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Evaluation of usefulness of pad filled with lead sphere to correct inbomogeneous magnetic
Jfield for MRI
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[Abstract]

Pads for correction of the inhomogeneous magnetic field are sometimes used for MRI. Although diamagnetic substance
which has similar magnetic susceptibility to water is generally selected as material for the pad, material with stronger
diamagnetism than that of water may have higher ability for correction of inhomogeneous magnetic field compared with
conventionally used material. To clarify the ability of the material with strong diamagnetism, we evaluated the ability of
lead using agar phantom and chicken. In this study, lead had superior ability for correction of the inhomogeneous mag-
netic field to that of conventionally used material. Moreover, there was correlation between the ability of material and
the product of magnetic susceptibility and volume. The results suggested that material with strong diamagnetism is suit-
able for pads for correction of the inhomogeneous magnetic field.
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Fig.2 Materials used for correcting inhomogeneous
magnetic field in this study

A XEHE135mm, B190mm, JEE 28mmTdH 5 .

FERZ 7 ¥ b IR JCPE S 28mm, AFE75ml D
MAERZER 24 L T b, 2 OZI M 2
GO ICIRRE EEED T VIR T, spin echo (SE)
single-shot echo planar imaging (EPI) #i% & O
gradient echo (GRE) #& v chiff i, 5
O NICHRD O H 2 B L 7o, WAl IEAr (2 (SRS
90% @ 2mmESE, XK, 72 Y v (Poly Methyl
Methacrylate : PMMA) #HIF~Xv > b (Z2E5 3174
RS, BALBEAE0.1% D 0.5mmES 7 A
U—X (Ry gx—X w7 g —=pklisth) 2
L. ZNZNOHIEM 2 L TV % BEHIERED Hk
®AT- 7. Fig.2 (2, i U ICREAEM O Mm% 2 7R 7.

PMMA O #AL %13 -9.1ppm”, £k O Bt ik
-10.2ppm”, #HOBALRIZ-15.8ppm”, ¥ — XK
5 ADBALERIZ—6.1ppm® TH 2. LIV —XfIK
A7 ADBALE-6.1ppm ik, EALEEA R 0.08% D
Y= RfRA T AT HTHL. INLDHEMD
LA EKORALR S & 22RO % Table 12
F LD BMERICEHAIERERYSIC) OB ERKT
RS, HALARE Y 70 Y ORMEER % 23 R
(bR ERBORBUEVIFAET 5. —RANCIIHLICRHE
LR L) ERRRALRO 2 L 248770, AT b
WAL ARERALRO 2 L 23T HEEL LT T2 .

157 AZ7DMRI> A7 2 (Vantage Elan, Canon
Medical Systems) & Octave SPEEDER ~» Fa A
NEROCT, 772 b AOHLLE RS ERE Lk
BREAT o7 EPLEOHIE 37 A — 2 —1%, HEEDH
ERILRRA B GIRAZH O & D HET L b DR L,
repetition time (TR) 3,420ms, echo time (TE)
94ms, bandwidth (BW) 1,302Hz/pixel, slice
thickness 5.0mm, slice gap 1.0mm, number of
slices 19, matrix 160 x 256, field of view (FOV)
23 x 23cm, b factor 1,000 Th 5. % 72 GRE #: Dk
G35 A=z —1%, BEEO BT LA 6RH R IR
DLDIHET L2 LDOPMEAL, TR 551ms, TE 15ms,
BW 122Hz/pixel, slice thickness 5.0mm, slice
gap 1.0mm, number of slices 19, matrix 256 X
320, FOV 23 x 23cm, flip angle 25TH % .

Table 1 Magnetic susceptibility (x) of materials for correcting inhomogeneous magnetic field (Sl units)

PMMA Rice

Glass

(Soda-lime glass) Water Alr

X (ppm) -91 -10.2

—-6.1 -9.0 0.36
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Fig.3 Method for quantitative evaluation for image
distortion
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Fig.4 Example for measurement of R1/R2 value of EPI
images acquired with phase encode direction which
was perpendicular (a) and parallel (b) to direction
of static magnetic field
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Fig.5 Developed rice pad and lead pad for
correction of inhomogeneous magnetic field

Fig.6 Position of ROl on chicken wing
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Fig.7 EPI and CT images of cavity of phantom
with and without materials
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Fig.8 R1/R2 values of images acquired with EPI
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Fig.9 GRE images acquired with phase encode
direction which was perpendicular to
direction of static magnetic field

Fig.10 GRE images acquired with phase encode
direction which was parallel to direction of
static magnetic field
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Fig.11 R1/R2 values of GRE images acquired with phase encode direction which was perpendicular or

parallel to direction of static magnetic field
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Fig.12 R1/R2 values of EPI images as function of
absolute values of VX overal = VX water

Table 2 Volume of air and material for correcting inhomogeneous magnetic field in cavity and product of

volume and magnetic susceptibility

Volume of material [ml]

Volume of air [ml]

V x overall [ml] V X overa = V X water [MI]

Lead 45.9 29.1 -714.0 -39.0

Rice 32.7 42.3 -319.0 356.5

PMMA 51.7 23.3 -462.0 213.0

Glass 46.8 28.2 -275.3 400.0
Without pad With rice pad With lead pad

-———- gJ

D
Phase encode

Sagittal locator image
for phase images

Sliced position - - - - ----

Fig.13 Phase images of chicken wing after shimming and locator image for phase images
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Fig.14 Relative SD values at forearm and carpus-metacarpus of chicken wing
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