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(0.8-1.6 ppm) , 20-24 ppm, 3.2-3.4 ppm, 3.9-4.1 ppm, 5.2-5.4 ppm
: 11.3-43.4% ( 26+ 8.9%)
' (21 , 92%) ,[  08-16

ppm / 1 010-097(  0.66¢ 0.21)
(r=0.478, p=0.014).

(Magnetic Resonance Spectroscopy, MRS)

(10-12).
; (bile
. salts, 67%), (phosphorus, 22%),
' ¢P) (H) (bilirubin)
@, (13,14).
’ , (liver)
(2-9). (15-17),
0.9 ppm 1.3 ppm
G, 7-9)
* 1999 (INHA 26 . 30
20575)
2001 6 8 2001 10 27 ) 19 7 . 12

- 127 —




15T
(Signa Horison, General Electric Medical Systems,
Milwaukee, U.S.A.) .
TORSO FMPSPGR (Fast Multiplanar
Spoiled Gradient Echo) sequence (TR=125 ms, TE=18 &
4.2 ms, flip angle=90°) (in—phase,
TR=125 ms, TE=4.2 ms) (opposed—phase,
TR=125 ms, TE=1.8 ms)
(ROD
Sh
(Sly) (Os)
(Fig. 1).

DSi = {(Sll - Slo) / Sll } x 100

localized proton STEAM (STimulated Echo Acquisition
Technique) sequence (TR=3000 ms, TE=30 ms, number
of scans=128, one NEX) 1-8 cn?®
single voxel
(Fig. 2). SUN SPARC 20
(SUN microsystems Inc., U.S.A))
Analysis/General Electric (SA/GE)
. 0.8-1.6 ppm
, 20-2.4 ppm, 3.2-3.4 ppm, 3.9-4.1 ppm, 5.2-54
ppm ,
(Asum) Avipia) (Fig.
3).

Spectral

Ripia (relative lipid peak ratio) = Aypig / Asum

Pearson’ s correlation coefficient
p 0.05

Dy={(S—Sly)/SI}x 100 11.3-434% ( 26+

8.9% ) (Table 1).
21 (92%)
(0.8-1.6 ppm) , 1 3.2-3.4 ppm
, 3.9-4.1 ppm - Ripia [ 0.8—1.6ppm
/ ] 010-097( 066+ 0.21)
(Table 1).

Pearson’ s cor—
relation coefficient
(r=0.478, p=0.014) (Fig. 4).

(Dixon method) ,
(spin—echo) ,
(standard spin—echo T1-weighted image)
(spin—echo T1-weighted image with fat and water signal
at opposite phase at the TE)
, (18-22).

(gradient—

echo)

\ l

A B

Fig. 1. A. Three ROI located in center of gallbladder cavity to measure signal intensity on in-phase Fast Multiplanar Spoiled
Gradient Echo images.

B. Three ROI located in center of gallbladder cavity to measure signal intensity on opposed-phase Fast Multiplanar Spoiled
Gradient Echo images.
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TE , , 11.3-43.4%( 26.0,
. TE ,
(chemical shift) 180, . Table 1. Signal Intensity Difference on In- and Opposed-phase
TE Gradient Echo Imaging and Relative Lipid Peak Area Ratio on '‘H
15T TE 21, MR Spectroscopy of 26 Normal Gallbladder Bile
6.3, 10.5 msec , 4.2, 84, 12.6 msec Sex Age Dy Riipid
. TE TE 1 F 32 33.9 0.60
To* 2 F 28 114 0.63
3 M 30 26.4 0.54
4 F 59 13.6 0.46
TE (23). 5 M 30 43.4 0.87
6 M 55 35.2 0.97
7 M 29 30.3 0.79
8 M 30 21.6 0.57
9 M 32 28.1 0.61
10 M 64 11.3 0.10
11 M 30 27.9 0.73
12 M 44 12.1 0.37
FMPSPGR ' 13 M 27 27.6 0.79
14 M 41 28.1 0.88
15 M 41 31.9 0.94
16 F 39 25.1 0.82
17 F 32 11.3 0.50
18 M 30 22.3 0.59
19 M 43 29.6 0.81
20 M 25 38.2 0.51
21 F 21 28.1 0.34
22 M 31 30.5 0.88
23 M 30 17.5 0.89
24 M 26 34.3 0.69
25 F 26 204 0.87
26 M 33 35.5 0.61
mean 26.0 0.66
SD 8.9 0.21

D;: signal intensity difference
Rlipid: relative llpld peak area ratio

Fig. 2. Localization of 1—8 cm® sized ROI voxel in center of

gallbladder to perform 'H MR spectroscopy.
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il ' ) : Fig. 4. Correlation between signal intensity differences on in-
and opposed-phase Fast Multiplanar Spoiled Gradient Echo

Fig. 3. Measurement of relative lipid peak ratio from 'H MR images and relative lipid peak ratio (Ry;pg) of 'H MR spectra of
spectroscopy of normal gallbladder bile. normal gallbladder bile.
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Purpose: To evaluate the utility of signal intensity differences between in- and opposed-phase MRI and the
lipid peak ratio in in-vivo proton MR spectroscopy of the gallbladder as diagnostic tools for measuring the lipid
content of gallbladder bile.

Materials and Methods: Twenty-six normal volunteers underwent MR imaging (FMPSPGR) and in-vivo proton
MR spectroscopy of the gallbladder. In all cases the results of liver function tests were normal, as were choles-
terol levels, and ultrasonography of the gaubladder revealed nothing unusual. For MRI and MRS a 1.5T unit
(Signa Horizon; GE Medical Systems, Milwaukee, U.S.A.) was used. In-phase and opposed-phase coronal-sec-
tion MR images(FMPSPGR; TR =125 msec, TE=1.8, 4.2 msec) of the gallbladder were obtained, and differ-
ences in signal intensity thus determined. For proton MR spectroscopy of the gallbladder, a localized proton
STEAM sequence was employed. A single voxel of 1—8 cm® was placed at the center of the gallbladder cavity,
peak areas at 0.8—1.6 ppm (lipid), 2.0—2.4 ppm, 3.2—3.4 ppm, 3.9—4.1 ppm, and 5.2—5.4 ppm were mea-
sured by proton MRS and the relative peak area ratios of peak 0.8—1.6 ppm/other peaks were calculated. The
degree of correlation between signal intensity differences at MRI and the relative peak area ratio of lipid in
proton MRS was estimated using the p-value and Pearson’ s correlation coefficient.

Results: Signal intensity differences ranged from 11.3 to 43.4% (mean, 26+ 8.9%), and the range of lipid peak
area ratio at MRS was 0.10—0.97 (mean, 0.66% 0.21). There was significant correlation between the two mea-
sured values (p=0.014, Pearson's correlation coefficient=0.478).

Conclusion: In normal cystic bile, signal intensity differences at in- and opposed-phase MRI and relative lipid
peak area ratios at MRS varied, though both methods could be used diagnostically for measuring the lipid con-
tents of body tissue.
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