abdomen Additional shielding 2.08 + 0.163 1.85 + 0.288 1.22 = 0,131
Shielding efficiency (%) 59.8 38.5 4.7
Not shielding 10.94 £ 0.907 6.63 £ 0.569 4,17 £ 0.781
Skull Additional shielding 5.44 + 0.351 5.78 £ 0.823 378 £ 0.451
Shielding efficiency (%) 50.3 12.8 9.4
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