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ABSTRACT

Shielding for reducing exposure dose can make the diagnosis limited. The purpose of this study is to increase
the efficiency of radiation protection and minimize the loss of image information by producing the shielding made
of the water and the contrast medium which has different proportion and finding out the ideal proportion of them.
Each shielding materials were made of water and water-soluble iodine contrast medium with the different
proportion. The attenuation rate of absorbed dose was evaluated by the shielding materials in the plastic contents
for measuring the efficiency of the radiation protection. As a result, the higher ratio of the contrast medium, the
more efficient it is for radiation attenuation. The anatomical structure was observed most properly in case of the
solution with 20 ml of the contrast medium and most difficultly in case of more than 60 ml of the contrast
medium. In case of the signal intensity between skeleton and gas, the difference of average value had a
significant as p < 0.001. Shielding with contrast medium attenuates less than the conventional shielding but in the

examination for the sensitive part to radiation, it can be used to minimize the loss of the image information and
reduce the exposure dose.

Keywords: Loss of image information, Water-soluble iodine contrast agent, Radiation protection, Radiation shielding,
Radiation attenuation
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(a) Abdominal imaging of the child did not properly
shield the gonads

(b) Loss of image information of hip joint area due to
gonads shield in hip frontal image

(c) It is an image in which image information of a
child's abdomen cannot be observed by a shield

Fig. 1. Image loss due to radiation shield.
(a) no shielding, (b, c) shielding.

II. MATERIAL AND METHODS
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Fig. 2. Dosimeter measurement method.
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(a) Whole-body phantom

(b) Shield settings

Fig. 3. This is a shield image of pelvic cavity using
a whole-body phantom.

(b) Signal intensity of the gas
Fig. 4. Measurement of signal strength
of pelvis bone and gas.

III. RESULT
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Table 1. Absorption dose attenuation according to shield
components (unit: mGy)

Division Ist 2nd 3rd 4th S5th Avg.

Without shielding 963 968 958 963 966 964

Contrast 100ml 23 23 23 24 23 23

Contrast 60ml

+ water 40ml 69 71 68 67 69 69

Contrast 40ml

+ water 60ml 134 129 126 125 130 128

Contrast 20ml

+ water 80ml 266 257 255 252 263 258

water 100ml 620 614 624 617 621 619

Table 2. Absorbed dose attenuation ratio with shielding
compared to without shielding

Division Absorbed dose attenuation ratio
Contrast 100ml 97.6%
Contrast 60ml + water 40ml 92.8%
Contrast 40ml + water 60ml 86.7%
Contrast 20ml + water 80ml 73.2%
Water 100ml 35.7%
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Table 3. Comparison of signal intensity differences in shielding area (n=210)
Signal intensity difference
Division
n Avg SD F p scheffe
Without shielding(a) 30 726.9 75.6
Contrast 100ml(b) 30 172.0 97.3
Cont. 80 + water 20ml(c) 30 295.4 87.7
S.I Cont. 60 + water 40ml(d) 30 385.3 107.6 208.7 0.001 g>a>f>e>d>c>b
Cont. 40 + water 60ml(e) 30 510.1 78.7
Cont. 20 + water 80ml(f) 30 695.4 82.1
Water 100ml(g) 30 747.7 71.
(S.I = Signal intensity, Cont.=contrast , n=Number , Avg.=Average, SD=Standard deviation, p<.05, ** p<.0Il, *** p<.001)

Table 4. Average value of signal strength measurement
at the area where the shield is applied

Signal intensity

Division -
n S-I Joint avg. Gas avg.
Without shielding 30 3006.6 2277.6
Contrast 100ml 30 3520.4 3348.3
. Cont. 80 + water 20ml 30 3475.5 3180.1
mstg‘;?tly Cont. 60 + water 40ml 30 34456  3060.2
Cont. 40 + water 60ml 30 3440.4 2930.3
Cont. 20 + water 80ml 30 3300.5 2605.0
Water 100ml 30 3171.7 2424.0

(Cont.=contrast ,

(b) water-soluble iodine
contrast medium is 20ml

(a) water 100ml

Fig. 5. Image of pelvic cavity using mixed shielding.

n=Number , Avg.=Average)

() 40ml.

(e) 80ml

(d) 60ml

(f) 100ml

Fig. 5. Image of pelvic cavity using mixed shielding.

453



BT AE A BN BH 297k HAjol

IV. DISCUSSION
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