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Study of fat suppressed MRI using adiabatic pulse
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Abstract :

The aim of our study was to compare between fat-suppression method with adiabatic pulse and that without

adiabatic pulse, i.e., spectral presaturation with inversion recovery (SPIR), when radio frequency (RF) penetration affected
degree of fat-suppression. We determined the signal change and image uniformity in fat-suppressed area under varying the

coil loading with sodium chloride solutions. The adiabatic pulse method showed greater degree of fat-suppression and

image uniformity more than SPIR under especially higher density of sodium chloride solutions or a big body if inversion

time of the adiabatic pulse method was appropriately set. The adiabatic pulse method makes it possible to evenly suppress

the fat signal without affecting the RF penetration.
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Fig.1 Pictures of phantom (a) a cubic phantom is consists of
neutral fat (triglyceride) floating on manganese chloride
solution (MnClz + 4H20 : 0.08g/L) into (b) the large container
(10 L) filled with sodium chloride solution (0.05 ~1.6%).
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Fig.2 Positions of regions of interest for determing
(a) fat restraint rate and (b) unformity of fat suppressed
image in healthy volunteer.
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Fig.3 Relation between fat restraint rate and density of sodium
chloride (NaCl) in each method.
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Fig.4 Relation between image uniformity of fat suppresed image
and density of NaCl in each method.

BEMHHMHIEE 2 V- CHRf% L, Fig. 2 @ X IZB.OEIS R 3
L CHRIAE B30I B X O sEI O3 — M % i E L 72,
W& 77 v PAFEBREFLUSLAEEZ AV, TIIE S0

msec & L7z, B, BERTI T4 T7TDOT—F DINEIC
iob\“Ci AWFEDONE %=+ 23 L, EEWIC TR
B7-0 b T L7-.

3. BR

31 Tyl MAICHTBEHE

Wi, )V Z JRIEINHIEE B X OF SPIR ¥ O IRIE 53 ==
EXEALTF B ) 7 DOKVATCRRE & DR E Fig. 3 1R, 1l
FhE BT MV T LAKEWOUREED S < %= 5 LRI
HIEDRAMET L7z, Wish OV 2 JRI5HniHE & TI 25 50 msec,
80 msec DI, NEIHHIHIRIEATE 22> 72, SPIR PHIAKETE
DIEFENT04% %2 5 & SBIRIIIHA) RS ET L7,

PRGSO —BE O E L 72 #5 R % Fig. 4 1R 7.
BETFHIHIRD SRS T & —FEIZE T L 7=,

3.2 AFIC &L BEHM
Wik, XV Z B FEH)EE 1 SPIR 12 R T4

HATRECTH - 72 (Fig.5).

A HRBGENEEE D F 05 — AN

PRI
% 72 NRIAEN SIS WrEh v
» o7z (Fig. 6).

4, E=R

PEBAA DR R\ 3R s D3 — BE R BRI 7 #0ifi] RF /v
ADRBELINZ L > TRZ L. WTEORINHNHIZN R D&

1.0
—**_ — T ROI position
08 oo
01
g 06| 02
2 o3
= 04
£ 04
<
= 02 1
0

SPIR Fat suppression with

adiabatic pulse

Fig.5 Comparison of fat restraint rate between SPIR and fat
suppression with adiabatic pulse in each region of interest
(ROI) in healthy volunteer (see Fig. 2 (a)).
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Fig.6 Comparison of image uniformity between SPIR and fat
suppression with adiabatic pulse in each region of interest
(ROI) in healthy volunteer (see Fig. 2 (b)).
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Fig.7 Water restraint rate with each of fat suppression pulses.
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Fig.8 Relation between fat restraint rate and density of NaCl in
each method after corection of the water suppression.
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