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1. W&

Rk, IEFHRT 7 4 7H3 1041, [HEEFED 40
Bl TEHRT 27 4 7IEHMEL THI, 2otk 36l 4
Wild 24 5% 5 TT% (Y 445%) IEE KT 747
BN b A, BEERHAEZE ST, 2 OMoOlHE
REEHHE L T, [BAEF SN 21 f1, 2ot
D319 B, FEHSIE 23 0 5 85 7% (FT 60 %), THAD
AEHET2HTHY | RIBERG % OMOHERR
BEEL TRy, BEITERN T < IERMED
PHA S 7R O, IR OAARHER IR E S I BE
RIEA B 3341 GERIZ 2R Th 2, Eliez
BT 2LV REOERE S9N H 5
I OIEEEINER 2 3 2 H 3R LTz, BRlR &
L CHIE 2 BT 2720, M2 T v — 0%
W ERMER LT, IEHRT v T 4 7 L IHAEE DR
. RN X AR 1% o 72 (Mann-Whitney  test,
P=0.18), £ 7z IEH R T > 7 4 7 OF I FIEAEE &
D HBEEIED > 72 (Mann-Whitney test, P <0.01), JH
FOZWNEEH] US TiTbh/z, IHAERE I mm 25
20mm Tholz, HAOEZ [ {EH»r LB TH>T2,

Z OO TICE L Tl S OEF mEEE
SWEEREBTED , NV Y FES IR THETL
7o Flz. ETOYEREE T L. MAERNCTES 723
BEATV, FEC TRIEZE T ST L 72,

2. BRERE

1) USIZBIF % HHZEHil

WA AR 4 RERIRT D S BR B & LTz, BEIZE T
US I CHBEAR 2 HIES 2 720, [HEORELD
TS 2 R U 72 o US 13 RI— OB 3T L 72, 5
AL SSA-340A (RZ. H) TdH %o

2) MRCP 12 B % JHEEFHiffids & OMHI-HEHH A

{F P8 IX MAGNETOM Symphony 1.5 tesla super
conductive system (Siemens Medical Systems, Ger-
many) TH 5,

MRI A IC FEBEEOFES 2B TS ¥ 572
WDICERE T =) Y 6g RIFKEEE) 2Nk
7z,
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i MRIRE & & L C T1E F 5 140/4.5/1/90/
154256 (TR/TE/excitation/flip angle/matrix) D7k
SR T2 SEEG 4210/92/1/170/256 X256 (TR/TE/
excitation/flip angle/matrix) OZAFEWTER, half-Fourier
acquisition spin echo (HASTE)
1500/92/1/170/256x256 (TR/TE/excitation/flip

single-shot  turbo

Fig.1 A and B. HASTE method.
A. Gallbladder long axis imaging. The largest dimen-
sion was set to the long axis (arrow).
B. Gallbladder short axis imaging. A section perpen-
dicular to the longest dimension was imaged. The two
lines orthogonal to each other in a section with the
largest area were set as short axes 1 and 2 (arrow).
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angle/matrix) O ZKFEWERB L ORIk &, 8 FFIan
rapid acquisition with relaxation enhancement (RARE)
8000/900/1/150/256 % 256/300 mm/60 mm (TR/TE/
excitation/flip angle/matrix/field of view/slice thick-
ness) ZHR{RL 72,

HTMRIC &Y HEAEZHE T 572012,
HASTE &% Fivs WIS 1112 CHHEE O Fifil K O
- 72T THhoE Lz (Fig. 1)

 HIZHEWL T 10493[E D dynamic  MRC 217577,
dynamic MRC X RARE # 5000/904/1.8/1/256 %
256/300 mm/60 mm (TR/TE/TA/excitation/flip
angle/matrix/field of view/slice thickness) % >, IFf
=1k 21T 2 WIRRE T, 5 BPREIRR & &1 10 R g
U7zo &5 AN B L Tl 38H O MRIRE OB R
fRLU7z 8 Ji[AID RARE 2212 L, TESEIEE H3HE
B S . AR S R & RE S E
2B IRWIATTRR L 72,

