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ABSTRACT

The purpose of this study is to investigate the correlation of blooming artifacts according to dilution ratio of
contrast agent on CT angiography images. A total of 10 sets were prepared by differently setting the ratio of
contrast media and saline in a ball phantom made by a 3D printer. CT scan images were obtained and
reconstructed by MIP and MPR techniques to obtain axial, sagittal and coronal images, respectively. After, the
diameter of the ball phantom of the image obtained after the test was measured each 30 times, a total 1800 times.
As a result, the dilution of 20:80 in the coronal plane was the smallest (p<0.05). Similarly, when dilute to 20:80
in the sagittal plane of MIP, it was the smallest as 20.39 + 0.08 mm (p<0.05). Correlation analysis between
dilution ratio and measurement size confirmed strong negative correlations in all reconstructed images (p<0.05). In
conclusion, the higher the dilution ratio of the contrast agent, the more difficult it is to measure actual blood
vessel measurement. Therefore, this study may provide basic data in future studies on actual measurement.
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I. INTRODUCTION
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II. MATERIALS AND METHODS

1. Phantom Production Process
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Fig. 1. The manufacturing process of the phantom
used in this study. Ball phantom made by 3D
printer(A) and 3D printing algorithm(B).
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2. Experimental Material

2 Ao AF8% CT scanneri= light speed V-CT
(GE Healthcare, USA, Boston)@ FAF A 2712 % 1
¥ ol A 100 kvp, ¥FAF 300 mAs, slice
thickness : 0.625 mm, rotation time : 0.5, pitch : 0.984
mm/rot, matrix : 512x512 , FOV : 24 cm?, algorithm
: standard = A 33T}

Aol ALEE EGAE Mol ey 20E 2G4
2 80= FHE 32% (320 mg/ml)S o] &3t
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3. Experimental Method

E Ao a8 29} o] A=S g3 9=
X}Xﬂ A2+t ball phantom= CT scanner®] H|o]E
el AAAIZ F Y] laser FAA ball

phantom?] F Y45 gantry9] iso-centerol] Zr=%]T},

Table 1. The test condition table used in this study

Condition Value
kVp 100
mAs 300
slice thickness(mm) 0.652
rotation time(sec) 0.5
pitch(mm/rot) 0.984
matrix 512 x 512
FOV(cm?) 24
algorithm standard

Fig. 2. Ball phantom is located in iso-center and
injected to diluted Contrast media in the ball
phantom.
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Fig. 3. Measurement of ball phantom measured in
MPR, MIP(CM:Sa), CM(ContrastMedia), Sa(Saline).
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. Data Analysis
A gh tﬂOIEit SPSS 18. O(IBM USA, Chlcago)
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III. RESULT
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Table 2. Measurement values of each image according to dilution ratio of contrast media

Unit : mm
(C]IZ\)/I/:]éa) MPR_Sag MPR_Cor MPR_Axial MIP_Sag MIP_Cor MIP_Axial

100:0 21.76 + 0.23 2091 + 0.14 21.08 + 0.02 21.33 + 0.20 20.89 + 0.10 21.00 + 0.12
90:10 21.21 + 0.12 2091 + 0.10 20.88 + 0.10 21.07 + 0.08 20.84 + 0.07 20.85 + 0.09
80:20 21.31 £ 0.14 20.97 + 0.07 20.97 + 0.10 21.38 + 0.10 20.86 + 0.09 20.85 + 0.07
70:30 21.16 + 0.11 20.89 + 0.07 20.90 + 0.09 20.87 + 0.08 20.75 + 0.11 20.78 + 0.06
60:40 20.80 + 0.10 20.75 + 0.10 20.69 + 0.09 20.84 + 0.11 20.61 + 0.07 20.67 + 0.08
50:50 20.74 + 0.08 20.75 + 0.07 20.75 + 0.09 20.72 + 0.08 20.65 + 0.09 20.65 + 0.07
40:60 20.73 + 0.08 20.66 + 0.06 20.67 + 0.071 20.67 + 0.10 20.57 + 0.07 20.52 + 0.07
30:70 20.72 + 0.09 20.69 + 0.07 20.55 + 0.071 20.60 + 0.08 20.51 + 0.07 20.49 + 0.051
20:80 20.53 + 0.081 20.47 + 0.05 20.49 + 0.11 20.39 + 0.0871 20.43 + 0.1271 20.56 + 0.13
10:90 20.49 + 0.111 20.58 + 0.12 20.61 + 0.071 20.41 + 0.107 20.40 + 0.097 20.44 + 0.121
pl .000 .000 .000 .000 .000 .000

p* .000 .000 .000 .000 .000 .000

CcC -.895 -.798 -.796 -.894 -.869 -.861

D/R(Dilution Rate), CM(Contrast Media), Sa(Saline), MPR(Multi Planar Reformation), MIP(Maximum Intensity Projection), Sag(Sagittal), Cor(Coronal). pl is ANOVA test.
The sign of average value 1 means p>0.05 in post hoc test.

p* means significance probability of pearson’s correlation analysis.

CC is correlation coefficient.
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IV. DISCUSSION
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