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ABSTRACT

In this study, performance of an RF shielding device using easily available aluminum foil among materials that
are not affected by magnetic fields, and evaluated its usefulness. The test was divided into those without shielding
device, the use of over-sampling, and the use of a shielding device, and the results of each were compared and
evaluated. In addition, the effect of the shielding device on the magnetic field uniformity evaluated using fat
saturation sequence that are affected by magnetic field uniformity. In the experiment using phantom, it was
confirmed that the aliasing artifact was removed in the quantitative signal intensity evaluation. In addition, it was
confirmed that the aliasing artifact was removed and not affected by magnetic fields in the ghost signal
percentage evaluation, confirming the usefulness as a shielding material.
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II. MATERIAL AND METHODS
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Fig. 1. MRI and RF shielding device.
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(a) Phantom position
Fig. 2. Planing of cylindrical phantom study

(b) Scaning geometry

Table 1. MR image parameters of test method

TR TE Slice

(ms) (ms)  Thickness(mm) NEX FOV(mm)
T1 500 10 5 1 300 x 300
T2 3000 80 5 1 300 x 300
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Fig. 3. cylindrical phantom image analysis.
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Fig. 4. Planing of ACR phantom study.
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Fig. 5. ACR phantom image analysis.
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Table 2. signal intensity(SI) of cylindrical phantom
image

without shield device over-sampling

Point 1 3.35+0.2 422+0.1
Point 2 239.55+£0.2 437+0.2
T1 Point 3 3.60+0.3 426+0.1
Point 4 9.45+0.3 8.45+0.1
Point 5 1349.57+0.2 1327.42 £0.2
Point 1 2.73+£0.1 5.88+£0.1
Point 2 180.53 £0.2 59+0.1
T2 Point 3 546 +0.1 5.89+0.1
Point 4 13.57+0.1 13.73 £ 0.1
Point 5 1723.35+0.2 1722.47+£0.3

Table 3. signal intensity(SI) of cylindrical phantom
image using shielding device

15 pm 30 pm 45 pum 60 pum 75 pum

Pl 638+0.1 6.40+0.1 632+0.1 6.64+0.1 6.42+0.1

P2 462+02 659+04 655+0.2 6.26+0.1 6.42+0.1

T1 P3 638=0.1 631+0.1 632+0.1 6.53+0.1 6.49+0.1

P4 11.33+£0.2 10.80+0.2 12.55+0.3 12.64+0.1 14.23+0.2

P5 11.18+0.2 10.76+0.2 12.62+0.2 12.68+0.1 14.52+0.2

Pl 548+0.1 548+0.1 543+0.1 556=0.1 538=+0.1

P2 548+0.1 545+£0.1 551+0.1 564+0.1 556+0.2

T2 P3 546=+0.1 543+0.1 550+0.1 550+0.1 5.44+0.1

P4 13.64=0.1 16.52+0.1 16.33+0.1 13.70+0.1 16.54+0.1

PS5 21.92+0.1 21.87+0.1 21.64+0.1 24.54+0.1 24.72+0.1
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Table 4. percent signal ghosting ratio (< 2.5%)

without over-

device  sampling 15 pm 30 pum 45 pm 60 pm 75 um
T 89 % 01 % 0.1 % 01% 02% 02% 02 %
T2 54 % 02% 02% 03% 03% 02% 03 %

(a) without shielding device

(b) over-sampling

(c) with shielding device

Fig. 6. Cylindrical phantom study image.
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Table 5. Fat-saturation signal intensity(SI) using over-
sampling

Lt SI Rt SI
Point 1 153.52+0.2 Point 4 150.65+0.2
T1 FS  Point 2 153.64+0.2 Point 5 150.48+0.2
Point 3 153.49+0.3 Point 6 150.40+0.2
Point 1 132.46+0.2 Point 4 136.59+0.2
T2 FS  Point 2 132.46+0.2 Point 5 136.35+0.2
Point 3 132.54+0.2 Point 6 136.41+0.2

Table 6. Fat-saturation signal intensity(SI) using
shielding device

Lt SI Rt SI

Point 1 153.52+0.2 Point 4 150.65+0.2
T1 FS  Point 2 153.64+0.2 Point 5 150.48+0.2
Point 3 153.49+0.3 Point 6 150.40+0.2
Point 1 132.46+0.2 Point 4 136.59+0.2
T2 FS  Point 2 132.46+0.2 Point 5 136.35+0.2
Point 3 132.54+0.2 Point 6 136.41+0.2

(a) over-sampling

(b) shielding device

Fig. 7. ACR phantom image using fat saturation.
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V. CONCLUSION
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