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Abstract

The purpose of this study is to investigate the effect of CT contrast agent and MRI contrast agent on the area
dose in the body when using automatic exposure control system in general radiography. After making rectangular
holes in the center of the abdominal thickness paraffin phantom, CT contrast agent and MRI contrast agent were
respectively diluted with physiological saline solution for contrast medium dilution ratio of 10:0, 9:1, 8:2, 7:3,
6:4, 5:5, 4:6, 3:7, 2:8, 1:9, 0:10%. Each experiment was set to 78 kVp, 320 mA, which is the proper condition
for KUB photography, and thereafter a total of 30 inspections were made for each dilution ratio using an
automatic exposure control device, and the area dose corresponding to the dilution ratio of each contrast agent,
Average comparison and correlation analysis were performed on the exposure index. As a result, the CT contrast
agent and the MRI contrast agent appeared different in area dose according to the dilution ratio(p<0.05), and as
the dilution ratio increased, the area dose increased for CT contrast agent and MRI contrast agent(P<0.05). In
each test, the exposure index showed the manufacturer's recommendation of 200-800 EI value, and the exposure
index and area dose increased as the area dose increased(p<0.05). In conclusion, CT contrast agent and MRI
contrast agent confirmed to increase the area dose by general imaging test using all automatic exposure control
device. Therefore, it is considered that it is necessary to perform it after the contrast medium has been excreted
sufficiently when using usual imaging test after using the contrast agent in CT and MRI examination.
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I. MATERIAL AND METHODS

1. MATERIAL
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AV =S ‘i‘l‘c‘ii‘:}[Flg 1].

(b) Paraffin phantom

(a) DR X-ray system
(AEC)

(c) The hole of phantom

Fig. 1. The equipment used in this experiment.

2. METHOD
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(a) The exposure conditions indicated on the
DR system

(b) Experimental process and field

Fig. 2. Experimental conditions and process.

3. STATISTICAL ANALYSIS
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. RESULT
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MRI ZGAE 340} thehd 9 fig 33} ek

(b) Dilated images of
normal saline and MRI
contrast media

(a) Dilated images of
normal saline and CT
contrast media

Fig. 3. Normal saline and contrast media dilution
images.
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1. Mean ANOVA test of DAP and EI of normal saline and CT contrast media.

The DAP was the highest in the CT contrast media and the DAP was the lowest in the normal saline. The DAP
increased with increasing dilution ratio of CT contrast media. NS(Normal Saline) CT CM(Computed Tomography
Contrast Media).

Dilution of DAP (dGy - cm El
NS €T €M Mean + SD P Mean + SD p
10:0 1.910 + 0.005 340.313 + 0.752
9:1 2.372 + 0.010 356.421 + 0.873
8:2 3.013 £ 0.008 399.930 + 0.863
7:3 3.538 £ 0.008 444852 + 0.900
6:4 4.171 + 0.045 443.420 + 6.352
5:5 4.921 + 0.059 <0.05 461.153 + 6.300 <0.05
4:3 5.827 £ 0.015 481.921 + 0.963
3:7 6.669 £ 0.018 484.503 £ 1.120
2:8 7.240 £ 0.023 482.234 + 1.110
1:9 8.211 + 0.020 480.506 + 1.522
0:10 9.050 + 0.030 483.976 + 0.910
I-DAP I-El
10 600
2 500
400
&
300
4
200
2 100
o o
10:0 o:1 82 73 6.4 5.5 4.6 37 28 1.9 10 10:0 o:1 82 73 6.4 5.5 4.6 37 28 1.9 10

(a) The change of DAP according to the dilution ratio of
normal saline and CT contrast media

Dilution ratio of normal saline and CT contrast
DAP)

(X-axis :

media, Y-axis :

(b) The change of EI according to the dilution ratio of
normal saline and CT contrast media

. Dilution ratio of normal saline and CT contrast

. El)

(X-axis
media, Y-axis

Fig. 4. Changes in DAP (Dose Area Product) and EI (Exposure Index) with dilution ratio of normal saline and CT

contrast media.
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Table 2. Mean ANOVA test of DAP and EI of normal saline and MRI contrast media.

The DAP was the highest when the MRI contrast media was used and the DAP was lowest when diluted with 7:3
normal saline and contrast media. The MRI contrast media had a positive correlation with DAP increased by 0.685 as
the dilution ratio increased(p<0.05). NS(Normal Saline), MRI CM(Magnetic Resonance Image Contrast Media).

Dilution of DAP (dGyem’) EI
NS @ MRI CM Mean + SD P Mean + SD P
10:0 1.884 + 0.018 376.553 + 4.174
9:1 1.880 + 0.021 364.398 + 4.447
8:2 1.884 + 0.017 349.914 + 4.675
7:3 1.861 + 0.019 340.016 + 3.832
6:4 1.866 + 0.016 319.617 + 3.021
5:5 1.878 £ 0.021 <0.05 330.613 + 3.721 <0.05
4:6 1.920 + 0.004 322.775 + 0.750
3:7 1.918 + 0.004 312.287 + 0.553
2:8 1.925 + 0.004 304.049 + 1.003
1:9 1.912 + 0.010 316.195 + 1.842
0:10 1.938 + 0.004 279.442 + 0.907
Gd-DAP Gd-El

1925

19

1.875

1.825

18
10:0 91 8:2 7:3 54 55 a6 37 2:8 19 010

100 91 8:2 73 64 55 a5 37 2:8 19 010

(a) The change of DAP according to the dilution ratio of

normal saline and MRI contrast media

Dilution ratio of normal saline and CT contrast
media, Y-axis : DAP)

(X-axis :

(b) The change of EI according to the dilution ratio of

normal saline and MRI contrast media

: Dilution ratio of normal saline and CT contrast
media, Y-axis : EI)

(X-axis

Fig. 5. Changes in DAP (Dose Area Product) and EI (Exposure Index) with dilution ratio of normal saline and MRI
contrast media.

IV, DISCUSSION AND CONCLUSIONS
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A%, =A<l il H vlaet A S shlth 1 A3, CT 2J A9 MRI 29 A= 34 vl &
of met HAMEFe] hEA YEFRIL(p<0.05), 34 H]Eo] FIhEe] mEl CT 2P A< MRI 23 A= WA
AeFo]l ket Ao E YESTH(p<0.05). 7 AAFA A w=E X A=A A5 ARl 200-800 EIfES U
Ellon, wEX] et WAAGE WMo SIS mE AR S th(p<0.05). A2H o= CT
ZG A MRI 2QJ A= B A5 Ao G2 & AFEshe dutdEe] HAbd A dAAZS S7HA1 7= A
< skl weEbA CT9 MRI HALA] 2 A1S AFESE & AutEe] HALS 3 woli= 2GA7F S8
5| mjAdE § Alddstolof 3 Ao = Az ETH
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