3) NEMGF R A ORHZERHTS & OHET-HE S

BT R ERTRTOMEAL T, MRIE 5 —RpR%E
L. B EROER Uiz, R L L TAEDIIH |
fiil (RERART 8 ) 2 L7z, HRRGR &L 30 434815k
Wil J7ik % Vv US I CIRBR A HIE L, &

HOE OB R ¥ M

REY =V ey 3g (RKIEEEE) 2ENRS©. g
H BT 35 73212 Sz il 72 5k % Flvs MRIIZ T
JHEECAE 2 HE LTz, HERGE AT 40 5350 & FE 10
53D Dynamic MRC 2175 7z,

3. FERAE

1) FEZEIHERED R

MHEEERE 1. IRRA R AT O US Hifrs X O
MRI {5 % T, PIT O THEINHER 2 H H
L. ML 72,

PHZEZTE = SRl >} TG | X} G 2 X 7/6'9'9 (Fig. 2)

HEBEHEZR = { (BT ATARE) — (BT ) + (A
HITAEAE) X 100 (%)%

<d @ Shorter axis 1
v

Longer axis

Shorter axis 2

Gallbladder volume = Longer axis X Shorter axis 1 X Shorter axis 2 X 7 /6

Fig.2 Method of calculating gallbladder volume.

Fig.3 A-H. Dynamic MRC, RARE method.
A, H. Negative bile excretion.
B-G. Positive bile excretion.

G H
bt -

When a high signal from the lower end of the common bile duct perfusing to the

duodenum was observed, it was considered to be positive bile excretion.
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2)  JE-HEMEE DR

JIE 31 M BE (. M i 2 B R B O 1053 [ O
dynamic MRC O & -+~ OIHHRHT 2
E =% — 0 dynamic B CEZE L CRHMi L7zo TER
B 2 o PEt S iR ~FER T 2 EfES 2 H
HHEERBE & LY (Fig. 3), ZOREBUEEDRL 72, i
L CREBDRD 5N E5E T 1 E & Uz, [HiE
ZABIILATORTHEE L, FHic Az,

AR = (B R HE I R 50 — (BT BT R
[F1%5)

3) AR

JEEREREEE OFEIE & & 2 Bt T —5 &
L . total bilirubin (T-Bil) f&, y-glutamyl transpe-
ptidase (y-GTP) f{H. alkalinephosphatase (ALP) {E%
FAV 7z PHA B O AL ARRER R I3 . MRI O TS
nr 2 HuiroYHEciEonicbDTH 5, T-Bil
1% 02 2> 5 5.6 mg/dl (IE%H 0.25~0.95 mg/dl) TdH
D EBEEERLIZDDE 8HITH oz y-GTPEIX
9,5 1,864 U/l (IEH 2~41U/l) ThH Y., BH{E%
AUz DX I5HTHolze ALPHEIZ 14725 1,728
U/l (IEH 71~231U/1) THY . BEFEZTRLIZS D
W IBITH- 7,

4)  HEHF IR

MRI CHIE U 7z [HEENEER & US THIE U 72 0
IHE=R £ DR OFHEIBE R D % pearson’s  correla-
tion coefficient % Fi\v» CHEAHUE 1% TFHM L 72, B4
DOE#EIC X D JHFEER B L IR b
EwEENLE U % 5% Mann-Whitney test %2 FTHEK
¥ 1% THAM L 72 o JHABE I B » CIRZRGETES &
URHHHRIEZ b S 2 e i D » T T-Bil {5, y-GTP
fill, ALP i & OEIOAHBEBARDFMEZ pearson’s corre-
lation coefficient % V> THE/KHE 5% TRHM L7z, 1H
AREICB VT, EROER & HZGERS L CIEH
e b # & oA EZ®AE L % % Mann-
Whitney test % FVs THEZKAE 5% CTFAM L 720 E 72,
JEFEUT =R & PE-HEZE L 0 M O FHBABEf% O
% pearson’s correlation coefficient % > TH Bk HE
5% CRHIliL 720

