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Evaluation of the signal intensity of magnetic resonance angiography in
accordance with the dilution rate of the
contrast agent
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Abstract Dilution of the contrast agent by analyzing the change in the signal intensity during MR angiography in
accordance with the viscosity and osmotic pressure minimizes the side effects, and improves the image quality. The
contrast agent molarity changes by the dilution of the contrast agent in the blood, as it is injected, which leads to
a change in signal intensity. Based on this principle, a phantom was prepared and experiments were performed. After
the phantom experiment, a clinical experiment was conducted using the results of the phantom experiment. From
November 2013 to January 2014, a group of patients were classified into diluted contrast agent (30 persons) and
undiluted (30 persons), and the signal intensity of the cerebral vessels was compared. The signal intensity of the
phantom according to the molarity of the contrast agent increased sharply from 0.0125 mmol, reached a peak at 20
mmol, and achieved equilibrium from 200 mmol. Based on the study results, the signal intensity of the blood vessels
in the brain through were compared in a clinical experiment. All the brain vessels in the imaging range with diluting
a high content of the gadolinium contrast agent showed high signal intensity. This result supports the phantom
experiment and means that using the 500mmol diluted contrast agent is better than using 1000mmol undiluted contrast
agent because it is easier to approach the 20mmol level needed to achieve the highest signal intensity. This study
has significance in that it can minimize the high viscosity and osmotic pressure, which can cause side effects and
improve the image quality using the method of the dilution rate.
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[Fig. 1] Self-made phantom of mol concentration
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[Fig. 2] Phantom trials image for ROI setting

2.2 AHAH
2,21 LMAFo| HACHA
A 'd% phantom 2% 2 }01] npero = /\] ag 59

oy
_>|~L
(@)}
o,
mlo
2
fo
o
BN
N
™
T
o
>,
X
3
ol
o
M
1%
1o
=
oi

© 2 A Table 11.

[Table 1] Departments subjects

Department Frequency Percent(%)
Neurology 21 350
Liver transplantation surgery 12 20.0
Health medicine 8 133
Gastroenterology 6 10.0
Cardiology 4 6.7
Cardiovascular surgery 2 33
Vascular surgery 2 33
Others 5 84
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[Fig. 4] Phantom signal intensity curve of contrast
agent mol concentration change
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0 Rt
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Rt. internal carotid artery(ICA) ROI [Table 2] Signal intensity ANOVA of contrast agent

0}

© Lt. internal carotid artery(ICA) ROI -

® Rt. extemal carotid artery((ECA)) ROI mol concentration change

0 Lt. external carotid artery(ECA) ROI |

® Rt. vertebral artery(VA) ROI Suerf Mean F Sig.
© Lt. vertebral artery(VA) ROI Sequare Sequare

{0 basilar artery(BA_ ROI Between ~

() anterior cerebral artery(ACA) ROI G 20836443.02 595326.94 284450.49 000
@ Rt. middle cerebral artery(MCA) ROI ATOUps

® Lt. middle cerebral artery(MCA) ROI Within ) )

M Rt. posterior cerebral artery(PCA) ROI Groups 218499 2.09
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® back graund ROI Total 2083862801

[Fig. 31 Clinical trials image for ROI setting
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[Table 3] Socio-demographical variables

Percent(%)

68.3
317

17
33
83
317

Division
Male
Female

30 under
30-39
40-49
50-59
60-69
70-79
80 up

Frequency
41
19

1
2

=

Category

Gender

ol

Age 19
18
12
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[Table 4] Intravascular contrast agent diluted due to the
signal intensity

Category Undiluted Diluted ; Sig.
(mean+SD) (mean+SD)

aortic arch 153.07+41.86 163.53+40.03 99 326
Rt CCA 186.60£50.32 201.14+32.40 1.32 192
Lt CCA 181.90+45.78 196.77+31.02 147 146
Rt ICA 21553+59.25 235.41+41.82 1.48 143
Lt ICA 205.63+53.40 227.97+40.39 1.81 076
Rt ECA 180.97+41.42 211.90+36.16 3.08 003
Lt ECA 173.4040.71 201.73+31.44 302 .04
Rt VA 197.70+45.56 221.87+36.13 228 027
Lt VA 190.07+47.58 219.67+34.21 267 010
BA 171.17+43.23 203.30+35.10 316 .003
Rt MCA 157.63+33.81 178.76+26.83 265 010
Lt MCA 151.23£34.9 168.8625.20 2.21 031
Rt PCA 132.90+34.97 153.93+30.39 249 016
Lt PCA 124.57+30.24 148 23+28.62 309  .003
ACA 134.40+28.34 161.97+24.93 39%  .000
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