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The purpose of this study is to evaluate the reproducibility and usefulness of an image through the fusion of the computed
tomography image and the magnetic resonance image by using a self-produced phantom when planning the treatment, and also to
compare and analyze the target dose on the acquired image. The size of small hole and the reproducibility of capacity existed in the
phantom on the image of the phantom obtained by the computed tomography and the magnetic resonance image of the phantom
scanning with different intensity of magnetic field are compared, and the change of dose in the random target is compared and analyzed.
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Fig. 1. Split view showing the registration of the CT and MRI.
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Fig. 2. (Color online) Computed Tomography Magnetic Resonance
Imaging (CT MRI) fusion (A) before, (B) after.
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Fig. 4. (Color online) For the registration study manufactured
phantom by CNC (large hole Diameter: 279 mm, small hole diameter:
29 mm, small hole interval: 26 mm).
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9 CT number #to] th2 ZA7HEE0 27 28.5mm
o Fe QYIS AlskThFie. 4),

W07 WE-S LightSpeed 4.0 RT CT(General Electric
Corp., USA)E ©]83}d 120 kVp, 200 mA, Slice thickness
125 mm=z #9393, MRIGAS SIGNA 1.5 Tesla MRI
(General Electric Corp., USA)?} Archieva Qusar Dual 3.0
Tesla MRI(Philips Medical System., Netherland)S] body
coils AME3IATE 1.5 Tesla MRI T 2 F=294e] s
= TR: 4000, TE: 85, Matrix: 384 x 270, Slice thickness:
2mm, GAP: 1 mm, FOV: 36, Scan time: 4% 30x%Th.
3.0 Tesla MRI T2x%33e] @dW4~= TR: 5705, TE:
90, Matrix: 532 %270, Slice thickness: 2 mm, GAP: 1 mm,
FOV: 36, Scan time: 5% 20T}

1. CT number X&A LI}

CToll 23 i) A LaEES CTRolERE AS 2t
Z3I=H ol XAl ZebAlge) BRio] 9lom, Hounsfielddk
(HU)o-Z vt 5 Slth

Table 1. Electron density relative to water and mass density of the
phantom insert materials.

Mass density  Electron density Electron density

Material (g/cc) (% 23 electrons/cc) (relative to ,0)
Brain 1.05 3.393 1.037
Liver 1.07 3.516 1.052
Bone 1.11 3.73 1.117
Adipose 0.90 3.15 0.911
Inner bone 1.09 3.652 1.092
CB 2~30% 1.28 4.132 1.252
Solid Water 0.99 3.346 1.002
Cortical bone 1.69 5.052 1.612
Breast 0.96 3.261 0.956
Lung 0.40 1.632 0.395
CB 2~50% 1.47 4.815 1.458
LF.
- BOKV
Voo = 100xWV/ P
4 1 20\*.;;:1
g ses 4 | —w— 140V .
- . .
-y
——
’ >
- -
P = S — -y e
as as e s e a b ¥ ] 18 an

Electron Density (Relatrve to Water)

Fig. 5. (Color online) Relationship between the relative electron and
H.U (Hounsfield Number).
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Table II. Structure Diameters and volumes measured on CT and on 1.5 T/3.0 T MRI as reported by PACS and Eclipse system.

Hole No. CT 1.5T MRI 30T MRI
PACS Eclipse PACS Eclipse PACS Eclipse
| Diameter [em] 29.06 28.04 28.86 29.86 294 302
Volume [cm’] 600.87 68.02 6214 647.68 686 646.25
) Diameter [CI:II] 29.7 29.8 2441 243 28.71 27.92
Volume [cm’] 668.02 700.24 606.04 589.26 646.64 599.91
3 Diameter [cm] 29.04 29.02 2834 26.58 29.71 28.92
Volume [cm’] 668.02 668.02 606.03 6214 646.64 690.14
4 Diameter [em] 29.51 294 31.65 30.64 29.37 29.74
Volume [cm’] 700.24 630.17 728.6 688.63 686 646.25
5 Diameter [CI:II] 28.79 289 28.96 29.02 29.58 292
Volume [cm’] 630.17 630.17 606.03 589.26 686 645.25
6 Diameter [cm] 292 289 27.65 28.44 29.6 30.1
Volume [cm’] 593.87 705.27 600.03 589.26 666.25 666
7 Diameter [em] 30 31 30.7 31.04 29.44 29.88
Volume [cm’] 700.24 630.17 639.2 647.6 619.91 646.25
g Diameter [CI:II] 30.75 29.12 30.94 31.44 30.04 29.54
Volume [cm’] 700.24 701.24 606.03 688.63 666.25 626.64
9 Diameter [cm] 29.27 27.54 27.81 27.78 29.17 28.79

Volume [cm’] 668.02 630.17 567.79 566.03 710.14 690.4
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Fig. 7. (Color online) Relationship between the relative electron and
H.U (Hounsfield Number).
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Table III. Comparison between CT and 1.5 T, 3.0 T MR diameter.
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Table IV. Comparison of small hole volume contoured on CT and
1.5 T, 3.0 T MRI with axial views.

2 True
Volume (mm°) (660.19 mm?)
Min. Max. Avg. Diff (%)

CT PACS  593.87 700.24 658.85 0.2
Eclipse 630.17 70527 662.61 0.4

PACS 567.79 7286 620.13 6.4

15T MRI Eclipse 566.03 688.63 625.31 5.5
. PACS 61991 710.14 668.20 1.2
30T MRI Eclipse 59991 6904  650.9 1.4

Table V. Minimum, maximum and mean doses normalized to the
isocenter delivered to the CTV delineated in CT and CT MR
fusions.

Diameter (mm) True (29 mm)
Min. Max. Avg. Diff (%)
CT PACS 28.79 30.75 29.48 1.7
Eclipse 27.54 31 29.08 0.3
PACS 2441 31.65 2881 0.6
15T MRI Eclipse 243 3144 28.79 0.7
PACS 28.71 30.04 2945 1.5
30T MRI Eclipse 2792 302  29.37 1.3

CT-15T CT-3.0T
Plan cr MRI fusion MRI fusion
Volume [cm?] 40 40 40
Min dose [%] 95.9 93.1 96
Max dose [%] 102.1 101.4 102
Mean dose [%] 99.7 98.9 99.6

= 7% oA xto]E EATHTable I1I)(Table 1V). 1.5T
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