] R

US THESNIEHRT ¥ 7 4 7 OIHEHFER I
70.3% (36.5~89.2%) (FPff. e/ ME~FAE) TH
D .MRI TELNIIEHE R T ¥ T 4 7 OIEZEHER X
66.9% (459~71.3%) Tdh -tz (Fig.4), USTH SN

=k fli34: MRI &AW EERREIC & 2 HEESH AL
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Fig.4 A and B. HASTE method. A healthy 24-year-old
male volunteer.
A. Before fat diet loading.
B. After fat diet loading. The gallbladder contraction
ratio is 68%.

72 A BB O HEEIVHEER 1% 27.1% (—59.2~89.6%) T
H Y. MRI TH S 7z A EE OIRZRGEER I 28.6%
(—25.9~89.4%) THhH-o7z (Fig. 5 IEHRT VT 47
BXUEAEEZICBWT.MRI & US oo nizH
PR & O, FOHHBERAR SR S e (r=
0.70) (Fig. 6),

B H T 13 MRI TS & U7z [EBEINGESR A, IEH
FZI 0 HEEICE T LW (P<001) (Fig. 7A), 1E
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Fig.5 A and B. HASTE method, in a 42-year-old female
gallstone patient.
A. Before fat diet loading.
B. After fat diet loading. The gallbladder contraction
ratio is 2%.
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Fig. 6 There is a strong correlation between the gallbladder
contraction ratios on US and on MRI.

100
»
80 3 2
. .
~ 3
& 60 -
"o .
ﬁ : *
= *
5 40
£ 3
8
5 2
3
z o0
L]
-20
*
-40
Healthy volunteers  Gallstone patients
A

| Healthy volunteer
| M Gallstone patient

Number of persens

0 1 2 3 4 5 6

Change in number of bile excretion
episodes between examinations

Fig.7 A and B.
A. Gallbladder contraction ratios of the healthy volun-
teers and gallstone patients obtained by MRI.
B. The change in number of bile excretion episodes
between examinations of the healthy volunteers and
gallstone patients obtained by dynamic MRC.
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A, B, C.

A. There is a weak correlation between the gallbladder
contraction ratios and T-bil.

B. There was no correlation between gallbladder con-
traction ratios and y-GTP.

C. The graph shows no correlation between gallbladder
contraction ratios and ALP.
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Fig.9 A.B.C.
No correlation was seen between the change in number
of bile excretion episodes between examinations and
T-bil (A), y-GTP (B), ALP (C).

Ulzo BHEEED S B, ARz bEs 2 [BELED
B2 AL T EITOEEZX 19 ATH -T2,

MRC T 6 L/ JHEIESR & T-Bil, y-GTP, ALP
r ORI OMEER IR 4 —0.26, 0.10, —0.06 TH -7z
(Fig. 8) MRC T 5 h - JHEEHHER 13 T-Bil & DR
WHIOAHBIRAGR 2 RE . y-GTP, ALP & O AHBEES
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Among gallstone patients, symptoms, or lack thereof, were not related to gallbladder contraction ratios (A) or change in the
number of bile excretion episodes between examinations (B).
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Fig. 11  There is a weak correlation between the gallbladder
contraction ratios and the change in number of bile
excretion episodes between examinations.

