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Abstract : This study proposes a quadrature-typed inside-out receiver coil to obtain magnetic resonance(MR) images of lumen
wall. This means that the coil should receive the signals from out-side of receiver coil. This coil has wide and uniform
sensitive region to compare with previous coils such as anti-solenoid coil, octal-pole coil and so on. These coils have the
disadvantages that sensitive region is narrow and inhomogenous. The proposed coil is consist of two saddle coils of which
directions are orthogonal to one another. The sensitivity maps of octal-pole coil, single-saddle coil and quadrature-typed
inside-out coil were obtained by computer simulation. And phantom images for each coil were obtained to evaluate the
performances of the coil using both 1.5T superconducting and 0.3 permanent magnet MRI system. The uniformity of
quadrature coil’s sensitivity map was superior to that of octal-polel coil. Experimentally measured SNR of quadrature coil is
also 36% higher than that of single-saddle coil. This study shows the possibility of quadrature-typed inside-out receiver coil
for the MR lumen wall images.
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Fig 1. The structure of octal pole inside-out receiver coil. (a) side-view and (b) front view with rectangular coordinate
system. Arrows indicate the relative direction of current on the coil wires
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Fig. 2. The proposed structure of quadratic inside-out receiver coil. (a) A saddle coil with (b) another 90° rotated saddle
coil. (¢) Each saddle coil has tuning circuit. Output signals are added to send to preamplifer after the phase of one
output signal from tuning circuit is shifted by 90° degree

a8 2. MotEl SFAA ApplAde] T, (a) Shtel b YD (b) 90° YE
o} & MEtalzel £3 AEE 90° Mol A2l F Osto] HE MZE Hert

7t
=

og
o

rir

ChE odze. (o) 2 =22 Fgh 3|28 7R «

J. Biomed. Eng. Res: Vol. 22, No. 5, 2001



388

A

e

7189 ety HY, 83 FUES
map)E Tata AotE AAAALFA T A v @t
H7beh = gz e § ARHSAAIdH Ad
JARAZTLY 7 o e AZE woa
stk & Aol F4d 51U =D
A phantom #9& #Esv|d 7P 45k

[l A
!

2 Q7oA Aere HARARAL 19 29 TR AR
Sgich 1Y 29 2L A1y Fael dgRds wEsl 4
# bz g @9 Add FHHoR 1Y 39 vehd

3 7ZF =X E(sensitivity

2
E:A

1

tio 1

=
1 [)

X

=
=

H

o

-

-
gl gl

arlel YL 278 HEL °]5S AF 3em, o] 5ecmd] F
g28 9% QoA Az ety oz 43z wde] HEE

st 19 3o0A ZY9 Zoje ¥ 29 27E wEHI
A& Last LdE 47 3.14cm$} 1.57cmE AAEeH 39
9] Aol L& 4ecmZ 3tk 1Y 39 AAZY & wEolz
FYL AE 3cm Zo] 5emd E2AE d%d 734 O¥
2a)8 T2 HEE Yk o] Yo ® i 19 2(h)9 =
A& Qo] 18 2Ac)d AAATYLS At

U Mg R

e
y

A

i

Fig. 3. The design diagram of the unfolded saddle coil
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Fig. 7. Computer simulated sensitivity map of (a) single
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homogeneous sensitivity profile in circular direction at
outer region of coil wire than that of single saddle coil.
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Fig. 8. Picture of (a) an unfolded coil and (b) manufac-
tured saddie coil on the plastic cylinder
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a3 10. Phantom image. Phantom was filled with water
dopped with CuSO4, MnCl2 or Gd-DTPA. (a) Axial image :
vertical plane to the coil (b) Sagittal image : Horizontal-
plane to coil direction (see dotted lines of phantom figure
at Fig. b)
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Fig. 12. 1.5T phantom images obtained by (a)
single-saddle coil and by (b) quadrature coil. Circles in
two images represents the LOI's to measure and analysis
the image signal intensity
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