{RIZHE > T,

PEIHEMZ b T-Bil, -GTP. ALP & ®RID4d
BAfREI3 2019, 0.16, 0.18 TH Y (Fig.9). Zh 5
D AHBARIR IE D - 72,

HAEBECBW T, BROEE & HEIER (P=
0.90) B L UPHH-PRMZLE (P=023) & DRICHE
ZIIFRO M7 (Fig. 10),

IEHRT 7 4 7B L UHABREICBWT, JHEEY
=R & IEH-HRIZ b & Dz, 59V EBIRIE A58
stz (r=032) (Fig 11),

Z 23

INE TOHE T, JHEEBHAZ B L T,
Usv”s =D FHffiAY golden standard & 4T X 72, US
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BEOEEIC L 2F% <, 70, WE OB b
TERSEB 2T %, EERE 13E B
DATRECT®H 293, ZEMMAEREICZ L E v o 12 R EH
HDo Tl WREISEREL B L 5, —J. MRI 3224
OIREEL B S, PRORED 2\, £z, —FED
EE 2 ZEMNCES 2 LN TE %, T4, MRI 72
MEESIRERERERTE " MRS STl v, BHES T
JHIE OB RERRER A W BI L T3 — BN L p 3 L
Z 5o

SO T MRI CTHIE L 72 JHEGER & 2
EFTOMETEHENT WS US THIE L7z JHEEY
MAZEIND & DNV B 2 & & SFER S M.
MRI THIZE U7z [BRIHEENEETE 2 b DTH S
Z EDFEAE NIz, HEOIGEROFHNE . fSlFaf
D 3553D—HTIT> TV BH, UL IHZEITHE X
FERGETET 30 225 403 TIRIZE — 27 LD | ZDHK%iE
TN —F T BHERERD I EPREI N T WS
DTHE57, Tk BELEHMKBET2 &
2L ERREE D SR T 2 L D RESIER O
BIEHMT 2 EE£Z2 T35,
FHEGERIZIER RN T > 7 1 7 LA BRE = DR
WHBERERED: (P<001), EHERT VT 470D
A & B & T2 IEH TIRMED 40% 13 Z g TD
WECTFELZWEETH-> 7297, HEEE 40 AD
B 14 A, IEERT VT 4 7T ORENPSTES L
TZIEHEPIC A > TE D | IHABRE LT L b HFEY
WMHEEDIR R 2> T d o T, THEEIVHERIME T L
Tz 26 AOW, HALFCEE 2D R0 b D8 14
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Biliary motor function evaluated with MRI after administration of a fat diet

Ryuji MIKAMIY, Kazuhiro SAITO?, Fumio KOTAKE?, Kimihiko ABEY

YDepartment of Radiology, Tokyo Medical University
»Department of Radiology, Tokyo Medical University Kasumigaura Hospital

Abstract

Subjects were given a fat diet and dynamic magnetic resonance cholangiography (dynamic MRC) studies were perfor-
med.  Gallbladder contractile ratio and bile excretion capacity were evaluated as indices of bile stasis, by correlation with the
biochemical examination data. The effectiveness of dynamic MRC examination was discussed. The subjects included 10
healthy volunteers and 40 gallstone patients. Before and after loading with the fat diet, gallbladder volume was measured by
US and MRI.  Further, the number of bile excretion episodes was measured by dynamic MRC. We evaluated whether a
significant difference was seen in gallbladder contraction ratios and change in number of bile excretion episodes between
examinations in the presence or absence of gallstones. We also investigated whether there was a correlation among the
gallbladder contraction ratios and change in number of bile excretion episodes between examination vs. T-Bil value, v-GTP
value and ALP value respectively. The gallbladder contraction ratios and change in number of bile excretion episodes
between examinations were significantly reduced in gallstone patients in comparison to healthy subjects. There was no
correlation among the gallbladder contraction ratios and change in number of bile excretion episodes between examinations
vs. T-Bil, -GTP and ALP. Dynamic MRC enabled noninvasive calculation of the gallbladder contraction ratios under
conditions similar to physiological conditions and also evaluation of the bile flow in a dynamic manner. The gallbladder
contraction ratios and bile excretion capacity measured by MRI can evaluate biliary motor function which indicated another
aspect of the biochemical examination.
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